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mtlitary readiness. The Defense Science Board has recommended that cost-

effectiveness evaluations of military training be performed to optimize
the use of available training resources and to support investments in new
training programs, equipment and technologies. The Board found that data
needed to develop and evaluate training programs are inadequate; this

‘perpetuates the weak position of training in competing for funds, and in

demonstrating its value. Our review of the cost analyses in well over
100 studies of defense training was consistent with the Board's finding.

This cost element structure was developed with reference to a num-
ber of authoritative and widely-used cost guides issued by and for the
training and weapon systems communities of the Services and offices of the
Secretary of Defense. It also incorporates many recommendations of re-
viewers involved in related functions and activities.

The general use of a comprehensive cost-element structure such as
this would offer several advantages for evaluating the costs of institu-
tional training programs, courses, and devices.

1. Used as a guide to estimate costs, it would ensure that all
costs incurred during the 1ife cycle (or period of interest)
of a training program, course, or device would be accounted for.
Gaps in essential data may be identified in this way.

2. It would permit making comparisons among training options that
are reliable and that can be used with confidence.

3. The level of detail should be adequate to:

a. Identify the cost elements that account for the major costs,
thus focusing attention on areas for significant cost re-
duction or for trade-off analyses between high-cost items
and training effectiveness.

b. Enable individuals with specific responsibilities that
interact with training (e.g., budgeteers, manpower planners,
procurement specialists) to focus on specific elements of
primary interest to them and to evaluate the implications
of those resources in a total-program context.

c. Assist in identifying significant variables for use in the
development of cost-estimating relationships applicable to
training programs.

4, It should enhance communication and understanding among people
concerned with various aspects of weapon system programs ui
subjects of mutual concern.
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FOREWORD

This paper 1is an attempt to identify and structure a list
of cost elements that captures all costs needed to conduct
life-cycle cost-effectiveness analyses of alternative military
training programs, courses, and devices for the institutional
training of U.S. personnel, regardless of the conditions or
assumptions imposed by the particular application or problem
of interest. A cost element structure (CES) designed for this
objective may not apply (without some modification) to: (a) the
training of foreign military students; (b) field training detach-
ments and on-the-job training in operational commands; (c¢) train-
ing exercises in and/or by operational commands; (d) residencies,
fellowship programs, and non-resident and correspondence courses;
and (e) the determination of total budget requirements for the
training systems, courses, or devices of 1lnterest.

The main need for such a definitive CES relevant to mili-
tary training 1s to enable consistent and credible evaluatlons
of the cost-effectiveness of alternative training programs.

An earlier draft of this paper was distributed widely
throughout the defense training community and headquarters of
the military departments to solicit suggestions for making the
proposed CES more comprehensible and sultable for use by indi-
viduals concerned with military training throughout the Depart-
ment of Defense.

Thoughtful and constructive critiques were recelved from
over 30 individuals in the three military departments and
several companles. Many of their recommendations are reflected
in this paper.
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The most significant comments can be grouped in seven
categories regarding the development of a common CES for use

B |
0

» iIn cost-effectiveness (C-E) analyses. These categories are

L i1dentified and discussed briefly in the following paragraphs.
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1. The need for a standardized, comprehensive CES appli- =

73

cable to training programs, courses, and devices.
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Well over half of the reviewers acknowledged a long-standing
need for a standardized CES for use by the military training com-
munity to improve relevance, completeness, and comparability of »
costs among alternatives; to provide a common basis for cost data
generation and collection; and to improve communication among the
various organizations concerned with training.

2. Adaptabillity of a weapon-system-based CES to training

programs, courses, and devices,

The CES proposed in the draft version of thls paper was
based on the time-honored weapon system CES. About one-third
of the respondents questioned the practicality of baslng a
training CES upon the generally acce .ed weapon system CES.
Aideé by comments and documents fu:«r ="ed by the respondents,
the CES in this paper incorporates substantlal modifications
to accommodate functions, activities, and resources that are

[ §)

typical of military training.

