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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:

) Phase I - Initial Unit Manpower Cost Methodology
® Phase II - Unit Sustainment Manpower Cost Methodology
® 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
“Balance: 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:

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

o description of the preliminary unit sustainment

manpower cost methodology, which includes a refine-
ment of the initial unit methodology:

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

) a description and demonstration of the unit manpower

life cycle cost methodology which includes initial
unit and unit sustainment cost methodologies; and

) application of MCR-developed tools.




: 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 marpower requirements
will be considered in system design and acquisi“ion.l/ Since
then OASD (MRA&L} has worked with the Services on an overall
effort, entitled "Hardware-Manpower Balance," to develop ap-
4 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:

° Eggpirements, which concern the quantity, by occupa-

tion, of manpower needed for the weapon system and

the organizational units which operate and maintain
the system; and

o 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.

MCK 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~r analyzing weapon system unit man-

power requirements in terms of tueir high-cost/crit-
ical occupations; and

1/ DoDI 5000.2, "Major System Acquisition Procedures," March 19,

1980.
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) a methodology for costing weapon system unit manpower
which reveals occupation- and pay grade-specific cos<«
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 cemonstrated on unit

manpower data for three major weapon systems:

] the Army M-1 Tank,
g the Navy LAMPS Mk III, and
) 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:

° 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 qgualify an occupa-
tion as high-cost/critical.

) 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 gqualify an occu-
pation as high-cost/critical.

° 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

iii

LY




—————————

and inventory data analyzed. The 2% threshold is

not significant in terms of readiness, but is usecd ;
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:

o potential impacts because of the quantity of per-

sonnel in high-cost occupations, thus vulnerable
to 0&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 f
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 1is
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

iv
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inventories in first term pay grades. Alsc, for examination
of costs of manpower it is necessary to lock at the details of
these costs such as bonuses. Additional details of these analy-

ses are contained in Section II of the repcrt.

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:

° 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.

vi




Table 2. MANPOWER STRENGTH ELEMENT STRUCTURE

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
' 1 Transients

oe Holdees (Prisoners, Patients,

vii
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Table 3. UNIT SUSTAINMENT MANPOWER
COST ELEMENT STRUCTURE

Recurring Annual Unit
Acquisition Costs* ___Sustainment Costs
® GENERAL COSTS** ® GENERAL COSTS**
- Personnel Recruitment - Pernanent Change

of Station (PCS)

® OCCUPATION-SPECIFIC COSTS ® PAY GRADE~SPECIFIC COSTS

- Enlistment Bonus

H

Pav 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 interva.s dependent on loss
rates.

** Non-occupation-specific or pay grade-specific costs.
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In applying this methodology, unit mission personnel are
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 based
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 I1II 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 I1l 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:

o 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:

ix
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3 - The use of occupation- and pay grade-specif:ic
costs rather than average ccsts: and

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

. ® In those cases where the Service methodologies use

occupation- and pay grade-specific data, the esti-

mates for that element are close to MCR's calcula-

tions. However, the use of different factors or the

inclusion of additional cost elements (e.g., Bonus

. and Retirement costs for the M-1 calculaticns) 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 1%).
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 decision 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 1V 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:

X1i
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° Based on the limited sample analyzed (one weapon sys-
tem 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.

° It is necessary to examine the details of weapon q
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, cbscures the fact that a problem exists.

] 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.

) 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
demands.

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 IIIl are provided in Section V
of the report.

OASD (MRA&L) has developed the "Hardware-Manpower Ralance"
project in order to examine the relaticnship of hardware design,
acquisition decisions, 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




of this DoD-wide expansion of weapon system manpower ana train-

ing analysis.

The tools developed by MCR during this project address iwo
of the most critical resources of weapon syst=m operations and
support: manpower resources and dollar resources. Manpower for
weapon systems must be acquired, trained ard sustalned. 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 occupaticn 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 be obh-

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):

[ ) Develop an approach which can be used to analyze
weapon system manpower requirements as early as pos-
sible (DSARC 1 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:

o excessive requirements for highly experi-
enced senior personnel,

o requirements for occupations which are
already experiencing inventory shortaqges,
and

RS
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o0 requirements in mid-level pay grades which
are already experiencirg inventory shortages;
- system occupations with extremely specialized

training requirements, but which have limited
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 sinilar 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.
e The results of the analyses discussed above should
be used to focus on alternative concepts for system
manning. If the manning requirements cannot be changed
(e.g., the occupation is mission essential), then a
manpower acquisition strategy must be leveloped 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.

Xiv
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I. INTRODUCTION

This Technical Report presents the results of Phase 1!
of MCR's project for OASD (MRA&L) on the "Cost Implications
of Hardware Manpower 3alance.” In this phase of the project
MCR has developed a methodology for estima=ing unit sustaln-

ment manpower costs for major weapon systens.

This section discusses the following topics:

° background of the analysis,

) purpose of the analysis,

[ approach taken, and

L organization of this report.
A. BACKGROUND

The Under Secretary of Defense for Research and kngineer-
ing has issued policy guidance that manpower impacts will be
considered in system design and acquisition. 7This is a new
and expanded consideration of manpower. It requires both 0SD
and the Services to develop improved methods for evaluating
manpower requirements (i.e., guantity 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 demanc 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 man-

power analyses the Services must perform in developing the




Decision Coordinating Papers (DCPs) and In:egrat.ed vrograin
Summaries (IPSs) required for DSARC review. For DSARC Mile-

stone 11, the Services must:

) summarize projected requirements versus projected
Service assets in critical caree: fields;

o identify new occupations which may be required;:

L provide a summary by fiscal year and occupation of

all formal training requirements for the proposed
system, identifying numbers of personnel to be
trained and training cost;

® identify the contractor support and depot workload

requirements in terms of manhours per end item: and

® identify the net change in total force manpower

associated with the proposed system 1in terms of
active forces, reserve forces, and DoD civilians.

These estimates are to be refined by DSARC Milestone 111
in addition to the following analysis requirements:
® identify shortfalls in meeting requirements by
occupation;

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

® identify new occupations not yet programmed into

Service personnel and training systems; and

°® 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:

° 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 be

examined. This includes military, Dol civilian,
and contractor personnel.




) The projected requirements for manpower versus pro-
jected inventories for manpower :particuiariy mIil-
tary personnel) must be examined.

o The potential sources of skilled and experienced
manpower within the Service who nay be availavle
for cross-training or cross-util._zation on the sys-
tem must also be examined.

The primary purpose of these analyses is v call attentiuv:.
to critical occupations which seriously inZluence system readi-
ness and which have seriocus 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 major aspects of man-
power. These are:

™ the identification and evaluation of high-cost/criti-

cal occupations required for weapon systems; and

) 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 I.g/

Phase 11 of this effort has concentrated on refining and
quantifying the application of the definition of high-cost/
critical occupations: and developing the uait sustainment man-
power cost methodology. A high-cost/critical occupation is de-
fined as one which is essential to accomplish the mission of

the weapon system, and/or is costly (because or 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 Balance:

" pPhase 1 - Initial Unit Manpower Cost Methodology," R. McConnell
et al., Management Consulting & Research, Inc., Falls Church
Virginia, 30 November 1980.




In Phase I, two element structures were deveioped to
categorize manpower requirements and manpower costs. The unic
manpower requirements for a weapon system, identified by guan-
tity in a given occupation/pay grade combination, were costec.
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:

o extremely specialized training which severely re-

stricts choices of assignments;

) 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
e disproportionately large numbers of tiigh pay grade

personnel, especially in occupations with 1nventory
problems in certain pay grades.

"J'-"-'-.IlIlI----IIllI.-..---..........-.,,“
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The methods proposed for defining high-cost/critical

occupations and costing unit manpower are desianed to help

address certain aspects of these problems.

B. PURPOSE
The purpose of this technical report -s to document MUR's
Phase 11 efforts concerning the "Cost Impl:ications =f .dariware
Manpower Balance." This phase has 1nvolved six major areas
of effort:
e refining the definition of high-cost/critical
occupations;
e refining the initial unit test data and element
structures;
° developing a unit sustalnment manpower cost
methodology:
® testing the methodology on selected weapon system
unit manpower data;
) joining initial unit and sustalnment costs into a
manpower life cycle cost methodology for weapon
systems: and {
1
° 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 1. 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:




[ Army M-1,
® Navy LAMPS Mk III, and
) Air Force GLCM.

BEach of these systems is approaching DSARC Miiestone 11 or IIIlA.

In testing both the Phase I and Phase 11 m2thoas, only crgani-

zational or unit mission manpower has been usec. Intermediate

Maintenance, Installation Support and Indirect Personnel have
not been considered. The intent of this ta2sting was twofold:
o to demonstrate the high~cost/critical cccupation
definition:; and
] to compare results of using the MCR method of unit
costing versus the Service methoiologies.
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:

° I1. Application of the Definition of High-Cost/
Critical Occupations

® ITII. Description of the Preliminary Unit Sustainment
Manpower Cost Methodology

) Iv. Unit Sustainment Manpower Cost Data for Selected
Weapon Systems

e 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
I-6

e




II. APPLICATION OF Tiik DEFINITION OF
HIGH-COST/CRITICAL OCCUPATIONS

This section continues the discussion of weapon system

high-cost/critical occupation requirements, beqgun 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:

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

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

) 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:

I1-1
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® the Army M-1,
e the Navy LAMPS Mk 1Il, and
® the Air Force GLCM.

As part of the Phase II effort, MCR refined the Phase |
definition by quantifying the methods for identifying the
characteristics of high-cost/critical occupaticns. 1n refin-
ing the definition of these characteristics, the following

changes have been made:

° 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 Macninist'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.

) 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 *“raining to a base-
line cost. The baseline costs used in these analy-
ses are the Services' average training costs. ‘Those
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 usually suffi-

cient to qualify an occupation as high-cost/critical.

) Inventory Shortage - The basis for determining whether
this characteristic contributed to an occupation being
high-cost/critical has . “anged substantially. In Phase
I it was determined so...y on the basis of award of en-
listment or selective reenlistment bonuses (SRBs); it

11-2




is now determined based on comparison of authorizatioos
to inventories. SRBs were not found to pe un aocurate
indicator of inventory shortages. Some occupatl ions
which have inventory shortages are not awarde. SRis
since the shortage may be tempcorary or the vccapating
is easily substituted for or is rot considered (9 Le
critical. Other occupations wittr relatively insiani-
ficant shortages receive SRBs. 710 reamedy this prob-
lem, the authorizations and invertories for each pay
grade were evaluated to determine 1f an inventory
shortfall existed in reguired paygrades. An occupa-
tion is categorized as 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 bdeen 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 I11.

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:

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

e The occupation-specific costs (enlistment bonus,
SRB, and training) were combined for each occupation
required by the weapon system and compared to the
applicable Service average training cost. Those
occupations with combined costs greater than the

11-3




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.

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

o 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.

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

o 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 1. These analyses represent the
application of the revised definition of high-cost/critical
occupations, just discussed, which allows a more gquantifiable

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;

] the Navy LAMPS Mk III ship weapon system which is

augmenting the existing ASW capability provided by
the LAMPS Mk I helicopter system; and




L_-_—__—'-———-—-—_—-‘

® the Air Force GLCM, a member of the crulise miss..e
family, which will augment NATO defenses 1.
Europe.

Because of the differences among these weapon systers,
they have been evaluated and discussed individually. Lach 1s
considered in terms of the organizational unit in which 1t
will be deployed. The M-l has been examined 1n the context
of a tank battalion. The GLCM is considered 1in terims oOf a
flight. The LAMPS Mk III is considered in a somewhat differ-
ent fashion due to the complexity of the units dedicated 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 training
unit. It should be noted that the GLCM data 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 included

in each discussion.

The demonstration of the application of this definition on

the three systems has highlighted certain points which other-

wise might not be exposed. 'These are sumrarized below:
) An occupation may be "high-cost" without naving an
enlistment bonus or SRBs awarded, and, conversely,
an occupation may have an enlistment bonus and SkBs

awarded and still not qualify as a high-cost occupa-
tion, due to low training costs.

e It is not sufficient to look at the total authoriza-
tions and inventories for an occupation. The status
of specific pay grades must be examlined in order to
determine real impacts. Quite often shortfalls in
more senior pay grades are offset by larqge inven-

tories in first term pay grades.

I1=-5
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° The award of an SRB does not necessari.y ludicate

that an occupation is experiencin; in 1nventory
shortfall, and, conversely, the existence of un .-
ventory shortfall does not necessarily mean an SRE

i1s awarded to counteract it.

1. Army - M-1

The Army M-1 main battle tank is to be deployed
throughout the wnrld as a replacement for the Mé60 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 are

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 TOE.

All are concerned with operating or maintaining the tank.

Table I17-2 provides the detailed calculaticns 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 (AFPCH).
The AFPCH establishes a value (in FYB80 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 level.
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Twenty-nine of the MUss are listec: i " ..o 4 o . S

three MOSs not included are 002 (Command ser.eai.t a1 o, .. 0=
position; 192 (Armor Senior Sergeant), an FE-t it Lt =
and E-9s have been excluded from the analysiscj; ...f v voe -
listment NCO), an MOS which begins at grade i -o. bi:nt Y 5o @e-
celve enlistment bonuses. In aitdition, all tat * s 300 din: Ao
of the occupations receiving SkiBs receive them i . 0 0 ones &

(21 months to six years of service) and B (six trroush .0 veals
of service). Altogether, 15 of the MUSs are receiv.:. @ buaes.

The third award level, the highest award level as-line:, Toes

to 54E. The total number of occupations which qualifien as
high-cost was 21. This was based on the comparis n o! “ovdpatlon-

specific costs to the average training cost of 5Se,00H4.

The second part of the analysils included 11 tiis
table involves the authorizations and inventoriles fur the oocu-
pation. Twenty-one occupations are listed as having iaventory
shortfalls. These shortfalls, indicated by a "yes” i1n the col-
umn marked "shortfall”, may be for the overall occupationsl 1n-
ventory (e.g., 11C) or in particular pay grades required by the
M-1 (e.g., O5B). The latter case is indicated by a "yes” with

four asterisks (****) underneath. Those MOUSs which bhave been

classified as mission essential or high-cost, an: whioh have an
overall or specific inventory shortfall, are list>d oo Varie
I1-3. The MOSs with 1nventory shortfalls wh.ch 0 ot teet the

criteria and are, therefore, not listed on Tatle 11-3 are 71,
711, and 94B. The required pay grades with the s;eci1ilc short-
falls are indicated by a A . tnly pay grades through -7 are
shown. Pay grades E-8 and E-9 have not been 1ncluded in this

analysis because they are tupervisors (not missicn essentilal

by the definition used for this study) and their trainin:,
bonus, and SRB costs have already been amortized. e v er

to facilitate this analysis the authorizations and i1nvent.ries
for some related MOSs have been aggregated (e.g., 191, .9, I9,

19K and 19L have been combined).
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Table II-4 provides an additional parspective 57 e
M-1 battalion manpower requirements. This 1s a matrix of -ne
distribution of personnel by occupation and piy grade compina- ;
tion. It shows the standard distribution of the majority ~f
personnel in the E-3, -4, and -5 pay grades. The largest rjuan-

tity of personnel is in CMF 19.

Tne data in the first four charts is summarized on
Table II-5. An analysis of the M-1 tank battalion MuSs shows
that 21 of the M-1 MOSs qualify as high-cost/critical (19K/L
has been counted as two MCSs). Four (19K, 1SJ., 45E, 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 demconstrates that
for the M-1, 65.6% of the occupations qualify as high-cos*t’
critical, or 422 of the 511 personnel (82.6% are in high-cust/
critical occupations). Examination of manpower and 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-1 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 pousition 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

4/

MACRITE/ criteria for the M60 series and the MSRS--' criteria

for the M-1 are shown in Table 1I-6. It should bwe noted that the

2/ Manpower Authorization Criteria, AR 570-2, "Organization and
Equipment Authoriztaion Tables," 22 July 1969.

"

4/ "Material Systems Requirements and Specifications,
ment of the Army, 10 October 1980.

bepart -
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annual organizational maintenance manhours ._rncorease LDLVe Lo
M60 rfor M-1, although no additional mechanics are proviaea.

It appears, based on available manhours per mechanil, Tha.o Tie
organizational maintenance personnel are adegudate Ior peace-
time requirements. The calculation Shows thati Will & peavu-
time availability factor (annual available no.rs per meélhanll;

of 1,590§/ for a tank battalion of 54 Tansks o .at

(_.?__5.4__)(54:

O\
\1, 590 /

33 mechanics are needed. The M-1 tank battalion nas 1. 45t

and 37 63E for a total of 48 mechanics.

