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ABSTRACT

This thesis provides a brief history of ths Corporate
Information Management (CIM). initiative, and inciudes a
summary of'the'methodolcgy being employed to complets the
initiative. The focus of this thesis is on the alternative
cost models that are available to the Department :f Defense
(DoD), and the information requirements for each of tnem. The
cost models reviewed include: actual, normal, standard,
variabie; cost-vdlume-profit analysis, and 3jot order.
Advantageﬁ and disadvantagea of each of these models is
discussed. In addition, the current DoD implamentation of
unit costing is also discussed and comparad and cqntrasted to

the alternutive models that exist.
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I. INTRODUCTION

A. BACKGROUND
Thus far the 1990’s #-*roduced an;:t change not only for .
the world, but mcre specifically !.for': the Department of Defense
(DoD). It appears that the cold war, which had lg.sted for
over forty years, is 6ver a_md the United States is reduzing
the deflens,e portion of ‘'the federal budget. Since the
perceived threat has diminishe§, many axgue that the DoD
budget, and troop strength shold be reduced accordingly .aa
part of the so-called "peace dividend". This is a drastic
change in policy from the 1980’'s when the DoD’s budget was
© increased almost every ya‘&r ard the military strength of this
country was ¢rowing. Because the funding was oasjr’ to obtai;:
fcr all of i:he armed services, waste surely took placé due to
- redundancies in effort. Each service hﬁd ro motivation to
consolidate with othar services in order to save money.
Because of this reduction in funding, the DoD is curret':tly
reviéwing many alternative ways in which it can save monaey and
become more efficient. These alternatives include: Unit
Costiné, Consolidation, ana Corporate Information M'anagement‘
(CIM). This thesis addresses the CIM initiative primarily,

'but also includes a discussion of the unit costing initiative.




The following discussion focuses on CIM’s background, purpose,

and direction.

B. WHAT IS CIM?
The Corporate Ipfbmation Management (Cm) initiative is
a DoD program under the directiqn of the Assistant Secretary
of Defense, comptroller (ASD-C). It has three objectives:
¢ To ensure the standardization, qualiﬁy, and consistency of
data from DoD’s multiple managerment information systems.
e 70 identify and irplement management efficiencies in

‘support of busine.s areas throughout the information life
cycle. '

* To eliminate duplication of effort in the development of

multiple information systems designed to mesat a aingle
functional requirement.  [Ref. 1]

In a memo from Secretary of Dafehée Dick Chenejr, dated 16
.Novembex: 1990,' direction of the CIM initiative wlaa transferred
to the Assistant Secr‘etary of Defeanse for Commanc, Control,
(:omuniéatibns and Intelligence (ASD-C?I) .
| In conjunction with the above stated o:jectives, tre CIM

initiative has a scope which includes:
¢ DoD wide information wmanagament.

L Infomatiox.xv‘management withir each buainaas, erea. [Ref. 1)

C. | RSTABLISHMENT CF CIM
The program began officially on October 4, 1989, but

evﬁnt's leading up to its spawning began curing the early

2




months of the'Bush administcation. One of the first events to
occur was the P;ckard Commission reports {(June 1986) which
criticized the complex acquisition process in‘addition to
other management probléms. The outcome of these reports was
that the President instructed the Secretary of Defense to
overhaul the acquisition and management ﬁractices. Tha
Secretary of Defenseé responded to fhe President’s request in
July, 1989 with the Defense Management Report (DME) which
prov1ded a plan to implement fully the Fackard
uommission recommen-ations; improve substuntially the
performance of the d@fanse acquisition system; and manage
go;o ;ffectzvely tée department and its resources. ([Ref.
In additipn to this, the boD found that there were meny
recundant areas=, in the case of ianformation systems (i.e.,
szch service has its own accounting system). Additional
improvements addressed consolidating many of the over 1000
information systems which ' deal from deaign through
administrative support, and streamlining the services’ pay and
accoﬁnting systems. Through management changes, personnel
cuts and ‘ernhanced information syétems, the Departﬁent of
,Defénﬁe anticipates 32.3‘billion in savings in 1991, and $39,
billion ov§r £ive years [Ref. 2:p. 13}. ' ‘

;n July, 1989, Congress responded to General Accounting
Office (GAO) reports ciﬁing mismanagement of automated data
processing and sﬁggs.;od that no more funding would be
,4available for DoD investments in 1nfo:matxon.systems untxl the

department devised a ncJ-rednndant st:ategy.




In response to these c:iticisﬁs,ADeputy Secretﬁry of

Defenae Donald J. Atwood established the Corporate Information

Managsment initictive through three actions:

e Established an executive Jevelvgroup of officials, both
DoD and outside of DoD, to review the current procedures
within the DoD and recommend corrective actions.

* A nanagement plan to be draftad by the Information
Resources Manageuent (IRM) staff.

e After completion of the CIM process guide, thd fvnctional

groups will be established. Officials from the Office of
the Secretary of Defense (0SD) will head the groups.

In the interim, the current life-cycle management

principles and processes will remain in effect for automated

information systems. Also, the Defense Acquisition Board

‘(DAB) will establish the Major Automated Information System
Review Counéil (MAISRC) as a committee, with the chair being
‘fillod‘by the DoD Comptrolier. This éommittee will op§rate
under MAISRC procedurea and will provide a review of

information systems przor to DAB u\etings. [{Ref. 3]

D. WHY CIM?

1he Deputy Sec:oéary of Defense, lonald J. Atwood, was
appointodv to office by_vPreaidoht'.Bush _gafly. in\ his
administration. He came tﬁ gévn:hnont fgoh the privata:aéctor
whare he was an executive for the General Motors Corporation

(GMC). Whilo Deputy Secretary Atwood was employed by GMC,

they were experiencing the same type of probiema that the Dopb




is now facing: rivalries, duplication of effort--redundancy,

obsolescence, etc. Genaral Motors devised the CIM approach to
combat these problems. Because of Deputy Secretary Atwood’s
prior e'xperien'ce in this area, he was assigned to initiate the

CIM initiative for DoD.

E. PURPOSE OF CIM

CIM’s broad goals are to reduce and e&entuallly élim‘inate
redundancy betweén the services. In addition tc this, CIM is
to eatablish common data 'requirements and formats which will

raduce the number of i_nformationl systems that the DoD

‘currently supports. CIM’s specific goals are:

¢ Develnp pzx>ceas models that document new and existing
busineas methods.

e Davelop standard data definitions available for the
Department’s business and mission areas.

e Develop a set of common. information aystem's for each
function, built upon standard data and business methods.

¢ Develop an open systems computing and communications

infrastnicture, transparent to the intomtion -yatm
that stand upon it. [Ref. 4:p. 21]

Raduct:.ons in the number of systems supported will lead to

monetnry savings for the DoD.

F. INMPLEMENTATION
CIM will be implemented through two groups which will
manage different levels of the initiative. The txocutiv,o

Level Group (ELG) viil'manago DoD~-wide information management




strategies. This gioup will consist ¢f six industry and three

DoD exmcutives. They will examine c:itical elemaents of DoD
CIM, evaluate current ovgrsight practices, and review the
procedures of the functional groups. The ELG repofta directly
to the Deputy Secretary of Defenser

'fhe second group is the Functional Groups which will

address the tunctionai areas which include:

® civilian payroll

. civilian.personnel

* contract payment

e financial operations

* government furnished material
* material management

o medical

* wacrehousing

These are the initial groups that have been oaﬁabiishodvin
this area. Each group will consist of senior level ,

representatives from each of tho.poD c&np6ﬂonts. Bach group 4

will examine toquirenent? from a functional point of vigw.
Ultimately, it is hoped that the CIM initiative will include
.all of the administrative functions within DoD. '

G. THES1S OIJ!C?IVI
The purpose of this thesis is to examine the Corporate

Information thaqoﬁont initiative within the DoD, and how




different types of cost models pertain to it. The cost model

that is chosen will drive the type of cost data that will be

required as input to the system.

H. RESEARCH QUESZIONS .
The research in this thesis will answer the following .
questions:

e What are the alternative cost models that are available
for use in the DoD Corporate Information Management
initiative?

e What are the information requirements for each model?

e What are the strengths and weaknesses of each of these
models? v

e How do these mocels compare or contrast with the Navy’s
current implementation of Unit Costing?