3. The (a) availability of relevant cost data, and
(b) impact of a new CES on existing accounting systems. >

. About one-third of those who reviewed the draft paper
expressed concern about one or both of these subjects. Obvi-

ously, the two are interrelated.

o

The requirement for a general method for estimating
- the cost-effectiveness of alternative training modes led
“ﬁ to the formulation of a comprehensive cost element struc-
1 ture that, when refined, should be usable throughout the o
training community. The use of a common CES need not

.
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require changes 1n existing accounting systems. It 1is recog-
nized that differences 1n accounting systems, nomenclature of
cost elements, and data requirements and data collection pro-
cedures among (and within) the Services preclude precise and
complete correspondence between financial data and cost elements
for all C-E analyses among all Services. If, however, there

is to be comparability among C-E analyses of alternative courses
of action and, 1f credibility in the analyses that support
requests for implementation 1s to be reasonably assured, refer-
ence to a standard CES 1s advantageous. A standard CES, how-
ever, no matter how comprehensive, 1is not a surrogate for good
Jjudgment 1in C-E analyses. To make certain that all pertinent
costs are included in C-E analyses, it would be appropriate for
C-E analysts to specify those elements of the standard CES that
may be omitted as 1rrelevant, and pertinent elements that are
impliclt in elements that may be titled differently to maintain
consistency with Service-peculiar cost accounting systems.

4. The degree of emphasis by upper management.

A number of revilewers attributed shortcomings in C-E
analyses of tralning more to insufficient top-management
emphasis than to a lack of appropriate C-E methodology. It
may be expected that Implementation of the recommendations made
by the Defense Scilence Board in their recent Summer Study,
Training and Training Technology (November 1982), will provide
added impetus to the development of more rigorous C-E analyses
of alternative training methods and a repository for data on
the costs and effectiveness of various types of military train-
ing.

5. References to Interservice Training Review Organiliza-

tion (ITRO) cost analysis procedures and model.

A number of revlewers referred to exlisting and proposed
ITRO documents as guldance for the development of a standard-
ized CES. At the same time, they acknowledged that since ITRO's

v
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3% principal goal 1s the realization of cost savings that may

i result from collocation or consolidation of training courses d
o among the Services, ITRO's cost analysis methodology is not

Ef adequate for cost-effectiveness analyses based upon life-cycle

E; costs. ITRO's approach omits the R&D and many of the Initial

'I Investment costs that are contained in the comprehensive life- 4

cycle cost structure that is the subject of this paper. The
. Operating and Support cost category of this CES, however, is

% based, in large part, on ITRO's proposed "Services Standard

Course Cost Procedures Handbook." - <
E? 6. The relationship between cost elements and the appro-
Y

A
P4

priations by which the elements would be funded.

R SRR

A few reviewers felt that information relating the cost o
elements to budget appropriations would enhance communication
éi among cost analysts, budgeteers, training managers, and other
@j decision makers. An attempt to develop cost element-to-
ii appropriation relationships (often called a "cross-walk") is . q
o~ the subject of Appendix B.
R 7. The need for other cost elements, definitions, and
&; clarification of terms used.
'y Many recommendations of this nature were adopted for this 1
Eg paper. '"Deprecilation," although considered in some Service
t? procedures for cost analysis of military training, is not
;& included in this proposed CES. Depreciatlion may be appropriate
.i as an element of economic analysis, but 1t serves no purpose 9

in a C-E analysis that compares the annual, future expenditures

> «
‘l“!‘l a
(NI

which would be incurred for alternative methods of achieving

" o
C.‘l‘

a training objective.
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SUMMARY

A. PURPOSE

This paper identifies, structures, and defines a 1list of
cost elements that is intended to describe fully the life-cycle
cost of any formal program, course, or device for individual
training of DoD personnel, regardless of the conditions or
assumptions imposed by the particular application or problem
of interest.'!

The principal need for such a definitive cost element
structure (CES) relevant to military training is to enable con-
sistent and credible evaluations of the cost-effectiveness of
alternative methods of training.

B. BACKGROUND

Training 1s a necessary and expensive activity needed to
maintain military readiness. In fiscal year 1984, for example,
individual training at Service schools was estimated to cost
$13.4 billion and to account for about 20 percent of all man-
power allocated to the Services.

The Defense Science Board, in 1976 and again in 1982,
recommended that cost-effectiveness evaluations of military
training be performed to optimize the use of available training

1This study was performed for the Office of the Deputy .Under Secretary of
Defense for Research and Engineering (Research and Advanced Technology)
under the technical cognizance of the Military Assistant for Training and
Personnel Technology, and for the Office of the Assistant Secretary of
Defense (Manpower, Reserve Affairs and Logistics) under the technical cog-
nizance of the Director, Training and Education. The technical officers
were Captain Paul R. Chatelier (USN) and Michael Kendall, respectively.
Gary Boycan 1s the current technical officer at MRA&L.
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resources and to defend investments in new training equipment
and technologies. The Board found that data needed to develop
and evaluate training programs are inadequate; this perpetuates
the weak position of training in competing for funds, and in
demonstrating 1ts value.