Table II-6. ANNUAL MAINTENANCE MANAOUURS
PER TANK (PEACETIME OPERATION)

M-1 M60A1/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 1i,0i¢
(M60A1/A3) to 1,405 for the M-1 will presumably create a 38%
greater requirement for mechanics than are currently authorizea.
Most of this workload would fall on MOSs 45K and 63K since they
do most of the maintenance at the DS/GS level for tanks. Tne
current 45K and 63H authorized strength and inventory are as
shown in Table II-7. Both of the MOSs are in short supply.
particularly at the journeyman and senlor level rfor 45K (&-4,
E-5, E-6) and at the senior level (E-~6, E-7) for the 63ii. rc:
an operating fleet of 3,763 tanks the increased number of wech-
anics could be as much as 920 as shown in the caiculiations

below:

5/ TARCOM Report No. ECD-2-79, "Average Maintenance .abor hates
for Tactical and Combat Vehicles," February 1979.
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1,016 (DS/GS annual maintenance mannours;

A 3,76‘/ ladl.no
1,590 (availability factor) = 2,405
1,405 y 3,763 = 3,325
1,590
3,325 - 2,405 = 920
The manpower impact of replacing the MoGA., -AZ and
-A3 tank with the M-1 tank 1s relatively smai.. The overai.

number of enlisted personnel 1in each battalion does 1ot Cchange
(511 total). The occupation mix changes to a limited degree,
principally by the substitution of M-l-specific operators/
maintainers for M60-specific personnel. The substitation inl-
tially is accomplished by either on-the-job training (GIT7); or
short transition courses. The occupations that are currentivy,
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 probliems either.
Apparently, the M-1 will continue to have the existing proo-
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 1ii.

this section represent two different types of organizationa.

units:
® a LAMPS Mk III operational squadron (232 eniisted
personnel), composed of:
- 13 sea detachments, and
- a shore-based component; and
) a Fleet Readiness Squadron (FRS) (248 enlisted per-

sonnel), a stand-alone training unit.

Both of these organizations are totally dedicatecd LAMPS Mk ...
units. Current planning calls for eight operational SGuadirors

and two FRSs. A third type of unit 1s also required by the




S —— ——y

LAMPS Mk III, the Aviation Intermedlate Malntenance LeparLiaeint
(AIMD; . Original plans called for five AIMDs to be stac.onead
throughout the world, however, this number may b= recuce”™ to
four. The AIMDs are discussed only briefly 1in this analysis

for the following reasons:

] all of the occupations required in the AlIMo are aisu
required in the operational squacron: and
[ ) they have relatively small numbers of personnel

required (a ctcotal of 87 enlisted personneil).

Due to the various types of units required oy the IAMPS MK 1i:l,
and the fact that some are considered mission essential and
some support, there is apt to be contusion corncerning how each
unit 1z consldered i1n these aznalyses. In order to minimize

this confusion, certain rules have reen appiied:

® In determining mission essential occupations, oniy
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 squacro.
and the FRS.

® In identifying the high-cost occupations, all ratings
with ocuvupation-specific costs were examined regard-
less of .he type ¢of unit in which they are re.gulreq.

® In evaluating the pay grade inventories, the opera-
tional squadron and FRS requirements were used 1n
determining if a shortfall existed in a required pay
grade,
Table II1-8 lists the mission essential occupations.
The job titles listed are those in either the sea detachments
or AIMD, which were the only units considered by MCR to be mis-
sion essential. The occupations also may be found fulfilling
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 occupations

were considered mission essential.

Table I11-9 presents tne high-cost ani i1nventory

shortfall calculations, the data for the latter have been
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obtained from the FY?0 FAST model calculatione. .o ncoor oo

the 23 occupations a."e listed on this tablie w:tn I.foouct.cn

on training costs, enlistment ana selected rev..lLziincot SRR
authorizations and 1inventories. The five OCCupatlilns UL -1-
cluded on this table are either positions not related 1o o

specific occupation or rating (APOC, PC), Cr are supervis

[¢]]
C
r

ratings which contain only E-8s and E-Ys willl &re 0T 2.0C0Lav.
in thlis analysis (AF, AM, AV). The occupatilCn=-speliIicd JUsts
have been compared to the Navy average tr&ining Cisis (55, 0uu
in FY80 dollars) supplied by the Tralnlng Residrce Mode. (UxMi.
The training cost data, also acquired from TRM, represciis re-

cruit training and "A" school training only. As wIin ul.

Service calculations, bonus data (enlistment ancd S5SKs, was Taxern
from current listings. The Navy awards very IZew e€n..sument
bonuses, with the MS rating (Mess Management SpecCla..st. e~
ceiving the only bonus of all the OCCUPAT1IULS ClhNsruclcu.  Joas
of the selected occupations (AT, AW, MS anad I, rfelulve Siass at
varying award levels. Altogether £ive oClupations, oI Lie .c
listed on this table, qualify as high-cost. “hese are 1hne AX,
AT, AW, MS, and PN ratings. In examlning the L1Ssion eSsentid.
and high-cost occupaticns it was founa that 1. of ihe oocupa-
tions also have inventory shortfalls within reguired pay <raves.
The specific authorization and inventory data I[0r taese OCCupa:
tions are displayed on Table I11~10. Lxamination of tne eutiaoii-
zations and inventories in specific pay grades snows that tne
first term pay grades E-1 through k-3 have no snortia. s ana
frequently have large overages. liowever, a.most ha.i OI Lo
ratings listed have shortfalls 1n the -4 Grave o a.. i

the ratings have shortfalls 1in pay graue bL-5. rira.ly, pay

IS 4

grades E-6 and E~7 show shortfalis in severn of tine ratings.

The detailed distribution Of perscinel oy wovdpatio..
and pay grade combination for an operational sJduadl i ddo al
FRS 1s contained in Table Il1-1i1l. Detalled Dreakitowhis ol tihce

personnel in the sea detachments, the shure-lLaseu Colponeint,
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and the AIMDs are contained i Appendix 2.~ Coaowloo0 oo
the manpower required in the oOperaciviia. souiilo.. a.. .

shows that the operational squadron reculles .. . ol -l

of the ratings, while the FRS requ.res &.i o.n ool

ratings. The operational sQuaaron rego. Jes v Er Lo Ll
its personnel, (162 personnel or ¢9.6%, ... T..c S.0¢ .au.
essentlial occupations. Thls SU000IT100 oo .o Ceier s

sonnel or 58.0%) in the FRsS.

In looking at the 13 sea detalhiiv..Ts, as deodlocwa

in the draft Navy Training Plan, tne 2a

)
B

each detachment stays substantlaily the saiw. aOweVil, The l.s-

tribution among occupatlions varies Jepehaiing oit Tne d€Tachienc. !
Thus, occupational representation may e .iol¢ CLoTala. Lo&h jay

grade level. The detachment responsinilities alfde Jdoolloden 1o
operation of the helicopter and organizatiolia. i ...luelalle.

Table II-12 summarizes the preceding LCul TaL.€z L T.oe LAaMos

Mk III occupational and pay grade reguirenents. Leeven ralilnius
E
were determined to qualify as high-cost/cricical. Sia oI tnese

.

ratings (AD, AE, AMii, AMS, A0 and PK) quaiified on tne Das.
of mission essentiality alone. Two of the ratings M5 anda O
qualified on the basis of high-cost only. Thne rema.iing toree
ratings (AT, AW and AX) qualified on DOth misS8ivll ¢sSSeinlaa.o.’ !
and high-cost. These three ratings are ne TOST Cex wislVe
LAMPS Mk III ratings to train. rinaily, ai: .. &i wile &ilon-—
cost/critical ratings have inventory SnOr._fa..s L. Tolwileu
pay grades, with E-5 shortfalls appearing i ocavii oL 1.6 .o
ratings. The personnel distribution in the .oci—oos. w0l .oa,
occupations for the operational sguadron ani =~ ..o Fa> La CSw

same as that discussed for Table 1i-1il.

3. Alr Force - GLCM

The GLCM 1s the land-based memper . . Ll o5

missile family, planned to be deployed in Bur e oo s

NATO defenses. The basic organizational unit is ©ine I..000.

——r s oo
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The exact composition of a GLCM flight in teris oI 2CCuiZatoon
and pay grade distribution is still classifiea. For the . .o-
poses of the MCR analysis, personnel have beeli ASSigned To .
average pay grades of E-4 and E~5. For tnis leason, s5GHC oo
the more detailed analyses of the GLCM must pe consiugered oo

tentative.

The minimum direct personne. Tecu.lements L0 o Col¥

flight calls for 75 enlisted, non-aircrew perschanc.. AL T..S

b2
[
&
o
(
@]
1

time 15 Air Force Specialty Codes (AFSCs) wi.. have rnew
outs created: 316X0C (GLCM Missile Syster Analyst, aand 443X0C
(GLCM Missile Mechanic) representing new, GLCM-specific sk
Shredouts are alphabetical suffixes to AFSCs &nd indicate train-
ing or qualification on a specific weapon, specific egulpment,
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 te Jdeployed
U

@)
e

in Europe and not in the continental United States (C

U

el
Lo
¢,
U
v
o
3
.

will present unusual personnel management and plannin
as well as additional costs. Positions for Gu.CM-speciric per-

sonnel will be limited to European assignments. in orce

e
I
O
C
a

assigned to other units, these personnel will have tc undercc
some level of retraining. Two of the AFSCs are constrained 1o
this manner: 316X0C and 443X0C. In addition, two other AFS s
(304X0 and 461X0) require specialized training which also re-
stricts their assignments to overseas, althouyh not specifica..y

to Europe.

Table II-13 lists the occupations which are considerea
mission essential for the GLCM. Of the 15 occupations current.y
under consideration for the GLCM, eight are considered as mis-
sion essential. These occupations fulfill Sobs which are di-

£

rectly related to the operation, preparation, or suintenance of

the system.
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Table II-14 gives detailed ddata ©On LCCuiwT.w..moBCTLTLr

o
(1)
3
L
-
71—
U
s
€

{

¢

U
(.

costs, authorizations and inventories for t
on this data, occupations are classified as relag nign-Ccost o7

having inventory shortfalls. The criteria Or C.oassiiviig ..

occupation as high-cost in this study is based on the suxn oI Ior

mal training costs and bonus awards compared to The AL Force
training cost of $6,786§/. Those CTCupatlions whlse JO3TS Cx-
ceed this baseline are categorized as high-cost. In the case
of the CLCM, an occupation may receive an SRB (none receive arn
enlistment bonus), and still not gualify as nigh-cost, {(e.g.,
443X0C). Based on the comparison of combined cccupatiori-s
fic costs to the Air Force average training cost, eight of the
15 GLCM AFSCs qualify as high-cost occupations. rour of these
AFSCs (304X0, 427X4, 463X0, and 472X4) gualify due to the awar.
of an SRB. The remaining four AFSCs (316X0C, 391X0, 46.X0, and
osts.

811X0) qualify on the basis of their training cos

Review of the composition of the proposed GLCM flight
provides a better indication of the high-ccst occupations.  Six
one of the 75 personnel, or 81.3% of GLCM unit manpower, ¢ e 1n
the eight high-cost occupations listed in Tablie II-i4. The per
centage is even higher for optimized versions of proposed G.CM

manpower requirements.

More information about the 15 AFSCs is proviaed in ar
examination of the status of their authorizations and inventor-
ies. Fourteen of the AFSCs have inventory shortra.is in sSpeci-
fic pay grades. Table II-15 provides additional cdetail on the
status of specific pay grades in the mission essentia: or high-
cost AFSCs. This table shows that for pay grades k-5, E-b and

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

g/ $6,786 is the enlisted non-~aircrew training factor 1or FYso
used in the Cost Oriented Resource Estimating (Cuxil) model
in AFP 173-13.
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impact of the:r shortfalls can not pe fully uwidersitud.: s.iae
the specific GLCM pay grade structure is classif.ed.
Table II-16 shows the manpower distribution Zor0 L.

15 AFSCs. Although the pay grade quantities may LOT Le avow-

fu

P
1

;

rate, the occupation quantities are those actualiy ol
shown 1in this table, AFSC 811X0 (Security Svecialiist, rfeva.lus

.

by far the largest number of personnei: (57%, WitTh.l. he [..000.
It is also experiencing serious shortfalls irn pay 4rawe o-3.
The other occupations show a better situation primarily Guu 10
the relatively small numbers of personnel reguireua. Toe .ar
demand will come from the 316X0 (Missile System Ana.yst) AFs(,
which requires eight enlisted for a single £light. [t i1s cur-
rently planned that the personnel wno will fill this GuCM-speci-
fic shredout will be already experienced personnel Iron other
systems. This is also planned for the other GLCM-specific
shredout, 443X0 (Missile Mechanaic).

Table I1I-17 summarizes the information in the vpreced-
ing four tables. This table shows that 12 of the 15 GLINM ArScs
qualify as high-cost/critical occupations. O the possible
combinations of the three characteristics, only four (304XC,
316X0C, 461X0, and 463X0) gqualify in all three categories. Llgi.t
of the 12 occupations are mission essential. However, al. oI
these occupations also qualified in at least one oi the uiner
two characteristics. Eight of the 12 AFSCs are also nigh-cost,
while all 12 of the AFSCs have inventory shortfalls. It is,
of course, not known if these shortfalls are in requirea pay

grades.

C. OBSERVATIONS

The following observations are made pased OnL the aifiairysas
of the selected weapon system high-cost/critica. JCCupatlunis:
) The Services tend to consider occupatlons .n Lerig

of the separate characteristics of high-cost/crit.-
cal (i.e., mission essentiality, cust, 1nventory

i e e etk | e csd———

o
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shortage) aad, therefore, frcgu.“:;y L0 Lot oODTaLn
an overview of the 1mpact of all trree Chalallelis-
tics.

The profile of high-cost/critical oUcupations witln-
in an organizational unit is In:.uencea sunst g
by the mission essential occupa'icons regeirea Ior tie
particular weapon system. Tabi- 1i-18 shows tne
statistics for the M-1, LAMPS Mx o, and GiCM pro-
duced in this analysis. in tne ca Tne
half of the battalion personnel are ussigned To I0wr
M~l-specific mission essential CCCu aTicnLs-

- .
aniia. .

[
v
13
ot
jal
.
=

¢ ol o tne M-.i, ovel

The aspect of occupation-specific ccsts as
characteristic of weapon system manpower a
has frequently been overlooked. Tabie 11
that in the M-1 battalion an extremely .a
portion (82.€%) of the personnel are in o
which are above average in cost. The CLCM
shows a similar proportion (81.3%). In id
high-cost occupations, the ultimate sel
dependent on the baseline used in the a

this study the average training cost for
has been used as the basis for the comparison.

The status of an occupation's inventory 1s Irfeguently
used by the Services as an indicator of criticality.

However, an inventory shortfall 1is conly ©f importance
if a particular pay grade within an occupation i
quired by a weapon system. Thus, 1nventory anals

becomes meaningful only in the context of the reg.ire-

ments of a particular system or organizatlOnai unit.
The true impact of inventory shortfalls can only be
identified on a Service-wide basis for each occupa-

tion/pay grade combiration.

The three weapon systems examined have
of personnel in high-cost/critical occ
should not be taken to mean that al. s
large numbers of high-cost/criticai pe
would be necessary tc 100K at a hidi po
Service weapon systems before any stal

e A . [ T RIS - S e

e - R - . S . N . X . B PRy
MU Laiiadawie Wi oawaegaT Lol 0T v G D N P NS ST 3

used to develop a muitldimMensloha. ald.yYbSid Ol Weajan, LYL el

manpower

requlrements. A proflile for cach oo agae Lo Dan be

developed based on the three characteristiocs ! Lhe gelliiilocad.

Thus, an

occupation woull be descrived o tords sroits missni
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ery .alfge CoOsts actt nea 2
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awarced in 2o
ac

when eXamin

¥

Or Tne JoelalTlond. olda.

AW-speciIiic annua. C

C
for $114,082, or 24.7% Of tne tC.ai annuaal SSCulatiln-—
t

unit sustainment costs of 3402, 504%. SinaLay, The Awn

¢
{

JTalill .o
-

experiencing ianventory shortfalils Lo the Iour pay Jlades fo-

guired 1in the LAMPS Mk I sguaarons: -4, =Z-35, L-u,
This multidimensional anasysis ai10Ws Lhe CRw.llai.on

weapon system Wnilt manpower rejuileic.ais . tulas W1

acteristics which inflaence thne sSuufallaiiiily Da .o
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(- Naane e T
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Tavle II-19. PROTILE OO Tl Aa oAU ond Zox
THE LAMPS MxX 111 woAal0nN 8YsTox
Manpower Reguirenénts oY SCuadiodn:
TCTAL MISSION iz inllal
Oper. Sgdn. 232 Loz
I'RS 248 pre
Annuali Costs by Squadron:
OCCUPATION=
TOTAL COST SPECIVIC 2
Oper. Sgdn. $4,731,1506 $462,5C4% S.L4
FRS 4,940,109 425,630 25
Authorizations and Inventory (E-¢ waroucn =-7)
for AW Rating:
CURRENT CURRENT REQUINLMIENTS f'Ca
AUTHORIZATIONS  INVENTORY PS5 MK LLJ An
2,545 2,012 289

T
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III. DESCRIPTION OF itk PRELIMINAAL ..
SUSTAINMENT MAMNrowEk CUSY Mi..vwooooo)

This section presents:

o a general 4discussion O The 10.Tid. wieT Tolisewn:
cost methodology and LT e oo Lol
sustalnment Mmanpower SOST Neliluon ol

] a brief description Of Servife Lanluwel L_o.u Do
cost methodologies; and

) a description of the preliminary Wil Sasta.lil
manpower cost methodology.