I. METHODOLOGY

The research foi this thesis was accomplished through an
extenaiQs literature review concerning cost hodela in both the.
public and private sectors. .Since CIM is so new, there is
cu'rrentlyyno published data available to p;rfo:a) data analyéis
or statistical analysis. This thesis ytn-wf#tten‘while the
CIM initiétivo was in progress. |
J. OUTLINE OF CEAPTERS

The folldwing is a brief tunhnrylot tho;diaéulaioh in each

of the remaining chapters.




1. Chepter 1II. Corporate Information Managesent

Methodology
The CIM methodology will be discussed in more detail.
This methodology is what will be used by each of éhe Qight
functional croups.
2. Chapter IIXI. Review of Cost Systeas
Will provide a brief :eviiw of aix of the most common
cost syétems used in the public and privaté sectors. These
cost systems include: actua;, normal, standard, variable,
cost-volume-profit analyais, and job order. Advantages and
disadvantages of each of the systems will be cited.
3. Chapter IV. Unit Costing
" This chapter will discuss how fhe Departﬁent of
. Defense is currently implementing unit costing. Some of the
cost‘systema discussed in Chapter III will be compared and
contrasted to this unit costing model. |
4. Chapter V. Conclusion
This chapter yiil provido a roviov_pt the high noints

that were coveresd and provide a summary of the conclusions.




II. CORPORATE INFORMATION MANAGEMENT METHODOLOGY

A. BAﬁKGROUND

The methodology used by each of the eightlfunctional
groups must éover the entire planning process, from
de#elopment of a future mission statement to design detail
such as procéss and data models. At this time, there is no
traditional methodology that will provide for this vast range
of requirements. In order to proceed, the Executive Level
Group (ELG) has developed a Corporate Information Managemeng
Process Guide to aid each of the functional groups in their
efforts.

The current'proceaa guide [Ref. 5], dated August 1990,
outlihes the three-phase methodology that has been developed
for the eighf functional groups.. Figure 1 shows the flow of

this methodology. The three main phases are:

¢ Phase I--Functional Vision
e Phase IIé-Funéfidh;i'éusinessi?lan

¢ Phase III--Information Systems Strategy

The'oltimated time required to complete these ﬁhroo phases is
between 15 and 24 montks. Howaver,‘it will take eight to ten
years to fully implemoné the CIM initiative. Since all of the

functional groups are working separately, they are in various
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stages of completion. Figure 2 shows the progress of one of
the functional groups, Financial Operations. These were the
only specific data available at this time. The status of the

other functional groups is unknown.
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Figure 2. Financial Operations Group Milestones

Recall from the first chapter that there is a functional

group for ezch of the following areas:

e civilian payroll

¢ civilian personnel

e contract paymont

. financial bporationa

e government fdrniahod material

11




e material management
¢ medical

¢ warehousing

The personnel required for manning each of the .éiéht
functional groups is shown in Table I.

The CfM Process éuide is currently over 220 pages. This
chapter provides a summary of the Guide. The Process Guide

should be referred to for a more detailed discussion.

B. PHASE I: FYUNCTIONAL VISION

During this pﬁaae, the functional group will develop a
future mission statement and scope, pfoposea future policy and -
guiding principles, and future vwision. Each of these are
described in more detail below.

1. Future Mission and Scopt

During thias step, the tnﬁctionai group, which is

comprised of various components of the DoD, will deaéribo its
future function within the DoD. Since the various . DoD
components are inQolved, dyn;mic interaction must take place
and a consensus must be agrggd upon. The agr;ed-uponﬁmiasion |
and sgopd will then bqlsubdividodiinfo four parts. The
migaioﬁ and scope that is agreed upon during this step will

provide tﬁo context and the boﬁndario-'for the function.

12 .




TABLE I

COMPOSITION OF CIM FUNCTIONAL GROUPS [Ref. 1]

CIVILIAM DISTRINUTION FIRANCIAL CIVILIAN MEDICAL SOVENRENT MATERIAL CONTRACT TOTAL

PAYROLL cawrERS OPERATIAIS PRASCHMEL SSAVICES [FUMMISZED  MANAGKMENT PAYMENTS

‘ MATERIALS
080 (runc’l) 3 2 ‘ 2 1 1 1 2 16
osD {C1%) 1 1 1 1 1 b 2 1 ’
oaso 1 ? ' .
Aoy 3 . 1 . ] 1 [ 3 3
mAVY 3 2 . [] 7 1 ] 2 3
AIR fORCE 3 3 [} . s 1 s L] 38
MRINE 1 1 1 ] 1 [
28 1 1
DLA 3 3 s 5 1 10 s 2
DA 1 1
was 1 1 2
PACILITIES 1 1 1 1 1 1 1 1 .
" apsarw 1’ 2 1 1 2 1 ]
ToTAL 10 17 s 30 IR ) 3¢ 1 190
(Pexmanent
tenbers)

2. P:oposc"d Zuture Policy and Guiding Pri_ncipios
‘During ghis step, the group will ostabl‘ieh'a unified
proposed policy and éuiding principles that will_ establish tlre
guidelines for the futﬁro. This step recognizes that the
various DoD components have very different approaches to the
same prob'lem. This is why thi§ step is -ol cruciaJ...i It will
ostabliaf: a single’ approac!é for the entire DoD. The group
will draft ‘their proposed policy and .guidelinos, based on
input from sex’xior'.osn functional policy lgaddrs. .
3. Future Viyion_ ' A |
This step ."\'vill force the group. to foresee and

‘articulate the future of the function ten years in the future.

13




In coapleting tﬁis step, the group must defermihq p:ojectéd
trends and their reclated impacts. All major trends are to be
identified and their imp#dts analyzed. These trendb'may be
the result of Both inte-rnal and external factors. The group

' will then write a statement for each trend, and categorize it.

C. PHASE II: fUNCTIONRL BUSINESS PLAN _ ‘
| During this phase, the group will prOGide th& functional
business requirements, the current ‘and Ifuﬁufe”'tunctional
models,. and review current and future information'systems
requirements. All of the steps to be perforped during this

phase are described in more detail below. | '

1. High Level runctionai S8ituation Analysis

During thi; step, the group studies the internal and
externaal anironuants that affect the function. ‘This study
will include, but not be limited to, a description of the
operational environmeﬁt} legislative anironment, tha
rcgulaﬁon and policy environment, .and ﬁhq, tgchnélogical
‘envivonment. Any proposed or ongoing initiatives tﬁat‘could
affect the function will be idehtified and described. The
completicn of this step begina]paraliel‘activitieq on'tﬁree
separate ,pathg: |tho ‘fﬁtprd function path,: thd"currenﬁ‘

fuﬁctional path, and the current infornation systems path.

. 2. Goals |

* The grcgp.davelopa goals which oqtliné "what” has to
be accompliaﬁed to aéhigvo,auccoas. In addition'té stating

14




"what" needs to be done, the group will also state what
indicators and time limits determine its achievement. The
output from this step will be used directly in formulating the
objectives, which is the next step. ‘

3. Objectives ‘

The group will develop objectives, which will include
diatinct measures such as "when", “whare", "how much'f, and "to
whom" that must be satisfied in order tc meet that gcal. The
group will also identify the cuetomers and organizations to be
served, and the organizations directing the :i.m’plementation.’

4. Strategy | v . |

The group will delvelop a broad strategy that supports
the goals and objectives that were developed in earliex stgps.
The group’s emphasis in this step is on "how" to achievre"'the
vigion. The group will l1ist, into logical groﬁpings, poasible
actions ﬁhat could be taken to achieve sach ob:jective. Each
of these items on the list will then be evaluated for risk,
feasibility, benefits, and affordability. The group will then
select the best strategy fdr achieving the vision.

5. Future Functiocnal Concept

| " In this step, the group uses the goals, objegtiveb and
sﬁrategies, that it defined earlier to build a picture of the
function Iin the future. During this step, the group will have
to make critical decisions that will define ft;nct.ional and

informational needs for the future. After the group has
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drafted the future functional concep®, it will invsstigate ard
identify industry trends and practicesa in this area to insgure

that they have incorporated the most recent and imaginative

" business practices that are available. The group will then

revalidate the outputs from Phase I to insure that they are
consistent with the future functional concept.

6. Tuture Functional Ioail

During this astep, the group will develop a more

detailed desctiption of the functional activities by breaking
them down intc thQir component processes.. The group will also
re-examine external interfaces and organizational roles and
responsibilities to ensure their completeness and consistency.