/
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3 X

Our review of the cost analyses in well over 100 studies
of defense training was consistent with the Board's finding.
We observed that cost data are often fragmentary, are too
highly aggregated, and are not always comparable. Furthermore,
we found that the use of formal cost models is not documented

-(l’-""""'
vt te )

N3

o in most studies on the cost-effectiveness of defense training;
& yet, a formal cost model is essential to credible cost-

o~

"~

effectiveness analysis.

Py

In general, 1t appears that no standardized methodology
for analysis of training costs has been developed, nor have
cost data been acquired in accordance with a common set of
definitions. ’

C. THE COST ELEMENT STRUCTURE

A necessary early step in the formulation of any cost-
effectiveness model is the identification and logical organiza-
tion of the functional elements of cost that constitute 1life-
cycle cost so that alternatives can be compared equitably.

This paper 1s intended to provide such a structured list of
cost elements.

TR

This CES, and the cost-effectiveness model(s) of which it
would become a part, would be used by acquisition and manpower

e

planners, and developers of weapon and support systems to esti-

e,

mate the cost-effectiveness of alternative ways to train opera-
4 tional and maintenance personnel. With its intended use 1i: mind:
{: Iy This CES; and thé assoclated definitionis, were devel-
i oped with reference to a number of authoritative and widely-used
; cost guildes issued by and for the training and weapon system
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] communities of the Services and offices of the Secretary of

o Defense. 1Its use as a gulde in the conduct of cost analyses
should have minimum impact on existing financial structures
and cost-accounting procedures.

2. It should be sufficiently comprehensive and detailed
to:

a. Capture all elements of the life-cycle cost of
any training program, course, or device, regardless of 1its
l. size, complexity, or cost.

b. Permit identification of cost elements that are
the major contributors to total cost.

c. Enable individuals with singular interests (e.g.,
manpower planners, training and procurement specialists) to
identify resources of particular interest to them, and to
evaluate the implications of those resources in a total-program
context.

E : 3. The cost elements are function-, activity-, and

: resource-oriented to permit their integration with work-breakdown
i structures (WB3) that are unique to various training programs,

l. courses, and devices.

4., An earlier draft of this paper was distributed widely
throughout the defense training community and headquarters of
the military departments to solicit suggestions for improving

| @ its comprehensibility and suitability. Many of their recom-
mendations are reflected in this paper.

D. ADVANTAGES OF THE COST ELEMENT STRUCTURE

- The general use of a comprehensive cost element structure
for military training, such as the one proposed in this paper,
would offer several advantages for evaluating the costs of
training programs, courses, and devices.
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1. Used as a gulde to estimate costs, it would ensure

« w e .

that all costs incurred during the 1life cycle (or period of y
; interest) of a training program, course, or device would be
g accounted for. Gaps 1in essential data may be identified in
B this.way. ®
¥ 2. It would permit making comparisons among training
é options that are reliable and that can be used with confidence.
4
o 3. The level of detail should be adequate to identify
. the cost element(s) that account for the major costs of a train- ®
; ing program, course, or device. TIdentification of major costs,
f i.e., "cost drivers," would permit one to focus attention on

areas for significant cost reduction or for trade-off analyses
between high-cost items and effectiveness. It should also ®
assist in identifying significant variables for use in the

R ‘ RO

development of cost-estimating relationships.