© e . oSt

A. GENERAL !
As part of the effort in support of tne TASD  Malal,

Hardware Manpower Balance project, MCR has Cevelooel & Lanower

cost methodology. The methodology 1s intended Lo woohiue OS50 ‘

with an independent means of calculating manpower Cost I00 new E

weapon systems. The methodology caicurates Twi tyses oIl o= ;

power costs incurred over a weapcn SyStems's rile CVe.o: Liea—

tlal unit and unit sustalning CoOStsS. TRESE CUSLs alv cu. Jw.wlius :

in the context of the units in WRLiCh T0E SYySiéas alc. oI Wii. o, '

deployed. The unit 1s defined as the primary organiialidiig.

entity (i.e., bpattalion, squadron, flight) to whichi .&npowe. L8

assigned for a specific weapon system. i

Initial manpower COStsS OCCUr &s a8 resSa.. .1 ausvae- iiol

manpower for the system. Specificai.y, thesc are o wolu of :

recruiting, bonuses, and training of persorniic. .U Ll meV.ilwe:

In the context of the units 1in which tne systols oo Luprldved, j

MCR has identified these costs as initial .ot Twerr Co

These are the one-time costs for personne. oSl To Tdobhine o

unit. In fact, these costs can ©CCUr pPricri .. . ol oL \

fielded. In effect, these arc the COsts oI ".vil . i E

available to be assigned to the units. “hese sSade oo oo

as a function of personnel attriting from wne berva vied,

therefore, are also part of the unit sustaii.aont o oo, 4
‘

-
.
)




Sustaining costs of ianpowe:

I SCClul wvuld e I CIN

life of the system. In the cont

a

X
systems are deployed, MCR has identifled 2icoe JLolao oo

: sustalinment Manpower COStS. SpeCifliCaiiy, “iooow o e aaio oo

the recurring costs 0L reCruitment, LJONwsCo, 00 oo coioolos ol
and allowances; permanent Change O LLATIUL, selcveice Huo o

nd retirement.

; The initial and sSustaining COSTS dESUi.oca awoie . lozc.o
|

the total unit manpower COSTS OL da Weapl.l Lyowul, wvel T.o¢ ..lu
cycle. However, before manpower COSTS Call Jo UElulaaliba. .c..=

i power requirements (i.e., perscnanel toO e CLSLEL, ezl Lo Leve.-

’ oped. Each of the Services approaches estimating wWeaporn syster

i manpower requirements differentiy. These d4ppiCacies ale vased

E on the operational structure of the Service: hé&ravic. .st.os CL
the generic type of weapon system Deing and.yodd . uw.l., allllalit,
! ship, tracked vehicle); and the OSARC p

i full~scale development). As part of
velop the initial unit manpower COSt mMEeTnROASLLCY, MIn SeveloDea

a manpower strength element structure i1dentifylng Iypes oI Jan- 1

power associated with weapon systems. The CLemuenT Sirwltuele 13
compatible with those used by the Services ana tie Jh.l. Tese
manpower strength elements are used in DOLL Lhe Liltlaa. <hit

and unit sustainment cost methodologlies. The manlpiwel. STIoalThn
element structure developed in Phase I cf this eflu. . las Lecl.
modified based on comments received on the Jhaseé . Lila: Ieporo.
Specifically, the "Training Support"” element oI thce ".na.rel:t

Personnel Support" element has been celeted.

The MCR manpower cost element stru

revised based on review and analysis cf the i'lasc . ...a. fe-

port. The structure is now i1dentified In ter.,s ol Ladse Joslu
assoclated with acquiring initial unit manpowei oo oose

associated with sustainment of unit manpowc:.

LT




The unit sustailinment cost methodClogy pilesCihlea .o To

section is designed to be compatible witn Service manplwoe

methodologies, which are briefly reviewed 1in the next scotll.l.

More detailed descriptions have been providea in thne .o,

port of the Phase 1 effort.

e —
-~

The MCR methodology allows for the caiculation of occcu-

pation-specific and pay grade-~-specifiC manoweésr COsis wi
the organizational unit. The methodo.logy a.se &al.iwe 20T
calculation of other manpower costs outside trne organizac
unit (i.e.; intermediate maintenance, 1nsta.latiCnh Supiol
and indirect personnel support). In the intere

ity, since our purpose 1is only to demonstrate thne use oI
methodology, the cost data provided i1n Section IV oI the
has been calculated only for enlisted personnel within

organizational unit.

B. SERVICE MANPOWER COST METHGCDOLOGIES

o

This section briefly describes the Service mechodologies

for calculating weapon system manpower coOsts in the 0ll0

order:
® the Army methodology,
® the Navy methodology, and
o the Air Force methodology.

As part of the DSARC process the Services are reguired

to develop two life cycle cost estimates:

® the Baseline Cost Estimate (BCE), andg

e the Independent Parametric Cost Estimate (IPCE;

In costing weapon system manpower the Army, Navy, and

Force each use similar approaches. All Services caliuiate

ITI-3

e
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Cost per weapon system (l.e., COSt per sing.o LTl .  <Zoho hav
and Air Force ccst all manpower in the privc’y SogadsciZav-laas
entity or unit. The Army, since more than One wewpon sysied
can be found in a single organization Of uULit, &..olales «ac

manpower in the unit to the various weapos systems fould Lhele-

in. All Services develop a total number Ul uh.t Diss:wl OIil.-
cer and enlisted personnel. ALnua. pay fadiouls ol asva Lo
calculate pay and allowances CoOStS. oSua..y, avVola o whi.da.
tralning costs are calculated with the reifuiniing wiliea. Cudlos
determined using per capita cost factors. ‘e LOTa. annua.
manpower costs for the weapon system are then au.tlipslled 2y
the number of years of the system's life cycle. iiistorica
the Services have not usually calculated costs using occopa-
tion~ and pay grade-specific cost factors. =zach Service coOst

methodology is summarized below.

1. Army Cost Methodology

The Army has several ways to estimate weapon sysiem
personnel operating and support costs.z/ These are briei.ly

described below.

[ ] Average numbers of crew, maintenance, and Lndir
personnel for each of the items of eguipment ar
bined with the cost of an average crewma., ~axin
specialist, or indirect persaon to deterini. e L€ OOs5U
of operating one item for one veur. The Ioseltant
cost 1s multiplied by the average unnia. ooeratind
guantity (the operating fleet) and the su.
of the system to obtain the total l:ife cyvcle nerscrn-

ris 1s

nel operating and support costs. 18 13 Jwirent.y
the most common method of personne. costing G was
used for the Baseline Cost Estimate for the M-1.
° Cost Estimating Relationships {Chks, are developea Lo
estimate the personnel-related costs of the systen.
7/ Report DCA-R-15 ARMY LIFE CYCLL COUST MODIL Vo.awne .1, "Usuia
Guide to the Tactical Personnel Sub-Model." J(nauaitea Sain oo-
ment to the Army Life Cycle Cost Model vseis diiae (.o Moy
1979), Department of the Army (DACA-CAS), Wwasninoioi., . .J.
Iir-4




Accuracy of such relaticnships, Lowever, Lepenic
upon the uncertainty surrounding tne CIx ana e
similarity of the CER data base %0 the syste. o7
interest.

° Using the Tables of Organization and Sge.giwil 0 ooy
or Tables of Distribution and Allcowances VIDAs L, The
annual cost of persornnel is computed DY Gel@rLniLilly
the number of personnel in each dep.oyed Tor or TLlA,
aggregating the perscnnel by pay Liade alud Aod overs
all TOE/TDA in the system CCv‘uy CnT oo :
ing costs by pay grade and MUS t©
operating and support personnel Io:s
alternatives, this is the most Jeta..eq
demanding in terms of knowledge ano
structure of the Army supporting tie S
complete in terms of audit trail, the

O
-
>
a
¢
I8!
r

e
one most adaptable to sensitivity analy
personnel sub-model operatea by tne Co
Directorate follows this third apprcach
series of input files, the model caicu,
plays the number of perscnnel suppcr
by both pay grade and/or MOS to accumul
costs of pay and allowances, Permanent
Station (PCS), personnel replacemernt,
share of the transient, patient, ana pr
the pro-rated share of recurring {(variabie; Arny
supply support operations, recurring (variablie;
cal support, recurring (variable) guarters, mainte-
nance and utilities, BASOPS supporuy, recuriing |
iable) administrative support, recurr.ng ivariab
unit equipment, and recurring (variable,; theater
allowances.

3

The Army generates two major COSt CGCuUmEnits 100 Thu
ASARC/DSARC process: the Baseline Cost Estimate (bC0) anu whd
Independent Parametric Cost Estimate (1PCL). “hne vrrogran Man-
ager is responsible for developing the BCE, althouyn Sther anu-
lytical groups may actually develop the estinaie. tne JfIice
of the Comptroller of the Army (OCA), Cost Ana.ysis .irecicrate
is the developer of the IPCE. Each of these crganizations may
use any of several possible models to develop these esiimates.
The particular methodology used to develop these Cust certimatus
may require data not included in formal manpower, Treiianag, aia

logistics documents. When this occurs, the Cust vot  ialolo




contact the various commands and activities, as necessary, Lo
additional data. Manpower cost estimates, while Gepenient oo

manpower requirements estimates, are develcped separately.

The BCE and the IPCE include manpower COSisS acllloLng

to the specific cost categories of the Army COst Dreaxdown STrac-

ture shown in Table III-1. Definitions cf tne elements are 2ro-
vided in Appendix C. The entire cost Dreaxiow. sLrulitule, as
well as detalled direction on developing life ¢ycle CCstu, 1S
provided in DA PAMPHLET 11-4, "Operating and Support Cost Guide
for Army Materiel Systems," Aprii 1976.

In costing manpower for weapon systems witnin 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 direct.y
associated with the weapon system. The personnel proceldre
reflects crew, maintenance, and indirect perscnnei regu.re-
ments, and costs are largely derived on the basis of ccst fac-
tors from the Army Force Planning Cost Handbookx {(AFPCH). In
order to provide a total system cost, each military personne.l
cost element must also be multiplied by the tcotal number of

operational weapon systems and the total number ©of years in

e
o
b
-

the life cycle. This procedure is normally used for

weapon system costing by the Army.

This data is combined with other data (e.g., Tenta-
tive Basis of Issue Plan) obtained from the cocmmanas ond activ-
ities on an "as needed" basis. The cost data necessary to
satisfy the Army cost breakdown structure elements 1s thea

calculated using:

° "in-house" Cost Estimating Relationships (CiKs) ana
cost factors;
) estimates derived by analogy with other systems
(e.g., the M60 and the M-1); and
® costs added as throughput.
I11-6




Table III-1. COST BREAKDOWN STRUCTURLE wLEMENTS
FOR ARMY MATERIEL SYSTEMS APrLICALLE
TO MANPOWLR?*

Element Number Cost Element
3.0 Operating and sSupport
3.01 Military Personne.
3.011 Crew Pay and A.iowances
3.012 Maintenance ray and Ailowances
3.013 Indirect Pay and Allowances
3.014 Permanent Change of Station (PCS)
3.03 Depot Malntenance
3.031 Labor
3.05 Other Direct Support uperations
3.051 Maintenance, Civiiian Labor
3.06 Indirect Support uperations
3.061 Personnel Repliaceiient
3.062 Transients, Patlents and

Prisoners (TPP)

3.063 Quarters, Maintenance and
Utilities (QMU)

3.064 Medical Support

3.065 Other Indirect

* DA PAMPHLET 11-4, "Operating and Support Cost vulde for
Army Materiel Systems," Departient of tne Ariny, Aprii 1976.

-
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Various "ground rules" ©Or COSTing asSulipLidhis wlv

also noted. Relevant assumptions include:

peacetime operation;
planned milestone schedule;

FY dollars used 1in calculations;

0&S training (eguipment) costs whi
in cost of repliacement personnel t

are LIl .ulleq
- -

-1 N . LR
LiIning; aiw

operating fleet theater deployment .e.5., CLALs ana
Europe for the M-1).

Although parametric methods are express.y feguired

Hy

in producing the IPCE, they are not necessarlily exciuced Irom
consideration in producing the BCE. A major difference, how-
ever, is that the IPCE uses a large 1lntegrated parametric mode. .
Usually, the model is the Army Life Cycle Cocst Moder (ALLCM;.

For the M-1, the ALCCM was not used. An alternate mode. was

- .
it . s ee

used, one developed particularly for tracked combat venhicles.

This alternate model proved very cumbersome and oOnly & .imited
number of individuals had the expertise to use it. Because orf
these deficiencies, the model wiil not be used Ior Costling the

M-1 for DSARC Milestone I1IA.

N

The manpower and cost data for the M-1 DUSARC Mile-
stone 111 BCE and IPCE were obtained from the Materiel Systems
Requirements Specifications (MSRS), the TOE Personne. Sub-model,
and the AFPCH. The MSRS provides the basic system parameters
including crew/operators, the TOE Personnel sub-model provides
data on the maintenance manpower and indlrect manpower, anc tne

AFPCH provides cost factors.

Another source of cost information that Wlii 6 avai.-

able for Army weapons system costling 1s the Operating ana Suppurt

Cost Management Information tystem (O&SCMIS). 7This system 1s
g9 Y Y

being developed by the Army to provide for centraiization of a..

actual operating and support costs.




2. Navy Cost Methodology

Llaer Ll

ct

In the Navy, manpower requirements .del

ma power and training documents are transiateu intoy manpowel
costs, under direction of the Program Manager (e.q., M3 M.
266 for the LAMPS Mk I1I). For the LAMPS Mk .1, the NavVa.

H,

Air Systems Command (NAVAIR) is responsiole Iur adllaa..y GeVel-
oping these costs; specifically, NAVAIK {4, fhe .ogistsCe el
Fleet Support Group. These costs are ultlmate.y .Liwlpolates:

into the Decision Coordinating Paper (DCP) e integrated rro-

gram Summary (IPS) presentations made at Lol . Jroe Ladjsower

requirements are also provided to OP-96D, the UNU xResoulle
Analysis Group, which develops the Independent Cost fhaiysis

(ICA) for the program. Both the pase.line COst ana. s sis, aevel-

b

oped by the PM, and the ICA are presentecd 1n the {ornat re-
quired by the Cost Analysis Improvement Grouap (CALl; for CALG

review before being incorporated into the DCP 1S,

The basic methodology usea by MNAVAIR 05 ¢t

Q
o]
(]
<
[0}
3
G
ge!

LAMPS Mk III manpower operatlng anid Support <csts 1s oased on
the Navy Resource Model (NARM)} methodology. The NARM outpat

1s developed from cost factors derived frow prior vear buadget
data. OP-90 publishes the NARM methodoliogy andé factors annuali.y
in the "Navy Program Factors Manual." These factors are used
in developing estimates for direct and indirect CoOsts LY apslu-
priation: Military Personnel, Navy (MPN) and Jperatiuns and
Maintenance, Navy (O&MN); for officers ani eniistec; [{Gr ships
and aircraft. The pay base used in the NARM caicuiations is
the aggregated composite standard rate for otticers ana en-
listed used in the FYDP.

For some costs of LAMPS Mx 1.1, NAVAIRK 04 ooditieo

or developed program-specific factors to be used i proace ot

existing NARM factors. Part of the NAKM carculat oo cadiwi
the Officer and Enlisted Active Allowances. ne a..owahcoes
serve as the multipliler for calculating personiie. cosis el :




aircraft based on the Navy Training Plan (NTP,. A secona

multiplying factor used in the NARM methodoiogy is & welgil.i..
factor developed for officers and enlisted by which the Dasio
pay factors are multiplied. These welghting faCiors arc ol -
oped by the Naval Military Personrel Commana - \NMprlj Dased o4
actual pay expenditures for each program elenent. nOweVer, The
LAMPS Mk III manpower COSTS have not beéen Jo.oulatesl wsilng Tho

factors mafiwa. . lLsleas, Tho

[}

welghting factor supplied in th

total pay factor has been used for officer andl en.isted.

The basic cost elements and factors laciaded ia the
in Labie 111-2.

NARM for costing aircraft manpower are liste

d
Definitions of the elements are provided in Appencix C.

Other factors used in the NARM ca.icilaticns are the
indirect officer and enlisted factors. These facturs represent
the calculated number of personnel required fcr indirect func-

tions for each platform. These factors are developed LY aiio-

cating variable support costs to ships and aircraft. The sup-
port costs which have been allocated are only those wh.ich are

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

In other words, the support costs have been Ca.cu.ated pased o
identification of allocatable support activities. GCeneraily,
the following rules have been imposed:
) one third of base oOperations support CoOsis navu
been allocated;

o two thirds of staffs and OMMN for otier selooiceo
support activities have been allocated; arn.

° all students, trainees, translents, jal.vhits, Gie
prisoners have been allocated.

IS

The final allocation for indirect costs 1s for those Custs

directly related to individual platform types. For cacih o

the support activities, one force-related wirecc:t opcoat i

PSS S )




Table III-2. NARM MANDPOWER COST ZDILzZMINTS™

Total Direct Operating Manpower (Aircrafc)

. Annual Direct MPN

- Total Officer Direct MPx
o0 Officer Active Allowance
ee NARM Officer Pay rfactor
o® Officer MPN Welight Factorl

- Total Enlisted Direct MPN
e® Enlisted Active Aliowance
o® NARM Enlisted Pay Factor

o Enlisted MPN Weight Factor

® Annual Direct OMN
- Annual Air Temporary Additicnal Duty (TAD)
' 1) Air TAD Dollars/Person
o Officer Active Allowance
' 1) Enlisted Active Allowance
Total Indirect Operating Manpower
) Operating Indirect MPXN
- Indirect Officer MPXN
L 1) Indirect, Officers
-- Base Operations, wfificers
-— Recruiting and Examining Activities,
Officers
-- Health Activities, Officers
-- Transients. ¢ '~ cerg
-- Trainina . _faxc 5
-— Personnel :i(lolding Account, ZIificers
[ 1) Indirect Officer MPN Factor

4

"Navy Program Factors Manual,” UPNAV GUb -2, 30 octoier .