7. Future runctibnal Inforvetion Model

During this step, the group will review the

' info;mation classes identified ih the futuré functional

concept. The ' group will then analyze thase classes to

. identify entities and define characteristics of these

entitiest . After the entities and their associated
ralationshipb have been degiﬁed, an ;ntiir—relation uip (B-R)
diagram will be constructed. |

'8. Future Functional Requirements

During this step, the group will review the already

developed functional processes and entities and will then

relate the processes _o the entities. The group .rill provide

these telaﬁioryiips graphically in matrix form.
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9. Functional Bu.iho-n Plan .

This step will mark the completion of Phase 11. ’The
plan will include all documents that have been generated up to
'this point. In addition to this'step being a binding of the
documentﬁ, it is also the point at which a number of
analytical and assessment tasks take place. This step also
brings together the outputs ::oﬁ the current functiqnal path
and the current information systems path.

One of the key itémé in this step is the identification
and quantification of béngfits. The goal of CIM is to~enshre
that the futﬁre functional concept provides a better, more
efficientlwayvof doing businesé than was cdone in the past.
| 10. Current runctionil.aaoelino |

At this step, the group ﬁill describe, at a high
level, the function as it is operating today in each DoD
component. This step is a more detailed analysis of the work
begun in the previous step, which is the High Level UJituation
Anﬁlysis. A - |

11. Currxent runc£ioni1 Hod‘l

Ih.this step[ théAgroup will review each ot'thQ-DoD
.comppnents; functional p:bcassas, ‘The grdué will then break
each of. thesel procpsaes‘ dowﬁ vinto éub-procesaes, until
differences‘bétween'the DoD components can be.idenéified.
This step is conducted in parallel with similar activicies

‘associated with the future model pf the function;
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12. Current Functional Information Model

During this step, the group will review the high level .
information élasses used by functional area activities and
processes.  The group will then analyzé these classes and
define the major entities. The group willi develop graphical
repreaentatibns of th th§ entities relate to éne another by
drafting'antl-aldiagram.‘

' 13. Composite Functional Requirements

In this sﬁep, the group reviews the different ways in
which the function is executed in each of the DoD components,
aﬁd develops atreaﬁ;inbd and simplified functionél processes
and practices. These new processes and practices could
requiro~changes in éufregt policies, practices, instructions,
or forms. The jicup willyoﬁtline thoAactioné-nocossary té
implement these changes. The primary role of tliis step is to
provido an nnalyais of the previous steps, and the bundling of
this nnalysis ‘into a set of roquironont-.

‘14.-Intor-ation Systeams Catalog

' In this atep,,the group will analyze cxiating and
proposed cyateaa to qathor oaaential knowlodqo for dovoloping '
tho DoD-wide ‘information systems strategy. The group will
 dovn1op a catalog of all these aystems. At thia tine, the
group will also identify which of the systems will not be

conaidorod furthor.
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15. Automated Information Systems (AIS) Poofiles

During this step, the group will begin to document:
which ofv the existing cr planned systems will best support the
functicn. The group will develop a sst of functional
requirements for evaluating each of the AISs. The group will
also note any ,de'ficiencies, constraints or impacts found.

16. Information Systems Capability hu-ﬁ.nt

During ;his step, the group will assess current and
planned systems and identify any potential candidates that can
be used as a baseline to meet future functional requirements. '
At this time, the group will also determine if none of i:hc

systems will meet future functional requirements.

D. PHASE III: INFORMATION SYSTEMS STRATEGY
During this phase, the group will develop the fufure,
compoaife, and information system process and data models, and
also develop their implemlnt;t;on for design. 'Eallch of the
spec;ific'at‘eps is discusse vin more detail below.
1. Future Process 1l | |
In this step, th gfoup will develop a n‘o'delv to
‘compare the logical pfoces es and the rii‘atibnahipa mbnq them _
svo thaﬁ an implexﬁentation strategy cAn be determined. The
group will also produce a process decomposition diagram and a

’data flow diagram (D!'D);
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2. Future Data Model
During this step, the group will concentrate on the
data necessary for the successful execution of the function.
The group will first develop an initiai data model that
includes entities and relationships. This initial model will
then be normalized, which will identify entity subtypes. This

normalization process will result in a more detailed model.

bpecific attributes that daacribe an entity.
3. PFunctional Information Systems anqpirtnont-
Previous steps have id.ntifi;d the roqui:.monﬁs
' necessary to ;upport the function. 1In this step, the group
will list the improvements that are required, fron a systems
perspective, and describe théi:'ansociatod benefits. fho
group will also identify and record functional applications
that will be required in the future. The group’s decisions
will be documented in the functional intoz.;tion system
roquir.a‘nés. - |
L. Prioritised l.qﬁi:nnnnt._
This atep will begin by receipt of thi-tunétional

establish priorities for the requirements so that the

information implementation strategy can proceed in a

that it uses to ﬁ:ioritijo these requirements.
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information system roquiroubntn. In this ctep, the group will .

constrained environment. The qtoup‘wili develop the criteria




5. Implementation Strateqgy

During this step, the group wiil compare the
requirements, that were developed in earli‘or: steps, ‘with the
selected information  systems. The group will perform an
analysis to d.termin; ‘the éap between current informatiocn
systems, and what is required to perform the £u_nction
'currontly, and in the future. The group will then discuss how
this gap is to bs closed, and a course of action will be
develcped. The group will then, as in Phase II, develop
goals, objectives, and strategieg for ensuring information
support t;: the function. |
| 6. Composite Process Model

During this step, the group’s focus will be the
identification of logical partitions of the function and the
identification of functional interfaces. The group will then
decompose the procoalnos. Dopondohcy» analysis will then be
performed at oa’ch level. The final wtcoﬁo' of this 'step is
that the nature of the dependency will be expressed as a data
flow. | '

7. Composite Data Model | | .

During this step, the §roup' will focus on the data
necessary for ;xqcution of the function. ,m‘: group will
develop an initial model which will include data ontitioa,-_
relationships, and unique identifiers. This model will then

be analyzed, as the process model was, to identify entity
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subtypes. Each entity and relationship will then be analyzed

to document the business rules that apply to the appropriate
instance of the entity.
8. Infcrmation System Process liodel
| During this step, the group will review system
documsnﬁation, with an emphasis on design documontdtion, to
determina what technique was used to originally d.volop or
nodify the system. This vill provide the group with the
necessary information to develop a unique way to build the
process model for each information system. ‘
9. Information System Data Iodol‘ _
During this step, the group willvdevalop fhe model
that expiaina the logic of each system with respect'to the
data it contains. The group will develop the data model,
based on standards developed during the future dﬁta model

step.

. D
Once CIM unv.ils the e;ght functioral aroa s::ategios,
thoy will atill require oiqht to ten years to implement.
Durmq this interim poriod, thie DoD w:l.l.l be required to comply
with tho Interim Information 3yotcnn Charter. The tdllo;ing
provides a summary of thin charter: |
. An intorin information ayatem will So used only if net

.benefits accrue to the DoD prior to inplcnontation of the
CIM -yltcﬂ




e An interim system may be a current .operationallsystem from
one of the DoD components, or a hybrid or two or more
existing systems. ' .

e if the interim system doesn’t meet all of the functional
requirementes, an analysis will be performed to see if the
missing re juirements warrant development.

* Support of redundant systems will be stopped. A plan for
transitioring to the interim system will be developed.
[Ref. 61

r. CWSIO‘!

This chapter has provided a very brief synopsis of the

Corporate Information ' System Process Guide. It is not .

intended to make the reader an qxpert concerning the CIM

- methodology, but to give him an idea of the enormous scope of

work that is being tackled by each functional group. It is
important to realize that the CIM initiative is long term,

eight to ten years, and that much can change during this time.
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III. REVIEW OF COST SYSTEMS

" A. INTRODUCTION

This chapter prbvides a review of six of the most commonly
used cost'ayatems in tbhe public and private'sector. These
systens includaﬁ Actual, Norn;l,-Standard,’Vuriable, Cost -~
Volume-Profit, and Job Costing. The goviow of these systems

will aid the reader in'undetstanding the remaining chapters.

Before going any further, it would be helpful to define some

of the terminology that will be used.
1. Direct vs Indirect

Whether a cost is direct.or indirect depends on ocne’s
frame of :Qferonco. For example, the cost | of a college
adminiatrator.is a difoct cost of running the college, but is
an indirect cost of a specific class.

A éirgct coat' is one that can be obviously and
physically | traced to the particular segment under
consideration [Ref. 7:p. 36]. Referring again‘to'tﬁo college

ad-inistrator example: if the segment under consideration is -

the cost to teach a specific claso,‘tho'inatructo:'afcoat_il
a direct cost. The adninistratof’. cost would be an indirect
cost since it is not obviously and physically traced to this

one class.

