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ABDSTVACT

This thesis provides a brief history of the Corporate

Information Manegement (CIM) initiative, and includes a

summary of the methodology being employed to complete the

initiative. The focus of this thesis is on the alternative

cost models that are available to the Department .ýf Defense

(DoD), and the information reqnpirements for each of them. The

cost models reviewed include: actual, normal, standard,

variable, cost -volume-profit analysis, and j3o order.

Advantages and disadvantages of each of these models is

discussed.' In addition, the current DoD imp1•mentation of

unit costing is also discussed and compared and contrasted to

the alternative models that exist.
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x. INTRODUCTION

A. BACKGROUND

Thus far the 1990's .4-troduced great change not only for,

the world, but mc-e specifically for the Department of Defense

(DoD). It appears that the cold war, which had lasted for

over forty years, is over and the United States is reduaing

the defense portion of the fedral budget. Since the

perceived threat has diminished, many a-gue that the DoD

budget, and troop strength shosild be reduced accordingly as

part of the so-called "peace dividend". "Mis is a drastic

change in policy from the 1980's when the DoD's budget was

increased almost every year aid the military strength of this

country was 4yrowing. Because the funding was eas' to obtain

for all of the armed services, waste surely took place due to

redundancies in effort. Each service had no motivation to

consolidate with othir services in order to save money.

Because of this reduction in funding, the DoD is currently

reviewing many alternative ways in which it can save money and

become more efficient. These alternatives include: Unit

Costing, Consolidation, and Corporate Information Management

(CIM). This thesis addresses the CIM initiative primarily,

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

1



The following discussion focuses on CIf1's background, purpose,

and direction.

B. WHAT IS CIX?

The Corporate Information Management (CIM) initiative in

a DoD program under the direction of the Assistant Secretary

of Defense, comptroller (A3D-C). It has three objectives;

* To ensur'e the standardization, quality, and comisistency of
data from DoD's multiple management info.-mation systems.

9 5o identify and ivplement management efficiencies in
support of busino.-- areas throughout the information life
cycle.

* To eliminate duplication of effort in the development of
multiple information systems designed to meet a single
functional requirement. [Ref. 1.]

In a memo from Secretary of Defense Dick Cheney, dated 1.6

November. 1990, direction of the CIM initiative was transferred

to the Assistant Secretary of Defense fox Command, Control,

Communications and Intelligence (ASD-C31).

In conjunction with the abovxý stated otectives, t1h.e CIM

initiative has a scope which includes:

DoD wide information managment.

Information management within each business area. [Ref. 11

C. XSTABLISUMNT 0O CIX

The program began officially on October 4, 1989, but

events leading up to its spawning began during the early

2



months of tht Bush administration. 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 problems. The outcome of these reports was

that the President instructed the Secretary of Defense to

overhaul the acquisition and management practices. Tha

Secretary of Defense responded to the President's request in

July, 1989 with the Defense Management Report (DX) which

.... provided a plan to implement fully the Packard
Commission recommendat ions; improve subetr~ntially the
performance of the dsfsnse acquisition system; and manage
more effectively the cepsrtment and its resources. [Ref.
2:p. 8]

In addition to this, the DoD found that there were me.ny

redundant arean, in the case of information systems (i.e.,

.ich service has its own accounting system). Additional

improvements addressed consolidating many of the over 1000

information systems which deal from design through

administrative support, and streamlining the services' pay and

accounting systems. Through management changes, personnel

cuts and -enhanced information systems, the Department of

Defense anticipates $2.3 billion in savings in 1991, and $39.

billion over five years [Ref. 2 :p. 13].

In July, 1989, Congress responded to General Accounting

Office (GAO) reports citing mismanagement of automated data

processing and sugge..Aed that no more funding would be

available for DoD investments in information systems until the,

department devised a nc-.--redundant strategy.

3



In response to these criticisms, Deputy Secretary of

Defense Donald J. Atwood established the Corporate Information

Management initiative through three actions:

* Established an executive level group of officials, both
DoD and outside of DoD, to review the current procedlires
within the DoD and recommend corrective actions.

* A management plan to be drafted by the Information
Resources Management (IRM) staff.

* After completion of the CIM process guide, the functional
groups will be established. Officials from the Office of
the Secretary of Defense (OSD) 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 Council (MAISRC) as a committee, with the chair being

filled by the DoD Comptroller. This committee will operate

under MAISRC procedures and will provide a review of

information systems prior to DAB a-.tings. [Ref. 33

D. W=? CIII?

1he Deputy Secretary of Defense, Donald J. Atwood, was

appointed to office by President Bush early in his

administration. He came to government from the private sector

where he was an executive for the General Motors Corporation

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

they were experiencing the same type of problems that the DoD

4
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is now facing: rivalries, duplication of effort--redundancy,

obsolescence, etc. General Motors devised the CIM approach to

combat these problems. Because of Deputy Secretary Atwood's

prior experience in this area, he wan assigned to initiate the

CIM initiative for DoD.

z. PURPosz or c1u

CIM's broad goals are to reduce and eventually eliminate

redundancy between the services. In addition to this, CIM is

to establish common data requirements anid formats which will

rsduce the number of information systems that the DoD

currently supports. CIM's specific goals are:

* Develop pz cess models that document new and existing
business methods.