Table III-2. NARM MANPOWER COST ELEMLNTS (Jont’

- Permanent Change¢ oI stat.orn
- Indirect Enlisted MPN
[ 7 Indirect Enlisted
- Base OperatiCiis, oCiiioo-od
-- Recrulting and LXdiaiafe, Sot ..

Enlisted

- Health Activities, ... olo.
- Transients, Enlisted
- Training, Enlisted

-- Personnel iiolding Accournt,
{ 1) Indirect Enlisted MPN
-- Permanent Change ©f sStation

Operating Indirect OMN

- Logistics OMN

- Base Operations OMN

- Training OMN

- Health Activities OMN

- Recruiting and Examining Activities uM

A




1

Cost was chosen as a proxy for the support @viiv.oy's ad.as

e .
LeatTiroulll ouwoo.

load. Support costs are allocated o each

proportional share of the total proxy reidtec Lo & sartalamas

platform vype. In calculating manpower Cousis 0o Tie AMoD

Mk III, the PM has used the origilna: fOrsclas 00 Ua.vuialilg

indirect costs assignable to platform tvoes.

| The current schedulie Cail$ IOr Lo .T.at i, DI Lo

development of an ICA in rebruary 196.. Therlelole, uly w1s-—

cussion of the methodology used by UP-9d¢: Lo Leveodp Lioc .CA

i 1s based on the standard procecures. Or-%c. .oTelds 0 wsd

these procedures for the LAMPS Mk 1I1 DSARC (.1 :l AL or'=960

t
t
3
¢l
Iad
b
ja
{2
W)

uses the Naval Aircraft Operating ana Support Cost Lst:
Model to develop the independent parametric CosSt estll.ate.

The model uses CERs, based on parametric relat.onsnlpg, and
indirect factors in common with NARM. The CCst elenent strac-
ture used for the ICA is shown 1n Table I1I-3; Jdelinit.ons are
provided in Appendix C. The included elements are those Ze-

lated to manpower costs.

In addition to the two models discussed aobove, ne
are several other possible sources of manpower cost Jdata. Cur-
rently these sources are not used 1n deveioping manpowel Just
data for DSARC submissions. These sources are Driefly sesCrliged
below.

The Navy Training Resource Mode. {(TKM: .3 & wBrogran-—
ming model operated by OP~120 to develop tralning reguirenents

-

for the Program Objectives Memorandum and Ciner prograi-resdatoa

functions. The TRM provides an assessment 0! the 1ola. hnuaal.or
of people to be trained within a rating in "A" sCheso. (lnitial
skill training) by fiscal year. Lt also provides the fesowi e
impact for both direct mission Manpower alid lidirect (Lase
operations) manpower. The model multiplies Lanpowe: 0 averasoe

salary to give a dollar figqure for each rat.o.. Lo DM Lode.

provides a reasonably accurate "A" school trainine cost o0

=Y

-
-
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Table III-3. NAVY COST ZLEMLNT STRUCTORL*

+
w

jol

st
O

O

perati

-
se2

yed Uni

e it C©

1. Aircrew (Officers)

2. Ailrcrew (Enlisted)

3. Combat Command Staff

5. Other Deployed Manpower
6. Air TAD

° Below Depot Maintenance
7. Aircraft Maintenance Manpower
° Installation Support
10. Base Operating Support

® Depot Maintenance

11. Component Rework
12. Airframe Rework
13. Engine Reworx

® Depot Supply

14. Depot Supply Operations
15. Technical Support

® Personnel Support and Tra.ning

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

*

Extracted from "Naval Aircraft Operating
Estimating Model FY77 Revision,"
Corporation, February 1977.

[

i
Adnministirative 5C.enc
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each Navy rating which 1s mCre precisu Tioal. L. ..ol . Ll

cost provided by the NARM.

The Navy Billet Cost Model (37 oo .o
manpower Cost by occupation,pay Sface CuntioL Lo R S
designed to be used in weapon systel Lansowd. LLlo Lo.C Dan .l
tlowever, 1t 1s not suitable as Jdata for (o MUR—auvu.ooo . ot
odology since individual OCCubDalilnim i e PR T C I el
are not delineated. in @ddlition, CeITa&I{ wawatvie s 0 o
have been ilncorporated in the CAaliuidTidi. ol Laow oo Saeiv.va
which contribute to the single specliicd Jiot, wia il el ..o ww

R S

i
¢

appropriate for the MCR metnoGology (L.8., =z..00G

ment and training costs).

The Visipility and Management OI JpfelaT.ol. i Sal oo
Costs (VAMOSC) systems for ships ana airc-rali W Varoso-oo. o vl
VAMOSC-Air) provide operating and sScpporit (wbo, Cosile .7 weaoiw
on systems. The systems co
for both direct and indlrect QUEt €.enents ~o L.0.Jde UIaLS Ll
costs. However, the tralning CosL .8 ULLY Loal doat-le.iiil
trailning attributable Lo the systen (¢.g., IO7 Gliornrt 505 owa
the cost 0f fleet readlness sQuadrons aha Jertain "o £E3nou.
malntenance courses). The cost ¢f 1adivViaula. LLa.an.i Lo 500
included in the tralnilng sSuppert COSL €LemcnT. A0 . Llald
personnel cost element does not Contain inudlividdad. L.oa.l L

costs elither. This element Oniy 1nC.udes [Ju 200 .. .lwmanles .

3. Air Force Cost Metnocaoliogy

The Baseline Cost Estimate is preparea 10 5.0 oo Do
Manager and the Independent Cost hstimate o
of the Air Force Systems Command {or the Alr iarce Cooi et

Improvement Group of the Air Staff.

The Alr Force uses the oS50 JUsi Al Vo. s oo oot
Group (CAIG) cost element straCture aiol oL v S

craft costing for DSARC preseatat o . R T




Table III-4. A
cC

.
OST ELEMENT STRUCT an*

® UNIT MISSION PERSUNLEL
- Aircrew
- Maintenance
- Other Unit Personnel
oe onit Staff
[ 1) Security
oo Remaining unit rersonnel
® DEPOT LEVEL MAINTENANCE
- Airframe Rework
- Engine Rework
- Component Repair
® INSTAL_ATION SUPPCRT PERSONNEL
- Base Operating Support
- Real Property Maintenance
- Medical
® INDIRECT PERSONNEL SUPPORT
- Misc Operations and Maintenance
- Medical O&M Non-Pav
- Permanent Change oOf Station
[ PERSONNEL ACQUISITION AND TRANNY
- Acquisition
- Individual Training
* "Ai. _raft Operating and Support Cost o

Office of the Secretary of Defense,

ment Group,

15 April 1980.

Lauaaes,

R FORCE GELRATING AN Socobad

LTSN e =
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Ailr Force

are the manpower costs.

cost structure. Thicse

elerents

categories are provided in Appendix C.

similar to those in the CAIG cost developdmeio

craft operating and support costs. it

when a mlissile system 1s addresse
1n thilis case to missile unit oper

the Air Force
fiCc program.

cost approach
occupation and/or pay grades.
GLCM reguirements

the respective average officer and enlisted Ialtols o

The general manpoOwer COST MeTLhCulLOyyY w.ll.oly

at unit mission pe.sonnel costs.

d, ai
ators.

The cost

The definitions

e oL e .
s dueiliilialesaio

(officers and enliistea)

—
(S

[PU NN Y —a e

1s a life cycle approacn tai.ored

Manpower costs are generalized Ly ol

rFor example, tre

e

Mo kS

FET S  L Ve

[T VN

rather than by one oriented toward spgec

are mu.Tig.led

Ve

e3Limates welivea

by this methodology become part of the offic:ial

that is incorporated in the DCP.

the support requirements are derived Dy applying

The manpoweyr

the unit mission personnel reguirements.

ing costs are developed based on a COST €STL1IM&TLNY

that has factors for acquisition,

ATC residency, follow-on training

contractor-proviaed tr

, and repliaceme

Once the user reguirements are known,

AFSC are developed and fed into a

culates life cycle personnel acquisition and wrainin.

Air Force

a

Some other sources of cost 1nformation

weapons costing are:

computer

AFP-173-13, "Cost Analysis,

Factors,'
mation of manpower cost

available.

USAT
which has wide applicat:ion

rerson

training

noue.

.
O

s. Although 1
aircraft oriented, many general cost

Particulariy useful

acquisition and training by Air

Code.

The Visibility and Mana

port Cost (VAMOSC II) s
T
daa—i

gement
ystem

R
L)L
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the Ailr Force S U I
all operating
primary uses of the VAMGCSC .
satisfy the operating and SUupport CuSl lfoegwllv..cils

for DSARC presentations.

to provide
and support Cust aniiys

P

DESCRIPTION OF THE PRELIMINARY UNIT
COST METHODOLOGY

The MCR unit sustainment

designed to calculate manpower operating ané =udpporlt

weapon

of two

manpower
systems within an organizational unit. SOl LuseR

element structures:

the manpower strength element strucuure,

the manpower cost eleme structure wita

unit sustainment factors.

structure

The manpower

ldentify the categories of direct and indirect
ciated with a system.

elements are:

strength element

The four categories c¢f wany

unit mission personnel,
intermediate maintenance personnel,
installation support personnel,

indirect personnel support.

for the oupercatis

Cost estimates can be developed

which corresponds to the unit mission personaci,
be expanded to include the other categories.
strength element for depot maintenance personne.
This is because our primary interest is ui:
costs with associated critical occupations.
personnel are found in depot level maintenance
sonnel are civilians or contractors.

MCR manpower strength element structure.

+

U

The second element structure details unit

manpower costs.

structure:

There are two types Of cost



Table III-5. MCR MANPOWER STRENGTH ELEMEN.Y STRUCTURE

o Unit Mission Persoconnel
- Crew/Operators
- Organizational Maintenance

- Other Unit Personnel

® Intermediate Maintenance Personnel

' Installation Support Personnel

- Base Operating Support

~ Real Property Maintenance
- Medical
) Indirect Personnel Support
- Individuals
o® Transients
ee Holdees (Prisoners,

Patients, etc.)

I11-19




) recurring acgquisition costs, which are
costs assoclated with personnel attriticn ana Ze-
replacement, and are calculated using aanua.
nel loss rates, called here unit sustalnment factocs:

and
L ] annual unit sustainment COsts, WhiCh oieg anfida. CLsis
related to all of the people in the unlit and are cased

on the estimated manpower reguirements CrL Tie ULLT.

These two types of elements are used tO CaiCu.alte tne TLTal «hLlt

sustalinment manpower costs. Tabie IIl-6 .ists tnese c.énelis.

The primary difference between the Service melnld0idgies
and the methodology proposed here is the use of occupation- ana
pay grade-~-specific data to calculate unit costs. 7The Services
generally, but not always, use aggregates for the naumber of coffi-

cer and enlisted personnel and the costs. In the MCx metnodology

O
&
9]
O
C
£
"

the requirements and costs are developed taking int

occupation and pay grade cost impacts.

1. Description of Elements

Descriptions of the manpower strengtn e.ements ana
the manpower cost elements, as they are used in the unlit sus-

tainment manpower cost methodology, are presented Lo.uw.

a. Manpower Strength Elements

o Unit Mission Personnel - these personne. aire
within the context of the primary fource uan.t
the weapon system is deployed (e.o., sguadrcn, Dattal-
ion, ship). In order to cost the unit precise.v,oe
sonnel must be identified by occupation ara .y o
Force unit personnel are generally tine Clew Operators,
maintenance, and all other unit personne.. 'he main-
tenance category includes organizatidnal naintenance
personnel within the unit.

Ty
-
~

- Crew/Operators - full complemcrnt of Crew,<pora-
tors required to operate the wueapuii sYStLoml ol
a discrete unit. This element Is ivideo 15000

officers and enlisted. The complete oy Graace!
occupation structure is useua.

- Organizational Maintenance - ai. OI'vainidalioiias
maintenance personnel in support f tie wWeajalb
system. Maintenance Personnel may bLie aii0olated

11120




Table III-6. UNIT SUSTAINMENT MANPOWEK COST ELEMENT
STRUCTURE

Recurring Acguisition Costs

® General Costs

- Personnel
Recruitment

® Occupation-Specific Costs

- Enlistment
Bonus

- Selective
Reenlistment
Bonus (SRB)

- Training

Annual Unit Susteinment Costs

® General Costs

- Permanent Change of
Station (PCS)

) Paygrade-Specific Costs

- Pay and
Allowances

- Retirement

- Support

- Incentive and
Special Pay

Ir-21
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by the Services to individdai weaul, s¥sidi.s
when shared by several weapin systeis 20 ¢ <l

- Other Unit Personnel - remalnlny perscnne. .as=—
signed to the unit performing varicous Spelat.on- i
al roles (e.g., unit stafi, securicy, aim..i=-—
tration).

Intermediate Maintenance Personiier - La.ntelanle e
sonnel outside the unit performin:g on- ana OI7

ment maintenance. Olificer/enlisted, Civiaiial, o lTlao—
tor total 1is sufficient detail.

Installation Support Personnel - perscnne. LO7 G.-

rectly assigned to the unit but required IOr The unll
to operate in peacetime. Generally these pedp.e are

assigned to the installation and woLid 0Ot De feculreu :
if the unit were moved/deployed. Norma.:y, Tnese afe i
allocated to supported units. Ofrficer/enlisted/civili-~ 4
ian/contractor total is sufficient Jevasi.
- Base Operating Support (BOS) - perscnne. suppouri-
ing the operations of the installietion ana tenant )
organizations stationed there. vrimari.y utnese
people provide such functions as comnunications,
supply, services, security (exc.uding systen
security), transportation, and admi isStration .
(e.g., finance, accounting, perscnnel). i
- Real Property Maintenance (RiM; - persannde. :
assigned to maintenance and operation i red. ;
property facilities and related maragenent y ]
engineering support work and services.
- Medical - medical personnel neecded tC supourt
the unit at its peacetime locatior.
Indirect Personnel Support - the proporticnLate share 1
of the individuals accounts.
- Individuals - transients anad holdees (patients,
prisoners, and personnel awaiting discharue!: ,
students and trainees are excluded as their cos: j
is included in the student/trainee pay aiu ai.ow- :
ance portion of training cost. Oilicer/enliste.. f
total 1is sufficient detail.
b. Manpower Cost Elements
!
Recurring Acquisition Costs = wh.o. uio oo D uiey wies i
associated with personnel JULLr1UiOn aiv: Do aceie. :
and are calculated using annual persoiic. onnm Daten,

called here unit sustalnment factors: ..

b e




General Costs:

Personnel Recrultment - (.. Oost ol . oosT o
recruitment and/or officer avuais.l.on. R
cost 1is derived from r¥Yol DuGueT cala Tl
the Five Year Defense rian data .. o oier
1980. This is alsO & redurIilig Jusi w. o.n-—
taining manpower and, i1n That Case, «5 Je.-
culated using the unit S.stailfiieinl Iello.l-
ment factor which 15 Dase. . . 220VaJe e lswi.-
nel loss rate qdata.

Occupation-Specific Costs:

Enlistment Bonus - this 1s the Cust ol en-
listment bonuses awarded oy Thne Services
based on recruiting regul:eiients. i

used as a recrulting inaucement Iur Certain
occupations. This data 15 Cuitaeined fromw trne
Services. It is consldered a reCuLrring Ccost
of sustaining unit manpower, Jepernient Gpol
the rate at which personnel wiu ale elidlusg
to receive the bonus (new aCowessidns ) aArrive
in the upnit. This cost 1
the unit sustalinment enilstient HUnuas fallor.
MCR has applied the cost o -3 autnoriza-
tions since there are no -2s autnhorized on
manpower documents.

S Ca:Cu.aten uwsing

Selective Reenlistment ornus (Shoa, — This

is the cost of SRBs awardca Dy the Serv.ces
based on internal retention requirenenis.

It is used as an inducCemert To personne;: to
reenlist in certain occupations :n orier to
retain a requlred leve!l of experience. This
data is obtalned froin tne Services. Inoais
considered a recurring coust of sustaining
unit manpower. It depends Jpa Ll Date ol
which the personnel whu .dglit Joovive Lhe
SRB (E-4s throuygh L=75) iesi e Joloaced ..,
the unit. This COSt 18 CuivLicicd wn.nog Toe
unit sustainment SRB factor.

Training - this is the <OGsl Ye.aloo Lo o=
cruit, initial skill dnG sRae.. 0wl vasaool.
training. In the case of tne Navy, Lot .o,
skill training costs have been wseon das o
surrogate for the SKill DI siress. o0 Uraln-
ing costs. These Cosie Lrc 0 o g Do
the Services. [T 18 i a T e e
of sustaining unilt REhpowWeD  LepDeioient e

-
I




the rate at which new persCnic. .o o ave.
occypation are 1LRTLroddCed LoD T..c ...
This cost 1s calculated using wiv .t seo-
tainment training Zactor.

) Annual Unit Sustainment COSTS = Whio.. 7w il L aie
related to all of the people 11 The wisc ain. G- aoed
on the estimated manpower regulreme.nts I L. Wit .