24




The following two guidelines will aid in
distinguishing between direct and indirect costs:

e If the cost can be obviously and pﬁysically traced to a
particular product, it is a direct cost of that segment.

e If the cost must be ailocated in order to be assigned to
a product, it is an indirect cost of that segment.
[Ref. 7:p. 37]
2. Overhead 4
a. Manufacturing
Manufacturing overhead is comprised of the sum of

all manufacturing costs associated with the production of a

product, with the exception of direct material and direct

- lzbor costs.

b. N@n-anuthctu:ing

Another ccmponent of_bverhead is nonmanufacturing

costs. These costs are generally broken down into two

categoriesf marketin§ or selling costs and administrative

costs. Marketing and selling costs include advertising,

: aelling; and any other costs that are involved in delivaring

the product to the customdrv Administrative costs include.
executiva.aala:ioa, clerical costs, tqd uil other costs that
can’t be 1logically grouped una.t ‘oithot marketing orx
manufacturing. [Ref. 7:p. 26] |
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B. ACTUAL

The actual cost.system ié one of the simplest and easiest
- systems to understand and use. The user of this type of
system would keep track of all the‘ monies that were spent in
the production of a product or service, and this total cost
would then be the cost of goods that are sold to the custdmer.
For example, if the inpdts to produce a widget ;to $10.00 for
labor,  $25.00 for materials,and $100.00 for overhead, the
final actual cost to broduce the widget would be $135.00.

This computation is outlined in Table II.

TABLE II
COMPUTATION OF ACTUAL COSTS

Direct iabor $ 10.00

Direct Materials 25.00

Mfgr Overhead 100.900

Total Cost $135.00
Actual cost systems would collect data on direct
materials, dirsct labor, and overhead. Getting back to the
‘ example discussed previoualf, the cost to producé one unit was
$135.00. If ten units Qere produced, it would cost 345.00 perl
. unit thch'ih a Qignificant decrease in the cost per unit.
Table IiI illustrates how this cost per unit was computed.
The decrease in the cost pcr'unit.ls'bocauao‘thd overhead
costs do not change when more units are produced (assuming

fixed, not variable overhead). This type of cost ay;toq does

not use a predetermincd manufacturing overhead rate to assign:
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overhead costs to production.’ 1Instead, it uses the total
actual'costs to produce the units and divides it by the number

of units produced to compute unit cost.

TABLE III

COMPUTATION OF ACTUAL COSTS WITH MULTIPLE UNITS

Direct Labor $ 10.00 x 10 units = $100.00
Direct Materials 25.00 x 10 units = 250.00
Mfgr Overhead = _100.00
Total Cost for 10 units ‘ = $450.00

Cost per unit = $450.00 / 10 units = $45.00 per unit

C. NORMAL .

| Norﬁal cosging is much the same as actual césting exéept»
that the overhead is applied to Joach unit based on a
ptadetermined rate. The biggest difficulty with this type of
cost system is that one has to estimate the overhead costs for
the-period (normally one year)'and the base, or 'level of
activity, used to allocate the costs to.productiqn during the
,pefiodt _

Overhead costs may include fixed and variable costs which
make it difficult to eatimate'accﬁratoly. However, most of
the costs are usually fixed which is why overhead tends to
. remain constant ovor‘a period ofltime. Overhead costs are
aéaigned to'hnifp as indirect costs uﬁing Qn‘allccation base.
‘Due to this fact,ﬂif production in a period (i.e. month) was
low, the cost per unit would Fa high. Conversely, if the

production was high, the cost per unit would bo low. In order
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to alleviate this fluctuation in the overhead cost that is
applied, the company wouid use a hqrmalized overhead rate.
Hence the name normal costing. This rate would be based on an
average activity level that would span many periods.

One of the problems is that of the choosing of the base
can be critical. A base needs to be common to all products
that are being produced. The goal is to choose a base such
that all of fhe overhead costs are allocated equitably to éach
product during the period and that all overhead costs are
covered.

The formula for calculaﬁing the Predetermined ,0verliead
Rate (POR) is equal to the estimated total overhead costs
divided by the eséimated total units in the base (i.e.,
diroct-labor hours). As ciﬂ be seen trdm the formula, the
overhead costs and the total units in the base have to be
estimated for'the period, normaliy one year. If the estimates
are very accurate, all of the overhead costs for the year will
" be allocated. 1f the estimates are not accurate, the overhead
,will be either ovo:-applied or under-app: ’ed. If the overhead
is over-applied, the.cost allocated to each unit is in excea§
of the actual cost. . i:'the overhead is under-applied, the
cost alldcatgd to each unit is less thanlthe~actual'c03t, and
all of the overhead costs will not be covered. ' The three
_casas hslow (Tables IV through VI) show the mechanics of each

of these situations.
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TABLE IV
COMPUTATION OF TOTAL COST WHEN ESTIMATES EQUAL ACTUAL COSTS

Estimated total overhead cost: $100.00

Estimated urits in base: 10 direct-labor hours.

Therefore, the predetermined overhead rate is $10.00 p«r
direct-labor hour ($100.00 / 10 DLH). If we assume that each
unit requires one hour of direct labor and that ten units are
produced.

Direct Labor $10.00 $100.00

x 10 units =
Direct Mat’l 25.00 x 10 units = 250.00
Overhead 10.00 x 10 units = _100.00
Total Cost = $450.00

The cost per unit is $45.00 and all of the overhead costs have
been appl;ed

TABLE V

COMPUTATION OF TOTAL CbST WHEN ESTIMATES ARE
LESS THAN ACTUAL COSTS

Bstimated total overhead cost: $100.00

Estimated units in base: 10 direct-labor hours.

Again, the predetermined overhead rate is $10.00 per direct-
labor hour {3100.00 / 10 DLH). However, if the actual
overhsad costs to produce the ten units were $150.00, the
following would result::

Direct Labor $10.00 x 19 units = $100.00
Direct Mat’l 25.00 x 10 units = 250.00
Overhead 10.00 x 10 units = 100.00
Total Cost : = £450.00

‘The cost pef unit charged to the customer‘is again $45.00, but

this does not cover all of the overhead expensas that were
generated. In this case, the firm would be under-applying
overhead, and would not cover its costs of production, A firm
would not continue for long in this situation. The overhead
cost that should have been applied to each unit is $15.00
(3150 00 / 10 DLH).
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TABLE VI

COMPUTATION OF TOTAL COST WHEN ESTIMATES ARE
GREATER THAN ACTUAL COSTS

Estimated total overhead cost: $100.00

Estimated units in base: 10 direct-labor hours.

Once again, the predetermined overhead rzte is $10.00 per
direct-labor hour ($100.00 / 10 DLH). :Iiowever, if the actual
overhead costs to produce the tzn units were $50.00, the
following would result:

Direct Labor $10.00 x 10 units

_ = $100.00
Direct M=:"1 25.00 x 10 units = 250.00
Overhaad 10.00 x 10 units = _100.00
Total Cost ' = $450.00

The cost per unit charged to the customer is again $45.00,
which more than covers all of the producers overhead costs.
In this case, the firm would be over-applying overhead, and
would generate additional revenue. 'The overhead cost that
should have been applied to each unit is $5.00 ($50.00 / 10
DLH) . '

These three cases should make it evident that the key to
success with this type of cost model is being able to choae a
good allqéation base and using very good estimates for the

predetermined overhead rate calculation.

'D. STANDARD ,

Standard costing is mu#h differant than the two models
discussed prbviousiy. Standard costing allows managers to
control‘priges‘paid andlquantitiés used by allbwinglthem to
sét the cost and guantity Qfandards‘for matqrihlq, labor and
overhead. The.managerb‘can then look at_#ny exception to
these standards instaad.of reviewing ;11 of the data. This

cdncept is known as "Management by Exception".
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The most difficult element of this cost model is the
actual settiné of the standards. It has been said that
setyfné standards is more an art than a science. However, the
key to setting any standard is a thorough review of the past.
This daf':a can aid the mﬁnager .immensely in the stahdard
vsefting process, but he must remember that this is historical
 data and that the future also has to be considered.

'rhe:..\. are a few schools of thought-‘wheh it comes to
setting standards. Some believe that very high standards,
sometimes called "ideal standards", should be set so that it
is almost impossibie for a worker fo achieve them. Otherg
believe that "practical standards™ should be set, which can be
achieved through hard work. Most all aéree thaf "practical
stand;ras" are supefior to "ideal standards".