9 Develop standard data definitionr available for the
Department's business and mission areas.

9 Develop a set of common information systems for each
function, built upon standard data and business methods.

* Develop an open systems computing and communications
infrastructure, transparent to the information systems
that stand upon it. [Ref. 4:p. 211

Reductions in the number of systems supported will lead to

monetary savings for the DoD.

r. nipLnm ATion

CIM will be implemented through two groups which will

manage different levels of the initiative. The Executive

Level Group (ELG) will manage boD-wide information management

5



strategies. This group will consist of six industry and three

DoD exncutives. They will examine critical elements of DoD

CIM, evaluate current oversight practices, and review the

procedures of the functional groups. The ZLG reports directly

to the Deputy Secretary of Defense.

The second group is the Functional Groups which will

address the functional areas which include:

* civilian payroll

* civilian personnel

* contract payment

* financial operations

* government furnished material

* material management

e medical

* warehousing

These are the initial groups that have been established in

this area. Each group will consist of senior level

representatives from each of the DoD components. Each group

will examine requirements from a functional point of view.

Ultimately, it is hoped that the CIN initiative will include

all of the administrative functions within DoD.

0. T=8X8 OR3CTIV

The purpose of this thesi, is to examine the Corporate

Information Management 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.

R. RUSNARCH QUZSIONS

The research in this thesis will answer the following

questions:

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

"* What are the information requirements for each model?

"* What are the strengths and weaknesses of each of these
models?

"* How do these models compare or contrast with the Navy's
current implementation of Unit Costing?

I. NDTNODOLOG7

The research for this thesis was acomplishad through an

extensive literature review concerning cost models in both the

public and private sectors. Since CIN is so new, there is

currently no published data available to perform data analysis

or statistical analysis. This thesis was. written while the

CIM initiative was in progress.

#7. OUTiLZ3Uo CU' A1?ZPA

The following is a brief summary of the discussion in each

of the remaining chapters.

7



1. Chapter II. Corporate Infomation Management

Methodology

The CIM methodology will be discussed in more detail.

This methodology is what will be used by each of the eight

functional groups.

2. Chapter III. Review of Cost Systems

Will provide a brief review of six of the most common

cost systems used in the public and private sectors. These

cost systems include: actual, normal, standard, variable,

cost-volume-profit analysis, and jvb order. Advantages and

disadvantages of each of the systems will be cited.

3. Chapter IV. Unit Costing

This chapter will discuss how the Department of

Defense is currently implementing anit costing. Some of the

cost systems discussed in Chapter III will be compared and

contrasted to this unit costing model.

4. Chapter V. Conolusion

This chapter will provide a review of the high -points

that' were covered and provide a summary of the cOnclusions.

8



I1. CORPORATZ INFORMATION T MTTHODOLOG

A. BACKGROUND

The methodology used by each of the eight functional

groups must cover the entire planning process, from

development of a future mission statement to design detail

such as process 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 Management

Process Guide to aid each of the functional groups in their

efforts.

The current process guide [Ref. 5], dated August 1990,

outlines the three-phase methodology that has been developed

for the eight functional groups. Figure 1 shows the flow of

this methodology. The three main phases are:

* Phase 1--Functional'Vision

* Phase Ii--Functional Business Plan

* Phase III--Information Systems Strategy

The estimated time required to complete these three phases is

between 18 and 24 months. However, it will take eight to ten

years to fully implement the CIM initiative. Since all of the

functional groups are working separately, they are in various

9
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stages of completion. Figure 2 shows the progress of one of

the functional groups, Financlal Operations. These were the

only specific data available at this time. The status of the

other functional groups is unknown.

II I i WI
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Figure 2. Financial Operations Group Milestones

Recall from the first chapter that there is a functional

group for each of the following areas:

e civilian payroll

e civilian personnel

* contract payment

* financial operations

* government furnished material



"* material management

"* medical

* warehousing

The personnel recp:ired for manning each of the eight

functional groups is shown in Table I.

The CIM Process Guide 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. PHASM 1: rUNCTIONAL VZSZOW

During this phase, the functional group will develop a

future mission statement and scope, proposed future policy and

guiding principles, and future vision. Each of these are

described in more detail below.

1. luture mission and Scope.