- General Costs:

L 1) Permanent Change oI Sula. . o, o 5, ~ “i.s .ox
the cost oI Permanent Jrha. .l L0 wUaT oo e
for unit personnei. U Lo al alilda. Jont
calculated by the Serv.ice.. Servile Zaliars
are used.

- Pay Grade-Specific Costs:

(1] Pay and Allowances - thls COsT L:£ appiies 10
each person 1n the Manpower regua.lenents

document for the unit. Tre CoOsus unea Lo

3

this methodology approximate thic au’us

composite standard rate GesSCraoCa L. Lo JAS.
(C) publication "Average CGst 4. Moesalaly and
Civilian Manpower in the vepartacitl I .e-
{ fense," August 1980 ("Averaqe J(onm nanLooos” .
The standard rate average:z a.l.
[

)

=L

1

in a pay grade and inciudes
Military Personnel {(Miirers;
less PCS costs. The adjuctea
removes gquarters (BAQ), and s;

ances, incentive pays and OLLer s0dia. La
not available to all the Iorce. LToLnc.ades
base pay, rations (BAS), unifors, . A, 3vpa-
ration {excess leave), and LOnLwtovn. Ui 0w

costs are removed from thie stan - [ S
are instead used 1n tne CalCULar .o ... . =
pation-speciric CosSts. oarter. .o,

be added back in to 1nc.we Gi. erTiien
pay/allowances.

L 1) Retirement - thls oSt L& .ol o0 -
cluded in any Service oalgoawoer oost LT -
ology. The retireient | oo oL 0 Ll T

"Average Cost iial ili,n R P A

have been usedl in this wethoio, . O
ment 1s consideroel an aooi wos TyoU o
the ultimate retirement v oe o Lo 0o
rather than a curvent ol o000 o0 i T -

age Cost tandbook.” O U R
military retirement oy oo ©oL el
already recvired. '

F T S Y O
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separately for this ana, 1nereidre, oo
usually 1lgnore this Ccust in the

L0 o weapll SV
tem manpower costing. lt s &ppliied os aal
annual cost to the numier 0f persSnhc. Ie-
quired in each pay gradc.

o® Support - this 1s a CUsT Lhal Juelovlie 1.

cost of providing medical (1ac.ad.ng Joadioods,
and other support. MICR fas used thne custis

in the "Average Cost Haeauncoxr.” Thlz coat
is applied to all perscnie. Lo colh JaY o Fadc.
o® Incentlve and Specla. Jay = Ti.s 23wl 4Ll ad.s
cost which may be paid TC Ccerta.ln personnel
based on Service decisidns. 3. TYypes OF
incentive pays are: fl.3rnt pav, sabDmarLne
pay and other hazardous Juty pay/s. Lxamgies
of special pays are sea pay, PLCILCLi@LCY pay,
medical pay, and nuciear officer pay. Tnese
costs are appilied toO all personne. WiLO gual-

ify, based on such factors as tnelr occupa-
tion, geographical location, Or wWCrsk ehViron-
ment.

2. Definition of Unit Sustalinment ractors

In order to use the inltial unit manpower JCst w.e-
ments in the unit sustainment manpower COst mMethodGiogy, Ialclors
must be applied. These unit sustainment factors allow Ior tne
calculation of the impact of personnel replaceinent i ithe Costs.
They represent the recurring costs related to personnel replace-

ment.

The unit sustainment factors develicpe. ./ YMJI& are

detailed Service personnel loss rates fOr sSprUilic GUCLpaTions

ot
4
{
{

and pay grades. As with the annual cost factors, tne unl
tainment loss rate factors must be updated annuaily.

The unit sustainment factors dare descrlilua welow.
The specific factors developed for the three Services are

provided 1in Section IV.

OO e
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a. Unit Sustainment Recrultiment

altor

The recrultment Cost 1s an average aljiwa. <COsnt
developed based on Service data. This Cost 1s GiJectl/ e-—
lated to personnel loss rates. The factor useld i3 asen oo
the total Service loss rate. Consideration of Senta. Categul-
ies and high school graduate status could be used £or ¢Greater
precision, i.e., higher mental categoricus and Liui. 5CLoUL

graduates are more costly to recruit.

b. Unit Sustainment Enlistment £0nds L aciors

The enlistment bonuses are used by each of the
Services to attract qualified personnel into occupations with
large first term attrition. A person must meet tnree basic
qualifications in order to be awarded an enlistment oOnus IOr

signing up for a particular occupation:

e have a high school diploma,
® score in the top three mental categories, ana
° enlist for at least four years.

Not all of the enlisted personnel cn

rt
¢
[t
-
a4l
.y
Vo1
.
&

qualifying occupation receive the enlistment bonus. Thus, a
factor based on the percentage of actual awards (vs. those

entering the qualifying occupation) must be calcula
each occupation. Where occupation-specific data 1s .oT avai.-

able, Service-wide award data 1is used. In the case oI ‘he lavy

[

and Air Force, where such data is not readily availlabie, th

Service-wide E-3 loss rate 1is used as a surroydate.

c. Unit Sustainment Selective Kecniistment ooinus
Factors
Selective Reenlistment Bonuscs {5k Lo ML raen \
to various occupations. Awards are calculateo oo L v abis il
length of service of the reenlistee (COrre.at.ing Lo Lonoe A,

or C), award level and length of obllgatued scrvice.




The current year SRB award list was udsed To
identify the occupations receiving SRBs, the zone and awarid
level. Costs were calculated in FY80 dollars for consistency
vith all other calculations in this study. The average pavy
grade and length of service was determined for each Serv.ice
and each zone. The base pay for these averages was used asg
the pay factor and multiplied by the current awara level, ana
the average period of reenlistment for each Service. Thne aver
age reenlistment period was used to determine the f{requency

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

for a particular zone in each Service (e.g., Army Zone A is LE-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 training cost
data which contain, to varying degrees, the costs assoclated
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 guestions are raised 1n ca.-

culating these costs:

° How often should training costs be applied?

i

® What rate of loss should be used?

-

These two questions are related and are raflu-
enced by the data available in each Service. ’'lne Services
collect and aggregate data differently. The Army has the
widest scope of data, collecting tralning costs by occupation
and skill level !which reflects pay grade) and persaninic: iuss
rates by occupation and years of service (whilch cai. also Lo

related to pay grade). The Army training cost .lata is tor




. recrult training, initial skill craining, oil oo .. oL oo
% sion training. The Navy colleCis trainiag .. e e e
pation. Costs are for recruit training &mo oialio. ome-.
or "A" school, training. SKI1ll progieSSidu. Jiwe..al, .

school, costs are not adequateliy Coirelled. . Asc dace Lol

the Alr Force 1s collected DYy OCCUDATICH wlie way . lawe Jidl.-
pination. Tralnlng CCsts Ior wl. wlCu@alill ol .. O
associated with any train.ng IOr The SClaiaia. ... e e

individual COSt fOr 10iti&L $xXi1. OF SRKiie oo oblesoen. vow-lo—m

1ng. Loss rates are calculated LOr ¢achn GUla saiiav.. .owl ol

l

not calculated by total pay grade DCLUIaTLLN.

Because of Jdiiffering Levels I Gela.. ol Tral.l

ing cost data availaeble from the sServices, LCJuome L. Lay
grade-speciflc 10ss rates are appried Where ousslioLo. LT e

absence of this detail, occupaticn-specificC .25 Taooo are
used. The first instance 1s possibie using ALY data: tho

latter case applies to Navy and Air Force l&ta.

3. Procedures for Using tne ohit Susfalile..t Ma..lowel
Cost Methodology
Having defined the strength and Cust e.emeé.nls, an.

the unit sustalnment factors, the final part Of tihce Sulndau.ds

1s the procedure for caiculating tne Ccosts

8
P
s
.
{
.

ment manpower cost methodoiogy Silpry TULLil.les Jonl w. el
by manpower strength elements tu pProdule el owol Junlo. ST
cost elements are applled 1in COLJWATLION WILH Ldoo Julos o
fined previously as unit sustalnime.t Zactoss . oo Sato
take 1nto account the movement Ol pPersUnic. & ofow . w..2E 0
the normal course of enlistment, 4GoLive Gaty, ol Too. ou ol

tion from the Service. This 15 4 owWi—DGil iwaiUson, w00l oo

below. The first step 1s to:

] Organize manpower redu. Teanuils o
tion/payv grade CoOmoinalion dind o oo .o s
for each occupation aid b riio.
arrayed Ly organizZat lond: Gihlt ye. ., L

squadron, fiight).




) Calculate manpower regulrements oSoYone Tnhe ol

zational unit (e.g., iatermed

Jilaliew,

LETe Laillelal . -
stallation support ana indirect JulsUnlic., . PR
caily, these personnel are identiiield as 4o &l le-
gated total of officers and eslistiel. 05 T.so O
calculated these reguirements sS..o¢ = Servile
methodology 1s the same as the MUk Gelnldlillo;

Table II-4, in Section II, is an exarnple oL wlhe LT Lilso.Lr
personnel organization for cthe XM-1 Tanx SaTloa. ot
Once the unit manpower reguirencni:c Lave eel
organized by occupation and pay grade and iz TiTo. Sunoel
of personnel in each occupation and pay Jrade nave Lec, aeté
the analyst can proceed tO apply COsts to the data. Tnis sel
part of the process involves a segJdence oI s5Teps:
® Calculate pay grade-specific costs.
This involves the application of Lie aiiea. S0s1S
which are pay grade-specific (PG) ©C the namoer o2 _el,i.<¢ oo
each grade (QPG). It translates into the S01.0wiay éuwiiilh
For PG:
(c + -~ N ~ - - - o -
P&A CRET + LSPT/ X Yoy TOTG. AlNNda. wlso -\
where:
Cpaa = Annual Cost of Pay and Al.owinaces for tae
specific pay grade;
CRET = Annual Cost cf Retirement {or Tie ooelaiLgo
pay grade;
CSpm = Annual Cost O Suppdit LOr The s5o0eC.lld ah
grade;
3
QPG = Quantity of personne. in fhe Sp0017.0 way
grade.
After calculating the pay grade-specific susts, Tho LodL =
of costs are determined.
) Calculate occupation-spec .fic Cusie .
This 1nvolves the anpiication o . st w!

are occupation (0O)-specific to the numbe:r o:
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occupation (Qo). In these calculations annual costs are
calculated using the unit sustainment factors. This process
translates into the following equation:

For O:
}
[(Cp x Fygp) + (Cp x Fygp) + (Cgpg x Fyggppll x Qg
= Total Annual Cost (TCO)
where:
Cr = Cost of Training for the specific occupaticn;
Fyst = Unit Sustainment Training Factor; :
CE = Cost of Enlistment Bonus for the specific
occupation;
Figsg = Unit Sustainment Enlistment Bonus Factor; )
CSRB = Cost of Selective Reenlistment Bonus for the
specific occupation;
FUSSRB = Unit Sustainment SRB Factor; ]
Q, = 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 =(£8tal)Annual Cost of Recruitment t
RCT i
where: |
|
CRCT = Annual Average Cost of Personnel Recruitment;
FUSR = Unit Sustainment Factor Recruitment:
Q = Total quantity of personnel.
and
C =
PCS X Q Total Annual Cost of EFCS (TCPCS)
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where:

Cpcg = Annual Average Cost of PCS.

These two annhual 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:
Cisp ¥ Q = Total Annual Cost of Incentive and
i a TC
Special Pay ( ISP)
where:
CISP = 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:

TC + TC, + TCR + TC + TC

PG 0 cT pcs * TCisp =
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 = 0 in the calculations

ISP
in Section 1V.
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The next section presents the results of applying
this methodology to selected systems and 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. Thnis 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:
) a description of the general approach vsed in applying
the unit sustainment manpower cost methodology;:

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

® a comparison of M-l unit manpower costs per tank esti-
mated using the MCR and Army methodologies;:

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

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

[ 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-1, 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 III-5 and III-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 const
elements in the unit sustainment methodology, are listed in
Tables III-1 (Army), III-2 (Navy) and I1I1I-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:
) Pay Grade-Specific Cost Calculations:

(Cpga + Crer + Cspr) X Qpg = TCpg

Example (E-7): ($17,928 + $4,725 + $1,588) x 24
= $581,784

ra M




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):

(Cpga + Crer *+ Cgpr *+ Crer * Cpes) 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.
) Occupation-Specific Cost Calculations:

[(CT X ) + (CE X ) + (CS x F )] x QO = TC

fusT Fuse RB USSRB o)
Example (12F20): [($11,478 x 0.13) + O + ($3,760 x 0.20)]
x 1 = $2,244
MCR has applied the unit sustainment factors for enlistment
bonus (FUSE) and SRBs (Fyggrp) Prior to putting the costs
(CE, CSRB) 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 descriptions 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 from Army data:
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[ Unit Sustainment Recruitment Factor - The Army total
attrig}on factor for enlisted persoanel was 24.7% for
FY80.= This is applied to the recurring recruit-
ment cost to derive the annual cost.

[

® Unit Sustainment Enlistment Bonus Factors. The Aray
enlistment bonus factor has been caliculatedd in a &if-
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-l 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 é?,054). This calculation produced a
factor of 0.4.=

o Unit Sustainment Selective Reenlistment Bonus Factors -
MILPERCEN calculates projected Selective Reenlistment
Bonus costs using a five year average reenlistment
period and avera?e pay grades and years of Service
for each zone.lg In FY80, the average pay grades
and years of Service were:

3

- 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.

) Unit Sustainment Training Factors - The Army collects
training cost data by skill level for each MOS and
documents this in i<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 f?ch Army Career
Management Field (CMF) from ODCSPER. 1L Continuation
rates are the opposite of loss rates andé 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

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).

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

MILPERCEN, Monetary Incentives Branch, LTC L.K. Walker.
DAPE-MPE, LTC K.M. Woodbury.
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by MCR in costing the selected weapon system (M-1).
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¥29rade used in these calcula-
tions are given below:=Z

E-3 E-4 E-5 E-6 E-7
1.

3 5 10 16

(8]

Table IV-1l lists the continuation rates for the M-1

battalion CMFs. Loss rates, used in cost calculations,
are the complement of these rates.

Table IV-1l. ARMY FY80 CONTINUATION RATES FOR M-l
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).
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Navy - Unit Sustainment Factors

Historically, NAVAIR has not used manpower 10ss factors

in calculating manpower life cycle costs. The MCR factors have

been developed from Navy-provided data:

Unit Sustainment Recruitment Factor - Recruitment
costs are calculated using the overall FY80 Navy loss
rate for enlisted personnel of 36.6%.

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.li/

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_bgsed on FY80
data developed using the FAST model .14 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 1s consistent with the shortage of
mid-level personnel (i.e., petty officers) currently
being experienced by the Navv.

e e vk

13/ Information obtained from OP-136D, LCDR Roger Hope.
14/ Information obtained from OP-135D, LT Paui Johnson.
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Table IV-2. NAVY OCCUPATIONAL LOSS RATES
FOR LAMPS Mk III OCCUPATIONS

OCCUPATION FY8C LOSS
CODE OCCUPATION TITLE RATE
AD Aviation Machinist's Mate .30
AE Aviation Electrician's Mate .32
AK Aviation Storekeeper .33
AME Aviation Structural Mechanic (Safety Egp.) .27
AMH Aviation Structural Mechanic (Hydraulics) .29
AMS Aviation Structural Mechanic (Structures) .28
A0 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 oo
PN Personnelman .34
PR Aircrew Survival Equipmentman .32
YN Yeoman .37 A
T
}
i
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3. Alr Force - Unit Sustainment Factors

The Air Force uses a total enlistea turnover factor in
the calculation of training and acquisition costs. MCKX ras devel-

oped specific occupation factors from Air Force-providea caia:

) Unit Sustainment Recruitment Factor - Recruitment
costs using the MCR unit sustainment methodology are
calculated usi?'/the overall Air Force enlisted 1cssa
rate of 13.5% —' since this 1s not an occupation-
specific cost.

) 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.

r ® Unit Sustainment Selective Reenlistiment Bonus Factors -
The Air Force does not include SRB costs in its sus-
tainment cost estimation process. MCR's methodology
includes this cost category. Averace amounts for SRBs
were comgg?ed by deflating FY81 SRB budageted amounts

by 11.7%—' to arrive at FYB0 amounts contained in

the table. The budgeted amounts were based <n 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.

e Unit Sustainment Training PFactors - Occupaticon-speci-
fic attrition factors for proposed GLCM occupations
are presented in Table IV-3. The rates iisted 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.

lé/ 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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OCCUPATION

CODE

304X0
316X0C*
328X0
391X0
392X0
423X5
427X4
443X0C**
461X0
463X0
472X4
545X0
545%0
702X0
811X0

* Lloss rate for this new shredout is computed from

** Loss rate for this new shredout is computed from

Tiuie (V-3. AIR FORCE OCCUPATIONAL LOSS RATLS

FOR PROPOSED GLCM QCCUPATIONS

OCCUPATION TITLE

Radio Relay Equipment Repairmar
Missile Systems Analyst
Avionics Communications Specialist

Maintenance Analysis Specialist

" Maintenance Management Specialist

Aerospace Ground Equipment Mechanic
Metals Processing Specialist

Missile Mechanic

Munitions Systems Specialist

Nuclear Weapons Specialist

Vehicle Maintenance Analysis Specialist
Refrigeration/Air Conditioning Specialist
Inventory Management Specialist
Administrative Management Specialist
Security Specialist

V-9
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In estimating training costs the Air Force appiiles an
average attrition factor for each year of the life cycle cos:
estimate. The overall enlisted loss rate currently usecd by the
Air Force is 13.5%. This value is a computed average ratc for
all enlisted personnel, spanning all grades and career fieldCs.
MCR used occupation-specific loss rates for Air Force training

costs.