3. 4. This CES is a synthesis of cost analysis guidance of .
! the weapon-system and training communities of the Services and

RS

- offices of the Secretary of Defense. As such, its general use

} should enhance communication and understanding among people

~

ﬁ concerned with various aspects of training (e.g., procurement, ®
X manpower, providing the training) and those involved with other

2 aspects of weapon system programs on subjects of mutual con-

- cern (e.g., cost estimates, trade-offs between cost and effec-

a

- tiveness of alternative training programs, and the allocation =
! of resources among mission areas, systems, and programs).
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I. INTRODUCTION

A. PURPOSE

The purpose of this paper is to identify and structure a
) list of cost elements that will describe fully the life-cycle
| cost of any formal program or course, or device for individual
training of U.S. personnel, regardless of the conditions or
assumptions imposed by the particular application or problem
) of interest. The focus on formal, individual training (also
referred to as institutional training) omits consideration of
tralning in operational mission units, field training detach-
ments, on-the-job training, residencies (including the Service
) ‘academies), fellowship programs, and non-resident and corre-
spondence programs. ' ‘

The main need for such a definitive cost element structure
(CES) is to enable consistent and credible evaluations of the
) costs of alternative means to satisfy a specific training
requirement. ’

This paper 1s part of an effort to satisfy a recognized
need for a general method that can be used by acquisition and
manpower planners, and developers of weapon and support sys-
tems in and for the military Services, to estimate the cost-
effectiveness of alternatlve ways to train operational and
maintenance personnel. The general use of such a method should
assist policymakers and declisionmakers at various levels in
the Services and the Office of the Secretary of Defeuse (0SD)
to make more credible judgments concerning the efficient allo-
cation of resources available for military training.
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| Since this 1s an early effort, it 1s anticipated that this

I cost element structure will be modified and improved on the ®
: basls of experlence with its use.

8. BACKGROUND

! Training 1s a necessary and expensive activity needed to

i maintain military readiness. 1In fiscal year 1984, for example,
individual training at Service schools was estimated to cost

! $13.4 billion and to account for about 20 percent of all man-

years allocated to the Services [Office of the Assistant Secre-

tary of Defense (Manpower, Reserve Affairs and Logistics, 1983)].

. Both the cost and effectiveness of formal, individual military

: training are examined by the Congress, the 0SD, and the individ-
ual Services (e.g., Defense Science Board 1982, Orlansky and

: String 1979 and 1981, String and Orlansky 1977). Attention has

been directed towards the cost and effectiveness of flight

. simulators, computer-based instruction, unit training, and field

exercises.

Our review of the cost analyses in well over 100 studies
of training in the last six years reveals some fundamental
deficliencies that limit meaningful cost-ef'fectiveness compari- Pu
sons among alternatives:

1. The use of formal cost models is not documented in
most studies on the cost-effectiveness of military
training systems; yet a formal cost model 1s essen- ®
tial to credible cost-effectiveness analysis. With-
out explicit identification of all relevant costs
and assumptions, one cannot be certain that alterna-
tives are compared in a consistent manner. L

1See complete references at the end of this paper.
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2. Available cost data are fragmentary, are too highly

aggregatea, and are not always comparable. Reasons
for these shortcomings include the following:

a. The apparent lack of reliance on formal cost models
that include standardized definitions of cost

elements.!

b. The acquisition costs of many training programs
(e.g., computer-based instruction) fall below
the threshold of "major" programs for which con-
tractors are required to use prescribed formats
in periodic cost reports.

¢. Training equipment is often procured via firm
fixed-price (FFP) and fixed-price incentive-fee
(FPIF) contracts. Such contracts provide the
Services little leverage in the specification of
cost detail. Even when cost-plus-fixed-fee (CPFF)
contracts have been employed, the Services' project
offices have not always required contractors to
furnish cost data in standardized formats.

In general, it appears that no standardized methodology
for analysis of training costs has been developed, nor have
cost data been acquired in accordance with a common set of
definitions.

Definitions of cost elements are not given in the majority of studies of
military training costs reviewed to date.

3
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II. COST ELEMENT STRUCTURE
A.  APPROACH ;::i‘-_':J
A necessary early step 1n the formulation of any cost- ;3§

effectiveness model 1s the dellneation and logical organiza-
tion of the functlonal elements of cost that constitute life-
cycle cost so that alternatives can be compared equitably.
Thils paper 1s intended to provide such a structured list of
cost elements.

Several criteria and ground rules were adopted to guilde
development of the cost element structure (CES) in this paper.

Vs Scope of the CES

This CES should be sufficiently comprehensive to capture
all elements of the life-cycle cost of any institutional train-
ing program, course, or device (p/c/d), regardless of 1its size,
complexity, or cost. The level of detailil should be adequate
to identify the cost elements that are the major contributors
(1.e., the "cost drivers") to the total cost of a p/c/d.