1. Direct I;torial Standard

This standard consists of two parts: the direct
material brice standard and the direct material quantity
standarZ. The price standard showsAthe total cést of the
materials. This can include restocking fees, and discounts.
‘The quantity standard‘éhowa the awmount of maturial that §111
" be hsegvto p?oduce‘thg finished'prodnct. By multiplying éhe
direct material price standard by the di:ect material cjuantiﬁy

standard, you’ll arrive at the direct material standard.
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2. Direct Labor Standard

This standard also consists of two parts: the direct
labér price standard and the direct iabor quantity standard.
Trese atﬁndards are normally expressed in terms of labor rate
zend Yabor hours [Ref. 7:p. 309]. The labor price standard
reflucts the total cost (per hour) of the labor. This pricg
inciudes all costs, including fringe benefits. The labor
quantity standard delineates the labor required to produce the
finished product.. This standard can be very difficult to
detexﬁ.ine; By muli;iplying the direct labor price standard by
the direct labor quantity standard, you’il arrive at the
dzroct labor standard.

In order to paint a clearer picture of how atandards are
used, the tollowing example is provided. The following Tables
(VII through IX) outline how otandardalmight be used in an
auto body shop.

The following example shows how the ~di£tarent standards
are calculated. By adding these standard »cosAta’, ohe can see
how much it will cost to paint 11:!.797_-’_':;20 car. The éot:;l cost
to paint the car is $273.63 ($42.30 + $188.58 + 942.75). One
can see that the bottom line of 3273 63 does not yiold as much
infomatz.on as the atandards do. The ltandarda allow a

uumagor to discover probleu areas oaaio: if they oxiat.
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TABLE VI1

DIRECT MATERIAL STANDARDS

Price of paint (per gallon) $9.75
Restocking fee .25
Less: discount 1.00
Total price {per gallon) $9.00

To paint a mid-size car would require the followxng
materials:

Materials 4.0 gallons
Waste ‘ .5
Touch up .2
Total materials requ:.red 4.7 gallons

The direct material standard would be $9.00 x 4.7 gallons
= $42.30.

TABLE VIII

DIRECT LABOR STANDARDS

Wage rate for painter (per hour) © §17.35
Fringe benefits 2.50
Total price (per hour) $19.85

To paint a mid-size car would require the following labor

Frimer coat 3.0
Finish coat _ o 4.5
Coffee breaks .5
Cleanup 1.5
Total labor required 9 5

‘The direct labor standard would be $19.85 x 9.5 hours =
$188.58.

TABLB IX
VARIABLE OVERHEAD STANDAKDS

Tho 'varxable ovorheaa rata is bll.d on the variable
portion of the predetermined overhead rate. For this
example, I’ll assume this figure to be $4.50 per direct-
labor hour. The variable overhead standard would then be
$4.50 x 9.5 hours = $42.75. The 9.5 hours was taken from
the direct labor standard.
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3. Standards vs Budgets
Standards and budgets are very similar. Standards ﬁrev

2 unit concept whereas budgets are a total concept, but you

~ may have budgets and not use standards. Standards and budgets

are both used as a means for expressing tha dokires, goals,

and objectives of management. They are the "road map"” that

the company has established for the period, which is normally

‘one year. However, budgets and standards in themselves are

not enough. They both require feedback so that the manager
can view how well the plan is working. If the feedback
indicates that a problem exists, the manager can devote time
to correcting it. 1If the feedback indicates that everything
is going as planned, the manager can devote his time to
another area. ,

BudgetQ can b+ of two t}po-: static or flexible budgﬁ:s.
Static budgets are for a single level of act.ivity while
flexible budgets illow the manager to view a range of activity
and the effects on budgeted data. A flexible budget zllows a

. manager to view what activity level w. ' attained during a

.period, and what the resulting costs should have bo‘on at that

level. Thus, the manager can 'oasily determine yhothof the

' variances between actual results and the flexible budgeted -

amounts are favorable or ﬁntavo:ablo.'
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a. Flexible I.udget
A  flexible budget ‘is designed for # range of
activity. Cosfs that will be present are analyzed to
determine their cost behdviofa (fixed, variable, mixed), and
are then separated by their cost behavior. A formula is then
calculated for the variable portion of the costs and this is

used to arrive at the flexible budget. The flexible budget

"allows the manager to view whatvthe costs should be for anyv

level of activity within the relevant range that he has
specified. A flexible budget for the autc body example is

provided as Table X.

TABLE X
EXAMPLE OF A FLEXIBLE BUDGET

Cars Painted

. Unit cos 10 20 30 40 50
Labor $ 42 $ 423 $ 846  $1269 $1692  $2115
Material 189 = 1886 3772 - 5657 7543 9429
Overhead 43 428  _855 1283 1710 2138
Total '$274 $2737 $5473  $8209 $10945 $13682

(Figures have been rounded to tho-noaro-t'doliar.)

E. VARIABLE .

Variable costing is a method of costing that i.nclud?a only
variable costs }n the cost of the product. 1In this costing
. model, fixed manufacturing costs are viewed ai psriod costs

‘and are charged off against income in each period.
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Variable' costing has created much controversy in the
accounting field. The controversy concerns th§ justification
of fixed costs as period costs. .Since both fixed and variaole
costs are generated in the production of a good or service, it
is argued that they both should be used in calculating unit
costs. One of the problems involved with including fixed
costs in the unit cost is that it does not lend itself well to
conducﬁing'coat-volunn-p:otit (C-V-P) analysis, or to flexible
budgeting. For the purposes of this thesis, the controversy
concerning inclusion of fixed costs will not be pursuéd. It
will be assunod;that variable costing is a viable alternative.

. One of ;he great advahtagee of the variable coating model
is that it lends itself very well to C-V-P aﬁalysia, which is
a time-saver for managof:. A.co-pa:iioh vill help clarify the
differences between variable costing and absorption costing
(aomotinoi referred to as product cocging). As can be seen
from the following example (Table XI), the cost under va:iablél
' costing is less than under absorption costing. This is
. because the fixed overhead costs are conaidirod po:iod,coata
and are charged against the period. Thé-noxt section on cost-
volume-profit analyaié (C-V-P) will make it clear why variable

costing and cost-volume-profit analysis go hand-in-hand.
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TABLE XI

COMPARISON OF VARIABLE AND ABSORPTICN COSTING

Variable Costing Arsorption Costing
Direct labor . $10.00 $10.00
Direct materials 8.00 : 8.00
Variable Overhead 2.00 2.00
Fixed overhead 7.00 :

Total cost - $20.00 : $27.00

F. COST-VOLUME-PROFIT ANALYSIS

Cost-Volume-Profit (C-V-P) analysis is normally done for
a company’s internal use only. It allows the manager to view
the costs in total and o; a per unit basis. It also allows
the manager to see the contribution mrgin—-ivhich is the sales
revenue minus'the variab1§ expenses. The contribution margin
is calculated for the total and per unit. The contribution
margin can be defined as the amount of money that is used
towards covering all of the fixed expenses. Once the f;xed
expenses are covered, then the amount remaining goes towards .
profits for the period. Table XII illuaéragea the‘concept of
contriﬁution margin. This fol;oﬁing table shows that if 250
widgots are sold, the resulting net income will be $200.00.
Each unit generates 310 in sales revenue, but cost§ the firm
| $8 in variable oxpeﬁida. Therefore, thc'cont:ibgtion nargin'
per unit is $2. Since 250 widgets were sold, this equates to

a total cont:ibutién nargih of $500. This is not the net
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TABLE XII

COMPUTATION OF CONTRIBUTION MARGIN

Total Per unit
Sales (250 widgets) $2500 - 810
Less: Variable expenses 2000 8
Contribution Margin $ 500 $.2
Less: Fixed expenses 300
Net Income . 8. 200

income'howovar, since fixed expenses (i.e., rent, etc.) must
be deducted from this amount. -
1. nroik-lv-n innlyhin

When the total sales equal the total expenses
(variable and fixed), the break-even point has been reached.
Beyond this point, each additional sales result in a pfofit
equal to the unit contribution margin. The break-even point
can be calculated using Qimple algebra. The formula for this
calculation is: Sales = Variable expenses + Fixed expenses +
Profit. Figure 3 shows the break-even point graphic;;ly-fo:
the widgets example discussed previouaiy. The break-even
point for the wideta ¢4aéuaaed in the previous example is
150. This was calculated using thelfornula astfollbwéz
$10(X) = $8(X) + 300 + 0, Whers X is the number of units that
must be sold to reack the break-—-even point; Therefore,
when sales are less than 150 widgets, the company would
experience a3 loss since not all of its costs would be covered.