As can be seen in Table IV-3, 12 of the 15 ArFSCs 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-1-
specific MOS and pay grade adjustments to the basic TOE were I
based on guidance received from the Force Integration Staff
Officer (FISO). The detailed matrix of pay grade and MOS com-
binations, shown in Table II-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 personinel Der 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-l
IPCE for DSARC Milestone III have been used. The costs frave
been updated to FY80 dollars and have incorporated the factors
in the October 1979 version of the Army Force ?2lanning 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-l 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:

® 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 averag= 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
Handbook" and is pay grade-specific.

) 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.

) 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.

) Quantity - This is the projected gquantity of en-
listed personnel by pay grade for the M-1 tank
battalion.

° Total Annual Cost by Pay Grade - This cost is calcu-

Iated 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 ccusts 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 arc explained
below:
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Occupation Title - Most MOS titles for the -1

tank battalion were obtained from the MOS :andbook
(MOSB). Titles of new MOSs, especially those which
are system specific to the M-1 tank, were obtainecd
from the M-l FISO.

Occupation Code -~ Occupations are specified by MOCS
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 HO10, 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-1, 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-1 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
II-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 SRE factor has been

used to develop an annual SRB cost.
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°® 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.

) Quantity in Occupation - MOS quantity for the M-1
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 thne
Individual Annual Costs for each MOS.

° 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 yeer 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 esch 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. i

[ ] 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.

) 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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® Permanent Change of Station (PCS) - The IPCE annnuai
PCS cost per person inflated to FYB0 dacliiars is $752.
This is multiplied by the number of personne. alio-
cated per tank of 8.13 (crew 4, maintenance 1.5 and

indirect 2.63) producing a cost of $6,439.

® Personnel Replacement - The IPCE annual personne.
replacement cost of $1,340 (FY72 $) times an adjust-
ment factor of 1.7205 andd times 8.13 persons per tanx
is $18,740. This includes the cost of recruitment,
accession, separation and training.

o Quarters, Maintenance, and Utilities (QMU)} - The AF?Ch
FYBO annual average cost of $581 for CONUS and $768
for Europe is averaged to $675. Muitiplied by 8.13
personnel per tank the cost is $5, 488.

o 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.

o Other Indirect (Base Operations Cost) - The cost of
base operations 1s Included in the "Other 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). 1In order toc 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.

) 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 coOsts on an

equitable basis since the MCR unit sustainment costing was for
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an entire tank battalion and the Army manpower COSTing is pased

on allocation of personnel per tank. The manpower reguirement

of 511 personnel used by MCR equates to 9.46 personnel per tank.
The Army allocation factor is 8.13 personnel per tank. o-slng the
proportion of 8'13/9 46 OF -8594, multiplied by the MCR unit
sustainment costs ané then dividing the result by 54 (the numnter

of tanks in a battalion) gives a cost per tanx of $1l&Z,il:.

Each comparable MCR and Army manpower COSt element
has been aligned on Table IV-~7. The primary cost Jdifference
between the two methods is the addition of ret.rement and
bonuses to the MCR costs. These costs are not inciuded 1n tne
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 consistea of multi-
plying the cost for each element by 0.8594 and then dividing
by the number of tanks in the battalion (54).

® 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 guarters cost for all quar-

ters maintenance and utilities in pay and allowances,
whereas the Army identifies this as a support cost.

(6,151,190 x .8594) _ 597, g95
54

Sample calculation:

o Support - The medical and base operaticn costs equate
to the MCR support cost. When pay and allowances and 1
support costs are added, the MCR and Army methodolo-
gies are guite close (within 1%).

® 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%).

® Permanent Change of Station (PCS) - This cost 1is the
same for both methodologles since the Army cost fac- 1
tor was used in both calculations.

Ive22
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o Total - The MCR and Army methodologies poth provide
approximately the same cost per tank siace both
methods use pay grade-specific and occupation-speci-
fic costs (within 1%). However, the acddition of
bonus costs and retirement cost 1n the MCR metnodoi-—
ogy adds 22%.

4. Observations

The Army is fairly precise in the erivation of pay
grade- and occupa:ion-specific costs for pay and allowances and

personnel replacement (training costs). The same precise ap-

proach by MCR yielded very similar results: $133,209 per tank
versus $134,789 per tank using the Army methodology. The
addition of bonus cost, which seems reasonable since that 1is
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 1
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 II-1il.

A second type of squadron is also required for the LAMPS
Mk III, a Fleet Readiness Squadron (FRS). The FRS is a totally

Iy-~24
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dedicated training squadron. Although it is currently planned

to have the same number of aircraft as an operational sguadrcr
(13) it has a slightly larger quantity of enlisted personnel
(248). A detailed breakdown of FRS personnel is also shcwn on
Table II-11. The FRS is usual’y 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 discus-
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 I1I 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 FYB0O 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:

o 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.

IvV-25
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- Enlistment and Reenlistment Bonuses - These
bonuses were put in the ASR as the same amnount
for each pay grade. They are deducted from the
ASR to be used in precise occupation-speciiic
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, 1s applied to
the recruitment amount of $1,486 and yields an annual
recruitment cost of $544 per person.

® Permanent Change of Station (PCS) - The PCS cost

contained in the NARM was used. This is the same
cost used in the Navy methodology.

° Total - This is the total of all costs by pay grade.

® Quantity by Pay Grade - This is the quantity by pay
grade for one LAMPS Mk III operational squadron.

® 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 (AN,/3N, APC and

!
‘.
|
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PO). Of these, only the AN/SN apprentice positions nave specif.c
costs identified for training. The training costs given for eac:
rating represent the costs of recruit training and "“A" schoci or
initial skill training. Some individuals will receive ada_t.onai
training; however, these costs are currently not avallablie. In
order to account for these costs, a surrogate has been usea, the
training costs for recruit and "A" school trauining. The cost

categories on this table are provided below:

° Occupation Title - These are the standard titles and
codes for Navy ratings {occupations).

° 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.

) Training Costs - These are the occupation-specific
costs obtained from the Training Resource Model (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.

® 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 peopie
in the operational squadron who are projected to re-
ceive occupation-specific training. E-8B and E-9 per-
sonnel have not been included in these calculations.

® Total Annual Training Costs - The product of multiply-
ing the annual training costs by the guantity in the
occupation.

® Annual Bonus and SRB - This is the sum of separate
calculations of the annual bonus costs and the annual
SRB costs. These costs have been calculated by multi-
plying the estimated bonus and SRB amounts (discussed
in Section I1) 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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° 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 Methodclogy

The LAMPS Mk III cperational 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. MCR 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.

) Unit Mission Personnel Cost - This pay and allowance
cost is calculated by multiplying the NARM FY80 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 Operating 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 takiling
the NARM cost factor for the LAMPS Mk I11
($12,000), and dividing that by the NARM Man-
power factor (48.79 erlisted) which yields a
per capita cost of $246. When multiplied by 232
enlisted the total cost is §$57,072.
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- Permanent Change of Station (¥CS) - Thne NArRM per

capita factor of $451 was mu.tipliea by 232 en-
listed to yield a total cost of $104,0632.

° Personnel Acquisition and Training

- Acquisition - The NARM cost of recrditing and
examining consists of a manpower factor (C.30
per LAMPS Mk II1I1) and an O&M cost factor ($4,006C ‘
per LAMPS Mk 1II). The total manpower Cost was
derived by dividing 0.30 by the NARM nanpower
factor for the LAMPS Mk IIl {43.79; aidl mualti-
plying this by 232 enlisted whnich yle.ds 1.4
personnel. When multiplied by the personnel
cost factor of $11,341 the total 1s $.:5,877.
The O&M cost is derived by dividing $S4, 000 by
48.79 enlisted which gives a per capita cost of
$82. $82 x 232 enlisted personnel 1s $19,024.
Thus, the sum total cost 1s $34,90..

- Individual Training - The NARM cost of training

: conslists of a manpower factor (9.63 tra:iners
per LAMPS Mk I1!l) and an O&M factor ot $8,000 per
LAMPS Mk II1). The manpower cost 1s derived Dby
dividing 9.63 by 48.79 (NARM factor for LAMPS
Mk III) and multiplying by 232 eniisted wnich
yields 45.79 trainers. When multiplied by
$11,341 the total is $519,304. The &M cost
i1s derived by dividing $8,000 vy 48.79 enlisted
which gives a per capilita cost of $:vd. when
multiplied by 232 enlisted this yields $38,048.

o Total Cost -~ The total cost using the Navy methodology

is $3,503,853 for a LAMPS Mk [1] operational sqguadron.

3.  Comparison of Manpower Costs
Table 1IV-1ll summarizes the comparis.n of tne COsts
for each of cost elements of the MCR unit sustalriichl vust
methodology and the Navy NARM methodoloygy. Lbguiva.ent coust
elements are compared from the two methoudologlies. since the

Navy does not include retirement Ccusts 1In their metihocu, sy,

it is added separately.

The comparative analysis of the two methoaonionien,

as depicted 1n Table IV-11, foilows:

® Adjusted Standard Rate (less bonus plus Guarters; -

This is approximately the same element as the pay
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and allowances cost element (Navy methocology) .
However, it is computed by pay qgrade for the LAMPS
Mk 1II organization. Hence, 1t would Lo expecten
to furnish a different, more precise, cOst tihan thne
NARM average enlisted cost factor.

) Support - This cost equats to the ilscellaneous waM
(Base Operating Support) and Medical J&M in ¢
methodology. The difference in cost 1is di1fficult to

analyze as all the components iare ..ot ¢ T
appears that the main cause of the Silfcerence 1s tne
NARM factors which are LAMPS-specific and based or
expenditures whereas the MCR Ccoust is Dased on a Navy
average.

® Recruitment and Training (MCR metnoaolocy) - Thils com-

pares with Acquisition and I[ndividual Training (Navy
methodology) and produces similar costs.

Y Permanent Change of Station (PCS; ~ This ¢ost 1s the
same for both methodologies as the NARM cust has been
used in both calculations.

e Enlistment Bonus and SRB - These costs are oaseal on
the bonuses awarded to specific ratings. Jhe Navy
methodology incorporates this in the unit Liss10n

personnel {(pay and allowance) cost element.

[ ] Total -~ Unit sustainment cost using MCR's methodology
yields a cost for one operational sguadron that is
$506, 287 or 15% higher than that calculated using the
Navy methodology. When retirement is 1lnciuded 1n MCR's
methodology, the increase is $1,227,303 or an addi-
tional 21% above the Navy costs.

4, stervatioqi

Sustainment costs based on occupation- and pay grade-
specific cost and loss factors yield higher cust estimates than

those which omit these specific cost factors. A [AMPS MK 11l

Fleet Readiness Squadron (FRS) was 4lso costea, 153 s.aiiar
fashion to the operational sqguadron, using both dethoduildies.
The MCR methodology (Tables IV-12 and .V-1J5) yielde: o total

cost of $4,940,169, while the Navy methodology (Talile V-14)

showed a cost of $3,745,844, a difference of &., .94, .. The

manpower cost per aircraft for the operational Squacton (o

aircraft) 1s $363,935 using the MCK unit sustainient methoo-

ology and $267,743 using the Navy methodology. The anpower
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cost per aircraft for the FRS (also 13 aircraft) using the MCx

unit sustainment methodology is $380,013 and $288, 142 using

the Navy methodology. The difference in per aircraft costs

between the FRS and the operational squadron 1s mainly due o

the FRS having 248 personnel - 12 more 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 air-

craft. However, since there are only two FRS sguacrons ver-

sus eight operational squadrons, the increased manpower cost

is fairly small. The increase per aircraft overalli is $3,723 i

annually or about 1% of manpower cost per aircratft.

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:ioped by the Tactical
Alr Command (TAC) for a minimum manning of 75 enliisted per-
sonnel per GLCM flight. Table II-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 guantity value which has been used is computed for
the average pay grades of E-4 ard 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 1is unclassified.
This average approach is only used to avoiua 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, 1f

four 427X4s were assigned to a squadron consisting of four

IvV-38




flights, it is assumed that one 427X4 would be assigned to
each flight.

1. GLCM Manpower Costs Using the MCk-Developed Unit
Sustainment Manpower Cost Methodology

This cost has been developed using an anticipateq
GLCM flight of 75 enlisted personnel. The coccupation- and pay
grade-specific data and calculations are provided 1in 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 1s 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.

) Retirement - This is taken from the "Average Cost
Handbook"™ and is pay grade-specific.

o Support - This is taken from the "Average Cost
Handbook" and is pay grade-specific

IV-39
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Recruitment - This is calculated by daviding tie
total cost for FY80 of Recrulting a.d AGvertising
by the total number of non-prior service (N5
accessilions. The cost of $1,006 was ditipiied Ly
the unit sustainment recruitnent tactor {(oveia.o.
enlisted loss rate) of 0.135 (¢ arrive at tie .-
nual cost per person of $i3eb.

Permanent Change of Station (PCs) - The FYbLU 0C5

cost per manyear providea in the Military dersohie.,
Alr Force FY82 POM Average Mailyedi Cusis nLas Leeh
used. This 1s the same as the coust Jseae .o the Alr
Force methodology.

Total - This is the total of all Costs Ly pay grade.
Quantity by Pay Grade - This is the total cf en-

Tisted personnel for the GLCM prosected minimum flight
The average pay grades were derived from pre¢1m1—

nary AFSC/grade requirements aggregated on a squad-
ron basis. The conversion process consisted of two
steps. The first step involved determininc an aver-
age quantity for each AFSC on a flight hasis. The
second step involved determining an averge grade

level for each AFSC. For instance, if the four

427X4s consisted of two E-6s and two E-4s, an aver-
age grade level of E-5 would then be designated for
that AFSC. The per flight average qguantity for APFsSCs
with average grade levels were summed resu.ting 1n

an average quantity of 17 E-4s and 58 E-5s in a flignt.

Total Annual Cost by Pay Grade - These are the total

pay grade-specific costs for a Gi M flight. since an
average grade structure of only k-4 anada k=5 1s usv;
there are no values for the other graae leve.s. n

total manpower costs by pay grade for a CLOM fiignt
is $1, 322, 245.

’

«

b. Manpower Costs by Uccupation

Table IV-16 arrays occupation-specific custs.

All costs are in FY80 dollars. The cost categories listoed on

this table are explained below:

Occupation Title -~ AFSC titles are taken frouaw AP
173-13.

Occupation Code - Occupation is specxxxe“ Ly AFSC.
The first three characters specify careesr flei.i; the
fourth is skill level (shown by an "X" as trnese are

all for journeyman-level personnel who have finished

IV=4¢



technical training): the fifth cirarcier s zor the
precise occupation within a career field.

°® Traininc Costs - This is the variabr.e cost of trainan:
a specific AFSC to the journeynan level. All training
costs are taken from the June 1980 update o AFP 17.-

13 and are in FY80 dollars. The cust ol recd
travel, and clothing ($1,4860) was Jeduct2u 1o avilio
double counting.

S e ey e
JuiLLielso,

® Loss Rate ~ The 1088 rates or Ji..l sudtainiewit
training factors dre occupation=—specifiic al.: wele

computed based on projected losses 0 cadn JOCuwpa-
tion for FY8l. The projected losses spui tae en-
tire career field and are not pay rade-spediiic.
The unit sustainment factors use: i tiiis JOSt Cal-
culation are listed on Table IV-3.

. Annual Training Cost - This cost is calvulated by nmul-
tiplying the annual loss rate for each occopation
by 1ts total training cost.

® Annual Enlistment Bonus - NO enlistment ponuses are
paid to the AFSCs Iisted.

) Annual SRB - The selective reenlistment nonus (SRB)
costs for eligible APFSCs 1s computea Dy muatiniying
the unit sustainment SRB factor by the average SKB
~ost for a specific zone and multiple level. The
ulit sustainment SRB factor of 0.25 was used based
on the average Air Force reenlistiment period of four
years.

e Individual Annual Costs - This 1s the tota. of tne
training and SRB annual costs.

o Quantity in Occupatioun - This is the quant.ty by AFSJ
for one GLCM flight based on TAC estimates for a mini-
mum flight received from AF/MPP in Gctober 1980.

® Total Annual Cogt by Occupation - These are the total
occupation~specifi~ costs for a GLCM flight and are
the product of the individual annual cost oi each
AFSC times the guantity of personnel in each AFSC.

The total GLCM occupation-specific <ost 1s $148,235.

2. GLCM Manpower Costs Using the Alr Forve Methoeuology

The GLCM weapon system was costed using an assumed Alr

Force methodology. Cost elements pertinent to manpowe:r arfe [Iro-
vided in Table 111-4 (taken from AFP 173-13).




The fnllowing explanation addresses the cost categories
on Table IV-~17

Structure. Sources of data are provided for each entry descrip-

tion. The Air
and the values

training.

AFSC
Unit

and relates them to the Air Force Cost Element

Force methodology is an average cost approach

for each AFSC are identical except for specialty

- These are the AFSCs found in the GLCM flight.

Mission Personnel Cost - A pay factor of $11,685

is used for all AFSCs. Thils amount represents the pajy
and allowances for one enlisted manyear for FY80.