G Principal Use

This CES, and the cost-effectiveness model(s) of which E g
it would become a part, would be used principally in planning 1<%

for alternative, new training p/c/d's, and in evaluations of E!}

substantial modifications to existing p/c/d's. oy




3. Definition of "Cost"

In choosing among alternative programs, courses, or devices
designed to satisfy a particular training requirement, decision-
makers will be concerned with the future expenditures of DoD
resources to acqulre and/or operate each alternative. 1In this
context, "cost" is defined as future expenditures of DoD
resources occasioned by the design, development, implementation,
and/or operation of a training p/c/4.

4. Consideration of Service Financial/Cost Accounting Procedures

The Services use various procedures to estimate training
costs. A priloril, the methods in use are compatible with their
financial and cost accounting procedures. While those methods
may be adequate for the Services' internal use, they comprise
cost elements that are not always understood or accepted through-
out the defense training community, and at the DoD level where
final decisions are made on allocations of limited resources.
among the Services, mission areas, systems, and activities. One
criterion observed in the development of this CES was that its
adoption should not necessitate changes 1n existing financial
and accounting systems. Accordlngly, 1t was formulated with
reference to a number of DoD and Service cost/economic analysis
guldes and procedures.

53 Consideration of Work Breakdown Structures

A defense system or item of major equipment 1is described
by its discrete segments (i.e., components or subsystems) to
facilitate management planning and control of the R&D and pro-
duction phases of 1its life cycle. The procedure 1s formalized
as a work breakdown structure (WBS) that is tailored to the
particular system or equipment of interest (Department of
Defense, MIL-STD-881, 1968). This practice usually is applied
to training p/c/d's of substantial size and complexity (e.g., a

6
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trainer aircraft, a weapon system simulator). The CES developed
in this paper is intended to apply to any institutional train-
ing p/c/d, regardless of its type, size, complexity, or materiel
content. It 1is impractical, therefore, to anticipate WBSs suit-
able to all p/c/d's; hence, the cost elements in this CES are
function-, activity-, and resource-oriented. It is left to
those concerned with analysis of individual p/c/d's to select
pertinent cost elements from thils structure and to integrate
them into the p/c/d WBSs.

B. A PROPOSED COST ELEMENT STRUCTURE APPLICABLE TO TRAINING

The comprehensive cost element structure presented in
Table 1 was constructed so that relevant elements can be selected
to describe fully the life-cycle cost (or portion thereof) of
any training program, course, or device, regardless of the con-
straints, assumptions, or other conditions imposed by the partic-
ular application or problem presented. It 1s expected that
suggestions for Improvement would result from experience with
its use.‘?

TP

The cost elements are grouped by cost category. Cost

v,
o
JUE

S

elements in the Research and Development and Initial Investment

categories are based on those that have been used throughout
the Department of Defense for many years to detail the acquisi-
tion costs of weapon systems. They have been modified, however,
to accommodate functions, activities, and resources that are

1

typical of military training. Training course cost guidance

i

.";;- E ‘Il % ‘5‘

developed by the Interservice Training Review Organization

AR
SO

.

(ITRO) was instrumental in the generation of the Operating

ab and Support category. Some training p/c/d's are unique to

F; specific weapon systems. Other training course materials and

5 equipment are developed for general types of training at schools.
LN

§3 1pn earlier draft of this paper was reviewed by about 30 members of the

qu defense training community and headquarters of the military departments.

-

Many of their comments and recommendations are reflected in this paper.
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Table 1. A COMPREHENSIVE COST ELEMENT STRUCTURE FOR MILITARY
TRAINING PROGRAMS, COURSES, AND DEVICES L

A. RESEARCH AND DEVELOPMENT

1. Design |
a. Pay and Allowances
(1) Military
(2) Civilian
o]
‘ﬁi b. Other Government Personnel Costs
o (1) Military
P (2) Civilian
=
pge c. Other
[ o
o 2. Component Development
;S a. Pay and Allowances
- (1) Military
! (2) civilian : : °

Other Government Personnel Costs

a
2
o

oo
PO R RN

LY

N

(1) Military
(2) Civilian

W
[ ‘(-,‘
a @

; .l.

c. Other

0
RESH
w
5

L -

Producibility Engineering and Planning

a. Pay and Allowances

3=
o (1) Military
(2) civilian
53 b. Other Government Personnel Costs
P
- (1) Military
Ay (2) C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>