. Conversely, if 151 widgoél are sold, the net income would be
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Figure 3. Break-Even Cost Curve

$2, which is eqt;al to Lhe contribution margin (sales revenue
' less variable expenses. , '

As ‘Ivaa discusaed earlier, the variaple cost model, C-V-P
analysis and fl‘xible budgeting work vei'y well together. 'rh.o!yl
both use variable costs .in‘ their computations, and _ this
results in less ,tiv.me being spent in accﬁx#ulating ‘dif.'fe,r.ent

,i:ypos of cost data.

G. Job Order
Job order costing is typically used in manufacturing
industries where many different types of products are produced

to meet different customer needs. This type of cost system is
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also used in the Navy Indugtrial Eﬁnd (NIE).’,F@: éxample, in
a ship repair facility where three different types of ships
are being overhéuled, each wouid have 'ay job cost sheet
assigned to it. The job coat sheet would list the direct
labor and direct material costs thgt-ﬁhve-been incurred in
overhauling that ship. The total overhead costs for the
entire facility are calculated using_'ﬁhe predetermined
overhead rate equation discussed earlier. The calculation
would yield a dollar value pgrlbas..ﬁnit (i.e., direct-labor
| hours). This value would then be aﬁplied to each ship based
on its direct labor-hours. Again, iﬁTchould be noted that if
the estimates used for the predaiornihed overhead rate
calculation are inaccurate, it could result in the overhead

costs being over or under applied.

H. Conclusion
Thia,chapter'haa provided six diffarent cost syuntems that
ﬁre used in the public and private bgctpr. 'Nhile reviewing
these systems, it was necgasary to make sipe:asspmptibné. rhe
categorizing of cbsts‘into only variable and fixod.was_éne of
these asaumptioné. The effoft-;equirod torporfo¥m thisﬁtaék'
copld'bo‘substﬁnt;al; depending on the orgahizatioﬁ;s size,
and thu§ cost tho.oréanizatibn a great sum of money and time.
1. Variabl | -
v 'It war assumed, as'ia gpngraily'thd case, that the
vaéi;ble coits were linear. This makes éoﬁbutationa much
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easier. However, variable costs can, and do,. exhibit a step-
function rather than a linear relationship. Figure 4 dépicts

the linear and step functions.
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Figure 4. Comparison of Linear and
,Step Variable Cost Curves
2, Fixed
Fixed costs, it was assumed, were constant over time.
This is not entirely accurate for every.case howe#er. Fixed
costs are only‘constant over a specific ?eriod oﬁ-relevant
range. For example, the fixed costs to operate a
manufactﬁring plant could be ten million.do;la:a po:'year. It
an addition was to be added to the plant the following yea:,'
the fixed costs would increase to 10.6 million. Over the two
‘year per;od‘tho costs are hot fixed, bﬁt they are gixedfwithin'
each year; | .
13. Mixed
In addition to pure variable and pure fixed costs,
some costs exhibit traits of both, depending on the level of

activity. In order for these costs to be used in the cost
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systems discussed, they must be broken down into their.

variable and fixed components. An enormous amount of effort,
time, and money can be expended in performing this
transformation.

4. Advantages and Disadvantages

There are some clear advantages and disadvantages

inherent to the cost systems discussed. The discussion which

follows outlines some of these.

a. Actual '

| The main advantage with this cost system is that no
estimates or forecasts need to be performed and taat all costs
will be covered. While having all costs covered is an
advantage, it is also a disadvantage. By havingv all costs
covered, there is no real incentive to look for more efficient
ways to produce the producf. |

‘b. Normal .

| By normalizing the predeteminod ovorhéad rate, the

um.t cost for the p;bduct can be kept fa:l..rly‘ constant over
tirme; wpich is an advantage. The biggest problem with this
type of cost system is the estimates that are used to arrive
at ‘tl;q .normalized predetemin.ed‘ ov;erhead rate. If the
estimates are hpt accur:ito, the .sys.ten will not perform well

- séandard

The biggest advantage of this colt system is that

it allows the manager to "manage by exception”. The manager
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only has tb give his attention to items that are not within
the set standards. The disadvantage to this syétem is the
actual setting of the Qtanda:da. Setting wrong or improper
standards could lead to bad'emp;byee moral and possibly even
dysfunctional consequences. This is also a very costly
process involving industria; engineers, cost accountants, and
operation personnel.
d. Variable

The advantage of this type of cost system is that
it’s easily integrgted with flexible budgets and cost-volume-
profit'analysis. rﬁis allows one type of cost data (variable)
to be collected and used in different types of aystems. The
disadvantage is th;t fixed costs are not used in the decision—
making process. Dgpending on which accountant you talk to,
this could be an advantage or a disadvantage.

e. Cost-Volume-Profit Analysis

The advantage of this cost system is its easy
integration with fle;ible budgets and viriable'costing. . The
concept of confribﬁtion ﬁargin ana break-even analysis allow
the manager quick and easy methods to view @iffbteﬁtnlevals of
acpiﬁity and‘their'aaaogiatéd‘coptéuénd profits. Aéain, a
‘'possible disadyantaée could bevthé absence of fixed costs in

.the decision-making process..
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£f. Job Order
This't§pe of cost ayateﬁ is indispensable when a
few unlike pnits are being produced. It allows ail of the
associated costs for each particular product to be assigned to
its job sheet. A possible disadvantage of this type of system
is once again the estimations required to arrive at the

predetermihed overhead rate. If the estimates are not

‘accurate,~the cost systen will not function very well, which

could result in the compdny losing money if the overhead is

being under-applied.

44




IV. UNIT CO3TING AND THE Dob

A. INTRODUCTION
'The CIM initiative will require eight to ten years to

become fully implemented. During <+his time,l ather DoD
initiatives are being implemented, such as consolidation and
unit costing.' At some pcint in the future, the ciu
initiative, whick is a global concept, will have to deal with
how these programs are going to be incorporated into Cim.
This incorporaticn could consist of the CIM adopting one of
these other initiatives fully, or totaliy ignoripg it. CIM is
viewed as being the global manzgement information system (MIS)
for the DoD. Any other system must therefore be a subset of
CIM. This chapter focuses on £h§ unit qosting concept that
the DoD is curreqtly implement.ing and comparus it to some of
the cost systems discussed pre&iously in Chapter III. |
'B. BACKGROUND

| The unit cost ini iative in the DoD has its rqots in a 10
August 1989 memorand [Ref. 8) from the Prinéipal‘voputf
Comptroller of the Dog, Donald B..Shycoff. In this memd, Mr
Shycoff states that although the governﬁ?nt is not'a.profit-A
making buaihess, it wonld bene’it‘from.businesa-lika concepts
in planning and budgeting operating activities. He states

that the environmegt d the culture of activitieas need to
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"change in order for this to take place. Since the government

is not a profit-making busineas, costs will have t§ be cut in
order to meet reduced budgets. Shycoff states that the only
way to accompliéh this is to use unit costing.

In his 10 April 1990 memorandum ([Ref. 9], Mr. Shycoff
continued the implementation of the unit costing concept by
identifying the eight functions that would be implemented.

These functions include:-

. sdpply ope:atiohs
* supply depots

¢ health care

] rocfuiting

°* base operations

] nilitalry training
¢ depot maintenance

* commissaries

The memo called for implementation of these: functions by 1
October 1990 (FY91). Data for this ini “.ative is currently
boinq provided by tho'Dofin-o &npomr Data Cohtor (DMDC) in

'uontg;'oy, California. financial reports from the services for

1989 are being collected to provide a baseline for .the’ unit

costs.
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C. UNIT COSTING .

Before discussing the DoD’s unit costing guid#nce‘in.'
detail, a review of unit costing techniques is in order.
Recall from Chapter III that a unit cost is computed by
dividing the tdtal costs to produce the product or service by

the total number of units produced. For example, if it costs

$50.00 to produce two widgets, the unit cost of each widget ig

$25.00 ($50.00/2).

There are two components to the unit cost equation. The
numerator, which consists of the total costs including direct
costs, indirect costs, and 'general and administrativo‘(c & A)
expenses and the denéminato: which is the total number cof
units. The denominator is measured in the output unit that is

chosen, such as direct-labor hours, machine hours, number of

‘invoices processed, stc. Each of these components require

further explanation.
1. Total Costs (Numerator) .