This
tire

value represents a per capita share of the en-
Air Force Military Personnel appropriation less

PCS costs. This data has been provided by AF/ACB.

° Indirect Personnel Support:

Miscellaneous Operations and Maintenance (Misc.
O&M) - The value 1s 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 0O&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 FYB80 PCS cost per man-
year and was provided by AF/ACB.

° 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 acguisition
cost, cost of formal training, and leave costs.
The acquisition portion of this cost element in-
cludes Recruitment, Initial Clothing Issue, Acces-
sion, Travel and Recruit Training (including
trainee pay and allowances). The formal train-
ing portion is composed of the cost per graduate
from each formal training course which an indi-
vidual attends in becoming qualified at the basic
skill level for each AFSC.

Loss Rate - This is the average enlisted turn-
over factor (.135) used by the Air Force in
the estimation of costs and is provided in AFP

173-13.

IV-d4
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- Cost - This is the product of tie avigu.s. .

and training cost and the annaal (Uss Jate.

® Subtotal - This is the sum of the lnit Missior ier-

sonnel Cost, Indirect Personnel Support 0Osts, ai:
Personnel Acquisition and Training Josts.

-

[ Quantity -~ This is the guantity of each A5 G0 o«
GLCM flight.

® _’Iiczt_._a_l‘ -~ Each AFSC total cost resrescrnts tie so -
total cost for each AFSC times the guantaty (o0
that AFSC. The overall tota: for e 75 crnliliste

personnel in a GLCM flight 1s §1,ilu, 432,

3. Comparison of Manpower Costs

Table 1IV-18 presents a comparilson of the annual cosrt
of a minimum GLCM flight of 75 enlisted personne.. The com-
parison is between the MCR-developed methodology aii the ALir

Force methodology.

The cost elements used in both methods are esseintiai.y
the same except that MCR's methodology 1nciudes custs for re-
tirement and SRBs. In order to make a valld comparison, retire-

ment cost and SRB cost are added separately.

The following paragraphs descrive tiie entiivs ol oa
cost category basis beginning at the top of Taple [V-i4:

L Pay and Allowances - MUK used k-4 ana rn-5% pay ai:
allowance factors. 'The Alr Force uses an overai.
enlisted pay and allowance factor.

[ Support - This is an &M Cost: 1t 1s direct.y relat-
able to Miscellaneous &M (which 1s basc wperatitia
support) and Medical O&M.

® Recruitment and Training (MCR Moethoaclogy} - This
compares with Acquisition and Speoialty Training
(Air Force methodology) which 1s approxiinately the
same. The Air Force Recruitment cost inciades ini-

tial clothing cost which may be 1aCiwies 1 the Ut

Mission Personnel cost as well. “he Ayr Foice cal-
culates Specialty Training costs oy GoCupat o Lelice
we used the AFP 173-13 cos*s. Thaes incivdes the o se
of Recruit Trailning, Initial Skill fdraining, ani Sei..

Progression Training.
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] Permanent Change of Station (¢U35; - Jniio wosl s ine
same for both methodologies, since wne Air rorce
cost was used for both.

i

® SRB - Thils cost 18 based on the fir.o’s awaried spoed.-

-

fic SRBs. The Air Force methodol gy i.oor.ulfales
this 1in pay and allowances.

[ Total - The MCR methodology shouws oo annua.
cost for one GLCM flignt that is S. 34, 797
the costs computed UsS1InG The ALD Dol Selisad.dgy .
When retilirement costs are 14CLluded, This GLllerende
is 1ncreased to $354,044. This is orilaairi.y Gue o
higher support and training <os.s uwsing the MUR cost
factors. The MCR SRB cost 1s 1ncluacded 1ir the Air
Force Unit Mission Personnel factor for pay ana allow-
ance cost. The Retirement cost 1s ot 1lnc.aded in
Air Force costs.

i ower

- e

el Thal

e

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. 1t appears
that using the costs in AFP 173-13 with occupation-specific
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 c¢osts produced using
the MCR methodology were 11% higher than the i.anpower costs
produced using the Air Force methodology. MCR used pay grade-
specific costs whereas the Air Force used an average pay Jrace

cost. The inclusion of retirement cost adds anotier 21%.

F. CONCLUSIONS

The following are the key conclusions reached as a resus

re

of comparing the unit sustainment costs to the results producea

using the various Service methodologies:




® There are two major reasons why wecpul. sysio.l ..t
manpower costs developed using the unLlt sust
manpower cost methodology are higher than
developed with the Service methodologies:

- The use of occupation- and pay qrade-spec.ile
costs rather than average costs; anad

- The inclusion of retirement coOsts, wWhiTh 1S tThc
single largest reason for differences hetween
costs developed with the MCH meithoGoloyy 4Lnd
those developed using the Serv.ce el uao.ugies.

® In those cases where the Service mcthodoliojles use
occupation- and pay grade-specific data, the esti-
mates for that element are close to MCR's. Lowever,

the use of different factors or the inclasion of aadi-
tional cost elements (e.g., bonus and retireiient costs

for the M-1 calculations) in the MCR methodology re-—
sulted in higher costs than Service estimates. Speci-
cally:

- The M-1 manpower costs, excluding bonas and re-
tirement costs, were very close (witnhin 1%). This
is due to the Army derivation of preclse occupa-
tion- and pay grade-specific costs for pay and ai-
lowances and personnel replacement (recruirtment
and training). However, the inclusion Orf retire-
ment and bonus costs increased the total cost
using the MCR methodology by 22%.

- The LAMPS Mk III costs, excludinj retirement, are
15% higher using the MCR methodclogy. This 1s
due to the use of pay grade-specific, rather than
average, pay and allowance and support <data. The
inclusion of retirement costs incredased the esti-
mate by 21%.

- The GLCM manpower costs, excluding retirepent,

are 12% higher using the MCUR gethodology. Tais
is due to the use 0f pay gyrade-specific, rather
than average, support cost dalia pay aleai di:rOwanies

as well as the use of occupatiovn-speciile, rather
than Service-wide, 10ss rates to ca.culate annual
training costs. The inclusion of retarenent in-

creased the estimate by 20%.




V. DISCUSSION OF TiHE UNIT MANPOWER Lirs CYl oo
COST METHODOLOGY

This section presents:

° a description of the unit manpower Life CyCire CosT
methodology; and

o a demonstration of this metholdo.ouy using .AMi‘> MK
II1 manpower reguirements data.

A.  DESCRIPTION OF THE UNIT MANPOWER LIFE CYCLE CUST MUl iuODOLUGY

The overall purpose of this study effort has been to develop
a unit manpower life cycle cost methodology. As liscussed brief-

ly in Section III, this methodology 1s composed of two parts:

[ The initial unit manpower cost methodo& v, deve.opec

< 4

in Phase I of this study, which is use 1 to calculate
the costs of initially acquiring the unit manpower;
and

° The unit sustainment manpower cost metnodol ogv,
oped in Phase II of this study, which is useo: o
culate the annual costs of the manpower reguliread
operate and maintain the system in the unit. “hi
methodology has been described in detail 1n Section
III and demonstrated in Section IV.

woct O ('D
Cw

*—'G,

i

In this section the relationship of these two methodoc.iogies
is described and demonstrated using the marpower .ata Tor one

LAMPS Mk III operational squadron.

The initial unit manpower cost methodology uses e:ement
structures similar to those used in the unit sustainment Cost
methodology. The primary difference 1s the cost e.ement struc-
ture. The initial unit manpower cost elements contain on.y
those elements identified with manpower acCcygulsitlon Ccorls. oo
calculating these one-time manpower costs, lump-suill, rather :
than amortized costs, are used for the four cost e.vrunts.
Table V~1 shows the relationship of the cost ciemcits (vl Lav
two methodologies. The fcllowing is a brief deflnition o (.o

cost elements for initial unit manpower.
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Initial Unit Manpower Cost Blements:

General Costs - a cost that 1s not ocCcupat.in- or way
grade~specific. The one cost item 1s:

Personnel Recrultment - the coust .. <nlisted
recruitment and/or officer acuulsition. LS
cost is derived from FYBU buaget data Iron. tne
Five Year Defense Plan data of October 19ol.

Occupation-Specific Costs wnich wncluoae:

Enlistment Bonus - thls 1s thne COST GI awaralig
enlistment bonuses to personncl eniisting in
specific occupations experierncing reCrJd.tin
problems. This 1s also a pay graae speciii
cost since only personel in lower pay gracde
can qualify to receive enlistment ponuses.
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 1is the
cost of awarding SRBs to personnel reeniisting in
specific occupations experiencing perscnnel re-
tention problems. This is also a pay rade-speci-
fic cost since only personnel in higher pay grades
can qualify to receive SRBs. SRBs are used as an
inducement to personnel to reenlist in cercain
occupations in order to retain a required .evel. Of
experience. SRB data is obtained from tine Ser-
vices.

Training - this is the cost related 0 recruit,
initial skill and skill progression training. .-
the case of the Navy, initial skill training costis
have been used as a surrogate for the skiil sro-
gression training costs. These costs are obtaine
from the Services.

o

B. DEMONSTRATION OF THE UNIT MANPOWER LIFE CYCLE COST

METHODOLOGY

This demonstration combines Phase I and rhase 11 1nto a

life cycle methodology. Calculation of unit manpower i1ile cyc.ie

costs involves the use of both of these methodologles, applied

to unit manpower requirements data. The initial unit manpower

cost 1s a one-time cost, based on applying the lump-sum ccsts to

all of the members of the unit. The unit sustainment cost 1is




developed for one year and must be multiplied by the number cf
years in the system's projected operating cycle in order to oOb-
tain the unit's total manpower operating and support (or unit
sustainment) costs in constant dollars. This total 1s then
added to the previously calculated initial unit manpower coOst

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

$ (000s)
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

b4 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.
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VI. APPLICATION OF MCR-DEVELOPLL TuGLs

The recent direction in Dol management phiiosopny to

decentralize policy execution and to shorten the avgyuisition

rocess requires improved methods for Dob-wide performance
p

evaluat.on and monitoring. Currently, the USARD Milestone
documentation in DoDI 5000.2 (dated 19 Marcih .9pe, redea.les
submission of a document entitled the Integrated /rogran San-—

mary (IPS). The 1PS accompanies the Decis.on Coorainating
Paper (DCP) and is used to explain weapon systen rescurces
(cost), manpower, and logistics requirements. Althougn 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:

DSARC manpower requirements
Application of MCR methods

Conclusions

Recommendations

A.  DSARC MANPOWER REQUIREMENTS

The specific requirements of each DSARC milestuoune, as
currently defined in the IPS instructions, are suiliarlzed
below.

At DSARC Milestone 1I:

e identify alternative manpower employment concepts
for the weapon system and summarize manpower sen-
sitivities to these alternative employment cuncepts:
and

) identify parameters and innovative concepts to be
analyzea and then presented at DSARC Milestone 1.

At DSARC Milestone I11:

[ summarize projected requirements versus projected
Service assets 1in critical career fielus:

° identify new occupations which may 'e regaired:

V-,




dpation of

@

o provide a summary by fiscal year and oc
all formal training requirements for the progoseu
system, identifying numbers of personnel to be

trained and training cost;

e identify the contractor support ana Gepot work.oad
requirements in terms of manhours per end 1i1tem; danu

® identify the net change in totai force ialupower
associated with the proposed system ii terms Of

active forces, reserve forces, ang 0. Civliians

These DSARC Milestone Il estimates are tu ve refined by
DSARC Milestone III, and in addition, the fol.iowing analyses are

required:

[ ) identify shortfalls in meeting requirements by ‘
occupation; i
° assess the impact on system readincess of falliure h
to obtain required persconnel; 5
) identify new occupations not yet programmed 10to }
Service personnel and training systems: and
[ summarize plans for dttq{Q{pg and za{ng;nlnu the
required proficiency of operating and support
personnel . {

The intention of the IPS analyses 1s to allow Jdecision-

makers the opportunity to evaluate the 1mpact of new system
P Y

requirements on projected resources and force structures. i
From the perspective of manpower requlrements and costs, DSARS .
Milestone I is clearly an appropriate point to beglin anaiys.s !

T 1

and documentation of detailed manpower requirements ana costs.

The impending changes in the acqulsition process are 1n-
tended to shorten the cycle and reduce cousts. The inproved
DSARC review may streamline documentation as currently pre-
scribed for the IPS; however, the need to adaress the crucial i

manpower impacts will remain.
!




B. APPLICATION OF MCR METHODS

OASD (MRA&L) developed the "Hardware-Manpowe: Balance"
project in order to examine the relationship of hardware Jdesigt.,
acquisition decisions, and manpower constraints. ‘fhe Lools
developed by MCR during this project address twO cCriticai rle-
sources of weapon system acquisition: manpower and Jdollars.
Manpower for weapon systems must be acguired, traliiead dial sus-—

tained. Weapon system manpower costs are direCtiy Liicuaellea
by the type of manpower required by the systein. ‘r.s nhas bDeen
demonstrated by the high-cost/critical occupation Jdefianition

and the unit manpower cost methodology deveioped anu presented

in this report.

The definition and cost methodology deveiopea during thils
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 cun e ob-
tained by analyzing the detailed unit manpower regulrenents.
The high-cost/critical occupation definition allows for the
evaluation of occupation and pay grade reqgulrements 10 terns

of three primary characteristics:

°® system mission essentiality,
[ ) costs, and
) inventory status.

The unit manpower cost methodology periits thne cetailled
analysis of occupation- and pay grade-specific costs for wea-

pon systems in the context of the units 1in which they arve

deployed.
Benefits which would be derived from applylng the oocupa-
tion- and pay grade-specific definition ana methodolocy are

summarized below.

) Insights can be gained about potenti.l lakjpower
problems such as:

- excesslve requirements for hiahiy experienced |
senior personnel




- requirements for occupatlons whiCn are G.reasy
experiencing inventory shortages; and

- requirements in mid-level pay jrades whio: are
already experiencing inventory shOrta;es.

System occupations with extremely specila.lied Ura.i.-
ing requirements, and having limltes potentia., for
utilization on other systems, can e 1dentified and:
examined.

The requirement for occupations whloh roegae.re Lung
training periods or are very expensive .. aovelop,

can be evaluated.

The potential cost advantages of Cross-tralnlng per-
sonnel experienced on similar systels Can be erainllied.

The broader impacts of the relationship of systenm
design to occupation and pay grade reguirements, and
any alternative to these approaches can be anaiyzed.

CONCLUSIONE

The following conclusions have beern reacned basea on the

application of the high-cost/critical occupation Gerilniition and

the unit manpower cost methodology to actuai weapon system

data.

Based on the limited sample analyzea (once weapon sys-
tem for each Service), it 1s not possivle to deter-
mine if the kinds of relationships i1dentified 1in
these analyses are exceptions Or thie norm. Altnoagn
we suspect they are the norm. Bowever, app.ication
of the detinition and cost methcaology Lo & Lar.er
group of weapon systems would aiiow definitive con-
clusions to be made.

It 1is necessary to exwnlnre the details i weapon sys-
tem unit manpower requirements, since 1t 15 ooy
through this process that the Services and 5D oan
identify exactly where potential proulems exist
Evaluation of aggregated estimates mancs .18 Lmpron-
sible and, frequently, obscures the fact tia® o prob-
lem exists.

The utility of these tools 1s not only 1n the nambers
they produce, but also iIn the examira’icn 7 tne o=
tailed relationships among the variouus regud.icenoents
and cost drivers.

The analyses documented in this report arei.oate that
each of the three weapon systems ahalyase. oy Cexper .-
ence substantial personnel proubieis (1aVentory sac Cace,




readiness) due to the quantity and quality of nigh-
cost/critical personnel they require. The true ag-
nitude of these problems can only be determinoe: To.-
lowing an analysis of total Service projected assctis

and demands.

D.  RECOMMENDATIONS

i
pe

In Sections II and IV of this report, tne applicairlon o
the high-cost/critical occupation definition and uniit manpowers
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 and method-
clogy to the broader context of projected Service manpower re-

sources and force structures.

MCR recommends that the tools developed Jduring the project
be used by the ASD(MRA&L) to encourage the success of Service
efforts in achieving hardware manpower balance. Spec.fica:iy,
we recommend that OASD(MRA&L) develop an approach which can e
used to analyze weapon system manpower requirements as eariy as T
possible (DSARC I if strengths are available). The weapon sys-
tem manpower requilirements, analyzed in terms of the Jefinition
of high-cost/critical occupations, should be examined in light
of Service inventory projections and problen areas ldentified.
This analysis should examine first the unit mission persoaneil
and then be expanded to include requirements above mission unit
and below depot level. The use of this approach shouul.i achieve
the benefits detailed in Subsection VI.B above. The resalts of
analyses should be used to focus on alternative concepts tor
system manning. If the manning requirements cannct e Chamngen
(e.g., the occupation is mission essential), then a ruinpower

acquisition strategy must be developed to ensure the aval.oati.-

ity of the required personnel. The approach wii: support aba, -
yses leading to decisions on manpower COStS, Ldladwale . olijxwe:
trade-offs or alternative manning coOncepts aiid Dabijowe T acd s, -

tion strategies.
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INDIVIDUAL ORGANIZATION  ADDRESS PLON 1
i
: OSD ;
MAJ Thomas May PA&E (CA) PNT 20278 697-45. .
ARMY
MAJ Charles Calloway DAPE-MPR PNT 2B729 695-1463
Mr. Wayne Knox DACA-CAW PNT 2B685 ©697-5568
MAJ W.J. Marm DAPE-MPR PNT 2B725 695-7485 »
Mr. John Sincavage DACA-CAC PNT 2A680 695-6716 1
LTC K.R. Stuhlmuller DAMO-RQR PNT 2B543 697-5442 4
LTC Lanny Walker MILPERCEN HOFF I: 232 325-9770
LTC K.M. Woodbury DAPE-MPE PNT 2B745 ©95-4615
NAVY
LCDR Richard DeJaegher O0OP-112D AA 1841 694-4974
LCDR Roger Hope OoP-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 ©94-2035
LCDR J.J. Richardson OP-135D AA 2825 694-5445
AIR FORCE
MAJ Richard Ely AF/MP PNT 5C469 695-4513
MAJ David Gallagher AF/RDQB PNT 5D327 ©94-381¢
Ms. Arlene Gribben AF/MPPPN PNT 4lLilol 695-4000
CMS A.J. Kelly HQS TAC AV 432-2423
MAJ Jack Leonhardt AF/MPPPN PNT 4ble6l 697-6649
LTC Robert Owens AF/ACM PNT 4D212 697-0722
Mr. John Reece AF/MPPPN PNT 4E161 695-3424 {
MAJ Donald Sutton AF/ACM PNT 4D212 ©Y7-u79i
f
1
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0osDh

Office of the Secretary of Defense, Comptro..er, "Average Jost
of Military and Civilian Manpower in the Ueparurent oI
Defense," August 1980.

Army
Department of the Army, "Average Maintenance Laiool malés 100
Tactical and Combat Vehicles," TARCUM Repor= NO. lwu-2-79,

February 1979.

Department of the Army, Military Personnei. Center, "JCSPLk 411
Report," November 1980.

Department of the Army, "Materilel Systems Regulrements ana
Specifications,” 10 October 1980.

Department of the Army, "Military Occupationa. Classification

Structure Development and Implementation,” AK 6.11-1, 27 Aprii
1976.
Department of the Army, "Message 261830Z, Subject: Army
Selected Reenlistment Bonus List," September 1980.
Department of the Army, Military Personnel Center, "COPU 45
Grade Snapshot; extracts for XM-1 MOSs," current upcate as 4

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 Tacticai rPerson-—
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 Guide for
Army Materiel Systems," DA PAM 11-4, 1 Aapril 1976.
Department of the Army, "Organization and Equipment Authori-

zation Tables," Manpower Authorization Criteria, AR 570-2,
22 July 19609.

Navy

Administrative Sciences Corporation, "Naval Aircraft Operating
and Support Costs - Estimating Model FY77 Revision," Pevruary
1979.

Chief of Naval Operations, OP-90, "Navy Program Factors Manual,” |
OPNAV 90P-02C, 31 October 1979.




Navy (cont'd)

Chief of Naval Operations, OP-136D, OPNAV INSTRUCTION
“Career Reenlistment Objectives (CREQ)," OPNAVINST 1

undated.

— =

Chief of Naval Operations, OP-136Dl, "Selective Reenlistument
Bonus (SRB) Program,'" November 1980.

Chief of Naval Operations, OPNAV NOTICE 1133, "Enlisted
Retention Objectives," Ser 136/694984, undated.

Department of the Navy, "Navy Military Personnel Statistics,
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 05L1C22, 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) FY198l1, Approved Zone A Skills (effective 1 October
1280)," 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.

O
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APPENDIX C

DEFINITIONS OF SERVICE
MANPOWER COST ELEMENTS

o ———————




DEFINITIONS OF ARMY MANDPUOWER

A. Custol

3.011 Military Crew pay

Includes basic pay, BAUL, BAS, tocater Lul, Gl
pay; excludes P&A for operators u! OULLETL «gadlii..i 2. Ui PR
unit such as trucks and switchboarcs. Hop.iovs Sveiad ¢oalilio. -
basic P&A per crewman and average anidad Lohedilur Janl ol CJiuas
man. PFor the XM-1 nc special pay was rocooi.ivea LIS Ue Lt
bonuses are not included in calcuiating ti.s cust S
{Selected Reenlistement Bonuses) are a.se ol 1nliaded.

3.012 Military Maintenance Par and H. . owalo el

The same inclusions/exclusions are

APpLlel g

above for the crew. The same average LuCturls aiv wuuu CXIeD
as they apply specifically to maintenance norsciia

3.ul3 Military Indirect Pay and Gcaovwaia ol

Same inclusions/exclusions asg ur Crow. il
arc charged in the ratlio 0oL dlreCt Lersoinid. TR Y
to all direct personnel for aii systems 1o Ul I

3.014 Permanent Change <! Stat.

Includes PCS travel pald to anu frol olorse [
and within CONUS from MPA appropriatiosn -- S Cloai e
able personnel in the force; cxcliuces costs o o . Gl -
cated to other systems 1in thie force stractare

1.031 Depot Ma! S Y SN

Includes mii ..y SIVIilan Latiog oo
component overhauls and repairs —— Gileot o e e FYE
costs; excludes materiel uand ‘ransportatiod. LU Do
labor costs per overhaul 1s applicd wiilclh 1o basod Lo ate
iabor rates.,

1.ubl Personinica hepaacoenoit

Inciudes MbA, ONMA, ana ovher [ SRR S I .
MOS training Costs, dUCeSSLon COSLS, Sejealat oo S ,




enlistment/reenlistment bLONUSES, CUSL L1 Ioliaain ct b faeai.=
tenance and medical support personnel, RUUC anad SMA Lt
Applies an average annual replacement Coust per Dl Dol

the total crew/maintenance/indirect miiltary polsiioe. for

tank times an annual attrition rate.

3.062 Transients, Patients, /risounors

Includes TPP cOsts for Crew, mui...elialee, Gioa .. .2-—
rect personnel dedicated to the tank; exclLoldr flaalioo: oo-

sonnel within a tracked venhicle battalicun e 2G5 Lol tenlo.co
personnel for common support eqguipment. hie AVPCL Tiioaoter

1s applied to cost of crew, maintenance, anu LnliTCll e

3.063 Quarters, Mainternance and Jtilitles

Includes cost for personnel 1living i COVEYInEnT-LwWneu
guarters or annual OMA cost of installation oseraticns i sup-
port of force units; excludes fixed instaliation Cosis. AupLics

average annual QMU cost per man for Eurcpe and CUANS Lo Tolaa

number of dedicated personnel per weapon.

o

3.064 Medical Support

Includes OMA variable cost for mecicai,duvnta. [Gr i
force unit (battalion); excludes cadets, rctirecs, ¢GaiCas
overhead, non-recurring Army medical Ccosts. App .08 Gveaoco

annual per capilta theater cost f{actor.

3.065 Other Indircct

Includes cost of Project Managcment UIfice, roauact
Ilmprovement Office; theater costs for opcrution Uf schoo.s o
dependents; special transportation costs and Clsta Ll e
supplies to force units which exist solely bLecausce o thoe wuo-
tem belng costed, per caplta costs o supbiy sysien, Arsy s

ministration, Army personnel sanagement, 1iGLVicaa. Woaptonh

(training) qgualification, and recurring it OPCIai coia, i
recurring other procurements. Lxcludes non-1i o000 Costa.

An annual theater cost factor 1s usea.




ﬁ——'——

B. DEFINITIONS OF NAVY MANPOWLR Cuo.

1. Definitions of tho NARM mul oo o L0
as follows:
[ Direct Operating Manoowcer:
- Officers Active Al.uwai. ¢ — .o o0 a0 Lol
of officers ver Gircrall Lo il
- Enlisted Act.ve ALIGw.. - . o S .
O enlisted porsonic. . Lol l L .oE L e
- NARM Officer ray
lte standard Loy Yalos .. .0l Lo,

- NARM Enlistod Pavy Foacli: = 5l o0 iaooraied oo
POS1te Stuandard ay Ualoo Doar i iBltw DBl L.

FArC R AN O O O .

- Officer MPN Woeilgnt Fuctor — Tiho Daolor wsoa o
percentage the avoragd ay o) il Gowl. asSoud
actual past MIPN oX,onQitdios ol ol DLo0rs wita-
1n €ach program ciement.

- Enlisted MPN Welght Pactor - Ui a0 ior wsed T
percentage the averaud Lany Gl OV Sowil dsed ol
actual past MPL oXLoendituios Dol a8 tod e -
sonnel Witnln cach proglain wacauinl .

|
i

Annual Alr TAD - Lo Tolal Uravo. aiad atan

[ CXPUNSeS O al. syuidroenl feosone e
AN Alrcralt it a particu..in Sor. Tl

temporary additional Quiy.
° Indircect Operating Manpower:
- vase Operdtilons O 5 iCers ol Do isiany - 7o

total number O OFL1CUrs GG ChLad8STod [ T8 L .
to operate and maintain bLases.,

- ReCrulting and DXalinaie AT IV IiTaos, ol loe. s
and Enlisted - toe totar aoidas Duloey o0 -
cers and cnlilistoed who Serve 100 LosSIU1GRS Dot
to either rocruilting Or CeXaminiieg osect L
Navy oenlisted entrants who w.o oo poirate oo -
ticular typce ot shi; or airoial.

- Health Actlivitics, U5 i0ers cond o ostoa = 5 ik
number Of Ofiicer anG iy el Sanalica. B
members allocated oy coach Lo N S ‘
type. Includes the Lrogroo. oo s ag e d
"Care 1n Defense Paciittoes” w70t seas F
Activitices."

- Transients, Ofiicer and oo ot = n
total man-yoars that orsonie o o ann. oo s




starif or suw S
crafc o o oLartiouLar Lo o

‘ one sStatlidn Tu ol . S o -
Clude the fol.uwing:

[ Y ) ACCUSS10n LoVes

PP ———

' 1) Separativi .oves

b e mm

[ 1) Training a.oves
i [ 1) Oueratina. Luves
oe ROCTULIOHiu. LOvVes

i o OrGullded ool moveo

DlNng, LIIICOrS Ondd nio. ool & Ll Dol

[

a

|
3
[m T

L
) Of MAN=YCArs soeit L0 Loe.if 50 advii s »
\f later soerve s G & T i 3
! ing from the Navy Guris AESTTON Cnis Tac-
| tor also 1nc.ucoes © L osterl: - ¢
‘ vide thelr tralning LTS ST Traanine |
: are 1nvolved s Gl v
1
k o0 Roeadliness Draninlng = o0 aiioi .. Giaiianu

VEY10d WRCIC LOrSOno . o caal L0 Loe NV

are Glven SHort Selresnvi VS P -
larize thoen witn o G Tl el U

reassigned Lo O wl e s e

o0 RECrULU Trianing — U el ol wloie .. o=
listed receive thoar a0 ©raiaanT L
poot camu.

(1) Officer Candiaite SCiv s — LU lao 1iaane
ing to potentia. Nava. ... B WAl G
not Naval Acacery & HLa000 Graaaitos,

colleqgo—iloverl LnsStrinot. 0 T Ll Llu s
advance mliltary oL

o® General Sxil. Voo m 0 LUl oo e Ll
nical traing:
listed 1

i
|

' 1) Professional Mu.. i Gac il = eoi s J
i
1
1

data procoss G , Gia ]
power. |
]
) i
oo Other Proio T ANNTIS
COI.I(,‘KJ&‘“:_‘;‘.'!' N SO R |‘
ProfesSS1unit. i il e Cidet.

Y] EAUCHTION anvd 0 bl e o = v s .
all teopoes o0 Do o 0 Lo PPN '
and onlisted cpthe s U e
In SOrvice ancialta N P O !
NAvy 10 v cil o R R
cludes thosc foorse o
shijp and suisidy 0 o e i
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mAlntenance GOl aouin e oL oo |
and 1ts InsUa. .o 5757 G e e
INCLUGES TRC SULGiTln 0t ane o a2 o e
TAD TC Thne AZICIGIT oo oo s ML
Jegariient.
Instasiativs supooli:
:

TG Support Ll O S

ana repair
taining ailrcral LrvTa e . : oo
pOort eqguivment. WOl oL oh WL e Lo ans

aucea 1nto the 1LI0r BT c s e LTS Wred

I3
Depot Suppiy vl L - L [T S
manpower Gnd SGalella T el oL, AL T,
nackage, GOanG CoLLsL . C e, o res

to sustain O . ~ oLl
duced 1Into The Suwlay o sonlo Gl Cws el Jens Guo

CXPENGEG TOU WGHaIU, =loi . oy T 0 0 0, LA e
and crate DOTH Lins Loaice Lot R

common Supply Zielin wWiiid D ARt
tem personncei.

Technical Sauic - Lliee - e
of Programs (Gsuldi.n g v UU 0L, o

SUPPOYL AlYCrait Opuroii L ss. 4 e lloo. L ist
these prograns is GivVel, ... w:

- CONntriaClor Ll uelo e Lo sy L
e
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e Personnel Support und ool

17. Individual Truinlo s = Ll e Lo
personnel it traLiiined wWiio W... L

sonnel, the UTralnin: S0 o 7 e,

Crult tralning .o i ..o

nNavigator Traliiii.!, o Wo .. o Lo L

MAINLENANCE OF TLai. i 0 e i e i
[N

Fleet Aviatic

Detacnmenos R EOR A L N .
tenance VIrui .. L0l all i R

element QUES O LT dal 0 s

Lralning, Wil 15 CUSLUG e w50 seee sa ot

18. Health Carc - Lhoalth Jarfo o0 i o
personnel and Mabtoerlha.n Sicaod T
cal support TG 4iLrCrall owli T il i

Dase Personne. Whu LIrOVaad LIYe0U S.alLLrT Lo LLo

aircrafrt.

19. Personnel SuppLont R
of two parts. ]

COSES 1NCLUCRT TG 7.0 o e 200 Tl e

(PCS) 0f squadrun waiv. w6 owor0 L0
eilther indiviauzl . or so o L Lo

second poOrTtion 18 e LSt L e loaut Ll

amining acvivit.cs, ... .o ol i

nel, anc the Cosu il oo 0.

C. DEFINITIONS O AIR IURCL MAhioaino Coo.

The definitions Of the Tanpowdr COsL Caiuliol o
vided below. These are simil.ur (¢ LRoOsC 10 ©0C a0
velopment guide for alrcralit Operating dla. Suloo!
when alrcraft/aircrew 1s STAatCu UHC LD wohon v oo an s

sile unit operators.

® Unit Mission Personiic. — JGi. ot L oL

tors, maintenance, ani GuG: il ool
Alr Force uses an aver.aoC Justooo: L
enlisted pay and al U :

allowancos
clude most Military
costs.
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- Maintenance — Une bl Gl e .
nel perIioriing Organllatiooo.. R
medlate malntenance, O wiilco o ooy :
ordnance Or mu.itivns.  Lows e .. o
maintenance.

¢

- Other Unit irersonie..

ee Unit stary - 2The L e ey :
werscnnel Ll NSRR
COLIGn F T AN .
contro . i, -
saiety B B ;e -
acmini

ee Securitvy - The nav & a G - !
tem SeCurity LOIsOnia ., - . o i :
forces and rOLETCU Gunm b el iy el e T )
nel. Duties pDerioriCd L.l ... iU Juls
trol, los 9 : SV DR R

QG

and secu

oo Remaining Unit Crs .
lowances for otner
ceployea units. It 100.4GCn . o0 Tioal -
unilt (SQuUaGron; LCuUlsTid, .. e,
and SpPeCial WMiISSi0n Do liuaii. T
deve.ioping and 1
reconnalilsance unius. .

elements consist ©I TROSC DErSUnie. Lol waedu .l
assigned to the unit, put OOYCCLLTCH LT 1RO Wl
to perform its missilon in peaceLiiaG.  oUaolLn Ll
people are assigred to tne
installation and would nOT LE Yoo W ilco L0 Lo
were moved elsewherc. Tnc AL CFUICe woon T L
average cost factors 4s usCd Lol et M. ce o m
sonnel costs. Th¢ nURLEr O S U Lo e L
calculated as a pPercentaGe 7 il il o a i L
The factors range from 15 w0 Lo el e al—
power dependlng on the cormand. B SNt

for the Tactical ALlr COMNAEns 19 wliwid.ooaio.)
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Chlarged to TIsSsidl ©aUhCi Lo, Dwls eee en e,
finance, Or QLOersonne . Ll ol L den e
commander unG Operations sSita. . Ll can oL

- Real Property Maintenunloo
PEersonne. assigned Lo Lol k.l
ation OI real prowerty LaCl.lueuws ala. oo
management and enyinevrii. SuDDurl WO ..

services

- MEULICaL = LG SOSUT UL Dwdada. o L e L
TO SupLOrtl TIC WiALlT 4T 22Ul JCalCialie Lol aca

ellancous ur)(,r\quu e Mmoo R O
aneous unlt and 2ersounnc. CLsts Lot

by other cost c.ements. Thuese Costs are
funaed under the O&M appropriatich Incioceu
are tne costs forxr TDY trave., uti.

chased services, LiSCEIlan€uus 84 .i€5 and
eguipment. A.LSC 1nciugGed 18 TAC Cost O Taa-
ceilaneous medicCal SUpply SuppoYt Ior .. Durs
sonnel.
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Command (ATC). AYC, in SOOI AnGl AU, Wil L.
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