The nﬁmerato:lof the unit qoat equatién consists of
the direct and indirect costs along with the G & A expenses
associated with it. Recall ftén Chapter III that whether a
cost is"di:oct or indifoct' depends oﬁ one’s frame of
reforence. The same holds true hers. |

a. Direct Cost

A direct céat is on§ that is clearly identified and

traceable to a apocitic.produét or service. A professor’s




salary would be a direct expense of concducting a claﬁs that he
teaches. For a specific dapartment,_such as purchasing, all
costs of workers, machines, utilities, and éupervision are
direct costs of that department.
b. Indirect Ccst
An indirect cost is one that cannot be traced to
one specific product or,s?rvico or a department. It’s costs
are incgrred by more than one product or service, but not by
all products or services. Referring'to the example concerning
the professor, ﬁia secretary’s cost would be an indirect
expense. The secretary worka.for one department and provides
a service to all the professor’s in that department. She does
not iork for all éf the proquso:'a on the campus.
c.'Gbnornl and‘ldnipiatxneivi Expenses
General and a&ninistrativn ;xponso. can be thouéht
of as overhead. These expenses cannot be Ao-ociatod with a
9pocific product cr service, but benefit all products or

jorvicoa. Again u-ing the cbllcgo professor example, the cost

of the janitorial staff, personnel doparfq.nt,,oocﬁtity, etc.

are all G & A’eipohooa. None of these expenses can be traced
diroctly to a particular prot@caok, course, Or dopqzt-ent but
Ithoy benefit the entire college and all of iti,préfocabra.
d. Allocatien

Because they are not diroctlf traccable to cost

objectives, indirect costs .and G & A expenses must bo
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allocaced to cost objectives. In order to allocate these
costs, a lase is needed. Fart 403 of the Cost Accounting
Standards Board lists some augéestions for possibie bases.
The concept of allocation was diséussed earlier, and an
example was provided in Tables IV through VI in Chapter III.

It should be noted that in depot maintenance, the DoD, and
specifically the Department of the Navy (DoN), is already
using a unit cost system--job costing. Ship overhauls,
aircéaft repair, public works, and computer sfatems are all
costed on a unit basis, except that not all of the G & A may
have been allocated. |

2. Measure of Output (Denominator)

The}denomin;tor of the unit cost equation contains the
total number of units of some measure of output. Counting the
number of units is not'difficult, however deciding on the
- correct qéaaure of output to use can be. For a manufacturing
'company, counting the number of physical units produced (e.g.,’
comp;xtera, ' automobiles) would be one possible measure of
'oﬁtputu This would be very dacy to use in practice and makes
sense. In the DoD however, services rather than products are
~usually the output of oboratinq ;ctifitics. A measure of
output needs to be chosen so that it allocates the costs
fairly to all outputs ( i.e., §:oducts or services).

Choosing a good measure of outpuf is required for the unit

costing system to work otfoctiQ.ly. Attit a lengthy
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investigation by DoD task groups fof each of ‘the eight unit
cost areas, aqréement was reached on measures of output. For
the eight functions thﬁt are currently being implemented using
unit coating,'rable XIII provides a list of the measures of

output that are being used.

'D. DoD UNIT COSTING GUIDANCE

After numerous woiking_drattn, the DoD’s most recéht unit
cost guidance was published in an interim torﬁ on 5 October
1990 [Ref. 10}. As of thi; writing, no further guidadce is
available. ' This §uidance is being used by each of the eight
functions 1denti£iad earlior.

The guidance states that a business type accountxng system
should be used. The guidango.statea:

The goal is to have each product or output bear as
accurate a cost as possible. No savings are directly
attributable to unit cost. Savings are only realized as
processes are changed or eliminated and the effects of
these changes are rofloctcd in the actual cost per output.
_ [Ref 10:p. 2]

The guidancs goes on to say:

A unit cost system will not solve all the problems of
managing an activity or function. It is not a substitute
for management, but rather another tool for managing.
Activities must still be responsive to corporate policy,
even if that policy increases the unit cost. This system
provides ability to focus on the cost of a policy. It
will identify costs, not eliminate them. Recognition of
total costs, along with the flexibility to manage costs,
provides the opportunity for improvement. (Ref 10:p. 2]




TABLE XIII

MEASURES OF OUTPUT [REF. 10]

FOWCTION - PRIMARY OUTPUT MEASURES
Base Opezations Base Swpport Services coet per sverage ITS nrt!em
Fasilities sepport services soet per squase foot
Commissaries Appropriated funde coet per dollar sales
Stock Tuad post pex dollar sales

Trust Tuad ocoet per dollar sales

Profit or 1oes Based oa fixed priee palioy
Cost per msdtieal work wait

Cost per resruit tralaing graduate

Coet per ‘officer candidate graduste
Cost per opodu.tud training 'uﬁ-t‘
Cost per uade pilot

Cost pec professiomal sdusstion yradute

Depot Maintesasce
Bealth Care -
Military Training

Recruiting

Cost per coatIacted ealisted

Coet per wmedical officer caadidate resruited

Coet per othe: officer eandidate reecruited
Swpply Depots Cost per line item received

Cost per lise item ehipped

NN DR BEWN e e NI e
. .. byl RIS . . b ..

Supply Operstieans Coet pex dollax of steck fund salee

1. Budqttinq and Resourcing

The guidance diécusses how the eight functions will

receive their budgets for the fiscal year. This'can best bel
shown through an example. 1In the upcoming fiscal year (FY1),
the activity eipects to éerform a workload of 1,000 units. 1In
FY0, the activity performed a workload of 2000 units at a cost
pf $19,000. This equates to a unit cost of $5.00
($10,000/2000) . For FY1l, the activity will be provided with
'a budget of $5,000 ($5.00 X 1,000), which is equal to the unit
cost times the number of unital expected to be producoq.
However, this is not a qua;antoed amount for the activity. 1If
the activity produces only 500 units, they will only receive
$2,500 ($5 x 500). ' There is one very big problem with this,
it assumes that all costs are variable. The interim guidance

states:
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...all costs are variable which is not the case. However,
until such time as variable and fixed costs are distinctly
defined and supportable, earnings will fluctuate with work
load as though all costs are variable and adjustments will
be made when necessary. [Ref 10:p. 8]

2. Computing Unit Costs
~Recall from Chapter III the discussion concerning broak¥evan

analysis. The DoD guidance assumes that all of an activity’s -

costs are variable and thus bases the ictivity'a funding on
. its output. This can lead to major problems since many of the
costs are fixed. For example, while civilian personnel costs

are normally #ioyad as variable costs, they really are not.

Much of the DoD’s work force is tenured and it would pro&e,

very difficult to reduce this work force. Therefore, the cost
- of the poraonn§1 is relatively fixed and will not fluctuate
much with an activity’s output.

If an activity’s costs are purely variable, the cost curve
will resemble Figure S. As the level of activity increasss,
the funding also increases. However, the uqlt cost remains
constant at varying levels of activity. The unit cost is
$5.00 at both points A and B. - . |

_gafer-héain to thg above example where the activity was
' budgeted $5,000. If we assume that there are yarihblo and

fixed costs and that the fixed costs are $3,000 then the cost

‘ cu:vi'would be as shown in Figure 6. The break-even equation
for this curve is 5(X) = 3000 + 3.5(X), where X is the number
of uﬁita.' The break-even point ip 2,000 units (point X).
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At point X, the unit cost is $5.00 which is wnat the budget is
based upon. If tﬁé activify produces only 1000 units (point
Y), they will only receive $5,000 in funding. If the
activities fixed costs are §$3,000, they will not receive
enough funding to cover their total expdnsee. At point Y, the
unit cost required to cover all expenses is $6.50. Since the
activity is only budgeted at $5.00 per unit, they will sustain
a loss of $1500 (($6.50 - $5.00) X 1000 units).
Alternatively, if theii output is 2,500 units (point 2), they‘
will receive $12,500 and their fixed costs remain at $3,000.
At point Z, the unit cost required to covar,all‘expenses is
34;70. Since the activity is budgeted at $5.00 per unit, they
will earn a profit of $750 (($5.00 - $4.70) X 2500 units).
This wouldlprovido‘fhe activity with a surplus of funds.
Thus, the activity would have no incentive to view all costs
and iook for inefficiencies. Table XIV shows the profit and
loss computations at points Y and z. |
Over the long run (more than one yea¥), all costs are
‘conaidered to b§vvariable.‘ By adopting this assumption, the
DoD guidancevof treating all costs as variable would prove to
 be correct. However, since the activity receives its bﬁdget
based on the previoﬁs yeai'a‘oﬁtput (short-run),ythe‘coéts
need to be bfokon down into th?ir fixed and variable
components. This is the only way ;o ensure that the budgeting
process is fair and accurate. One could also take. .the long

run view and use full costs in yhich the separation of
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TABLE XIV

COMPUTATION OF PROFIT/LOSS

Point Y Point Z
Revenue $5,000 $12,500
Leses Variable Costs 3,500 8,750
Contribution Margin 1,500 3,750
Less Fixed Costs 3,000 3‘000
Profit/Loss . (81,500) ~ §750

variable and fixed costs become unimbortant. Over the long

run, only total costs have to be covered.

E. COMPARISON TO OTHER COST WODELS

Unit costing coulg be used with any of the six cost
systems discussed in Chapfer III. Currently, the DoD does use
a unit cost job order system for their industrial funds.

1. S8Standard Costing (

The DoD unit cost guidance is very similar to the
standard cost éystem described §arlicr. The DoD develops a
unit cost based on past performance. Tlis "standard cost" is
‘then used to provide “he activity with the funding for the
current ye#r. As waa.ahown in Figure 6, the unit cost varies
at different le—.,ls of activity due to fixed costs. This
‘would réquire the etandard; or unit codt, to be réaat yeafl}
in order to reflect fhe current cost. One of thelproblems
with this type of system in the DoD is that there is no
physical output, only performance of services. Also, it ias

hard to define the labor and matgriil.atandarda per output.
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2. C-V-P Analysis
The DoD unit cost system and C-V-P analysis are

different.. The DoD accounts for total cost per unit. The

C-V-P system looks only at variable costs because thoy.change'

with volume. Fixed costs Qre_charged against the period.

Table XI in Chapter III demonstrates the differences between

variable and product costing. The C-V-P system could be made
to conform to the DoD aysteﬁ by adding the fixed costs to the
variable costs and then dividing by.the total output.

A similarity between the DoD unit cost system and C-V-P

'analysis is the éoncept of the break-even strategy. The DoD’s

goal is to set the unit cost such that an activity will show

no profit or loss for the éeriod--break-even. As was shown in
Figure 6, it will be very difficult for an activity to break-
even due to the effect that the fixed costs have on the unit
cost.
3. Job Cost |

' As was stated earlier, the Navy and the DoD curﬁbntlf
'uae' the job costl.system -in a unit':coating tqahion‘lfor
"industrial funded activities. This a&qtem is well suited when
- small numbers of diasimilér types of products such as ship

overhauls or computer progrms are 'be;l.ng 'p,rovided. The

problem with our existing job coat.afgtamq is that tﬁey'tend

not to allocate all of the G & A costs,.~This‘reaults in the

-activity taking a loss. This system can be made to work, but
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the activity must ensure thst all costs, including ¢ & A, are

" fully allocated to sach job.

F. CONCLUSIONS?
One of the problems when using unit costs in the DoD is
that for many activities there is not an easily measurable

output such as there is in a manufacturing company. The DoD

deals more with services than witl. products and this presents

a probiem when deciding on the measure of output.

With the DoD’s unit costing system, budgets are provided

based on expected work load and unit cqsts. What happens when
an activity needs to buy a new copying machine or a computer?
The interim guidance [Ref. 10] states that depreciation will
be taken on all new investments in propexrty, plant and
equipment. This depreciation.amount must provide a reserve
for replacing assets in the future. However, this
dep;éciation only applies to new items, Nonelof the existing
property, plant ot.equipmenf Qill be depreciated in this way.
This will lead to no reserves for replacing the current

assets. Since the cost of the' new asset was not added into

the unit cost data, the activity will have to submit a new

‘ appropriation for this new oqu;pmepti Tho'§ame thing will
apply when a newlfacilify needs to po constructed or an old
one rahovat?d.' Where is this money going t° comé from? While
there is no clear guidance as to where these funds will be

obtained from, CIM personnel need to be awé:a of these type of
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problems. These type of isgues must be incorporated into any

long range plan for the DoD.
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V. CONCLUSION

A. SUEARY

Chapéer_I provided a brief background on the Corporate
Informatioh Management (CIM) initiative and discussed such
issues as: what is CIM, why CIM was initiated, the purpose of
CIM, and‘the implemernitation of CIM. This overview, of this
innovative DoD approach, is necessary for understanding the
remainder of the thesis.

Chapter II discusaud the current methodology that is being
eﬂployad for the CIM initiative. This éhAyter provided a
brief summary of the CIM Process Guide, which consists of over
220 pages. Digcussions in this chapter included the three-
phase methodology being used and provided a break dowﬁ for
each of these three phases. These phases span eight to ten
years for completion.

Chapter III provided a review of‘sixvof the most commonly

. used cost systems in the public and p;ivate seutors. The cost

Systems reviewed.included: actual, normal, staﬁdard, variable,

coét-volume-profit'analysis, and job costing. ~his chapter

also included a discussion oa three classificaticns o£ cost:
difect,_ indirect, and- manufacturing overhead coets.

Differences between the behavior of costs, i.e., fixed and
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variable costs, were diacuﬁaed, along with theladvantages and
disadvantages of each of the six cost systems. ,

Chapter IV described the current implementation of another
DoD initiativo-?the unit cost system, A discussion of
budgotiné'and resourcing was covered along with how th‘ unit
costs were determined. A review of unit costing techniques
was also providod to re#cquaint the reader with the process.
This chapter concluded with a comparison of unit costing to

three of the cost models discussed in Chapter III.

B. COST MODEL
CIM personnel have two distinct directions that can be

féllowcd in adopting a cost system for CIM:

¢ Full cost

‘e Variable cost

The DoD is currently moving in the direction of the full cost
system with the unit costing initiative. ' All costs are put
into the numerator of the unit cost equation. This is the
correct model to use since the DoD is viqwing all costs as
variable. OV‘é the long run, ail costs will be variable, ;nd
thus the full cost model seems appropriate for cost budgetiny
and conetag. .

The .'wD/DoN already use ﬁhi- type of cost model in their
,it'x‘duattia.l activities. The DonDoN use job costing and break-

_even profit centers to implement this cost model.
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The other approach is to use a variable cost modal. This
method requires that all costs be bro'kexi out by type of
behavior: fixed and variable. Determining cost behavior can
be very costly and take an enormous amount of time. However,
if the costs are separated by type, then the variable costing
system and C-V-P analysis can be used. C-V-P analysis, break-
even analysis, and flexible budgets .all require oniy variable
costs in their. :calcula‘tions. The fixed costs that are
' incurred are charged against the period. A review of Figures
5 and 6 will show that unit costs will noﬁ be accurate if the
fixed and variable costs are not separated.

In my opinion, variabie costing and it.» #olated techniques
would provide the greatest benefit to the DoD for yearly
budgeting and cost control withih the ahétt-_tom decision
horizon such as one year. C-V-P analysis, | b;:'eak-ovon
analysis, and flexible budgeting would provide managers with
the tools necessary to look for inefficiencies and also make
it easier to adjust to varying livols of activity. The
biggest "roadblock” to utilizing this vu:':l.abl‘q cost system is
theti;tx: and oftott that. must be lp‘ﬂt’ 'to, determine cost
types. | " | |
' CIM personnel m’mtz docidc early on what cost model is
going to be used so that its lntou\atioxi toquirmnta will be
included  in £ho model that CIM is developing.
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C. ' NON-FINANCIAL CONSIDmTiOHS

Although only financial considerations were discussed in
this thesis, CIM. alsoc needs to review non-financial
considerations. For example, in the civilian perbonnel area,
measures such as turnover rates, absenteeism, etc. should be
included when developing the initiagiva. CIM personnel need
to be aware that just dealing with the financial

considerations is not enough.

D. FUTURE RESEARCH

The DoD unit costing.initiativa beyan implementation in
Oc£ober 1996 (rygsl). 8Since unit costing is so new, studies of .
its effectiveness are not’availablo. A,foconnondod follow-on
study would be to review thg activities that have adopted the
.unit. costing. cohcopt, and provide an analysis of the
effectiveness of unit costing, and also to invu.ﬁiggte how
unit costing fits tho‘partigula: CIM area. Based on these
results, CIM personnel would then h;vq sufficient data to
Justify the incorporation or non-use of unit costing. Until
unit costing develops a few.yoaia of data, it will not be
feasible to. conduct this type ét -tqu.:‘v
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