During this step, the functional group, which is

comprised of various components of the DoD, will describe its

future function within the DoD. Since the, various DoD

components are involved, dynamic interaction must take place

and a consensus must be agreed upon. The agreed. upon mission

and scope will then be subdivided into four parts. The

mission and scope that is agreed upon during this step will

provide the context and the boundaries for the function.

12



TABLE I

COMPOSITION OF CIM FUNCTIONAL GROUPS [Ref. 1]

CIV!LIAN DISTRIDMIN IINANCIAL CraWI• 2IDCAL eav nn ISMLRJ COMPACT MERL

PAYROLL. CUUWZ3I QrZRT1J6= PUROsaim 6URYICU EIRM 3 boAmam

O8D (TuaoMp) 3 2 4 2 1 1 1 2 16

OW (CIM 1 1 1 1 1 1 2 1 9

OW1 7 6

ARMY 3 4 7 4 a 1 S 3 36

uw 3 2 S 6 7 5 3 2 34

AIR room 3 3 a 6 6 1 6 3 35

muN"0 I 1 21 1 6

JC1 1

DLA 3 3 5 5 1 10 5 32

VACILIT129 I 1 I I I I 1 6

x1 2 1 1 2 1 9

TO.hI 1 17 30 33 3 7 36 1i I"a

2. Propos.4 Future Policy and Guiding Principles

During this step, the group will establish a unified

.proposed policy and guiding principles that will establish tke

guidelines for the future. This step recognizes that the

various DoD components have very different approaches to, the

same problem. This is why this step isgo crucial. It will

establish a single approach for the entire DoD. The group

will draft their proposed policy and guidelines, based on

input from senior OSD functional policy leaders.

3. Future Vision

This step will force the group to foresee and

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

13



In completing this step, the group must determine projected

trends and their rolated impacts. All major trends are to be

identified and their impacts analyzed. These trends may be

the result of both iite& ral and external factors. The group

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

C. PEAS IT: FUNCTIONAL BUSIMSS PLAN

During this phase, the group will provide the functional

business requirements, the current and future functional

models,, and review current and future information systems

requirements. All of the steps to be performed during this

phase are described in more detail below.

1. Nigh Level Functional Situation Analysis

During thii step, the group studies the internal and

exter-ial environw.•nts that affect the 'function. This study

will include, but not be limited to, a description of the

operational environment, legislative environment, the

regulatory and policy environment, and the technological

envi Tonment. Any proposed or ongoing initiatives that could

affect the function will be identified and described. The

completion of this step begins parallel activities on three

separate paths: the future function path, the current

functional path, and the current information systems path.

2. Goals

The group develops goals which outline "what" has to

be accomplished to achieve success. In addition to 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

distinct measures such as "when", "whare", "how much", and "to

whom" that must be satisfied in order to meet that goal. The

group will also, identify the customers and organizations to be

served, and the organizations directing the implementation.

4. Strategy

The group will' develop a broad strategy that supports

the goals and objectives that were developed in earlier steps.

The group's emphasis in this step is on "how" to achieve the

viaion. The group will ,.1st, into logical groupings, possible

actions that could be taken to achieve each objective. 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 for achieving the vision.

5. Future, rnational Concept

In this -step, the group uses the goals, objectives and

strategies that it defined earlier to build a picture Of the

function in the future. During this step, the group will have

to make critical decisions that will define functional and

informational needs for the future. After the group ha&

15



drafted the future functional concept, it will investigate ard

identify industry trends and practices in this area to insure

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. Future Functional Momi

During this step, the group will, develop a more

detailed description of the functional activities by breaking

them down into their component processes. The group will also

re-examine external interfaces and organizational roles and

responsibilities to ensure their completeness and consistency.

7. Future Functional Inforuwtion Model

During this step, the group will review the

iuformation classes identified in the future functional

concept. The group will then analyze th'.se classes to

identify entities and define characteristics of these

entities. After the entities and their associated

relationships have been defined, an enti' '-relationji ip (E-R)

diagram will be constructed.

8. ruture FunoatLanal Requirements

During this step, the qroup will review t already

developed functional processes and entities and will then

relate the processes .o the entities. The group .ri 1 provide

these relatiorK, ips graphically in matrix form.

16



9. Functional Business 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

documents, it is also the point at which a number of

analytical and assessment tasks take place. This step also

brings together the outputs from the current functional path

and the current information systems path.

One of the key items in this step is the identification

and quantification of benefits. The goal of CIM is to ensure

that the future functional concept provides 'a better, more

efficient way of doing business than was done in the past.

10. Current Functional Baselirne

At this step, the group will 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 thet previous step, which is the High Level Jituation

Analysis.

11. Current Functional Model

In this step, the group will review each of the -DoD

components' functional r.-oc~esses. The group will then break

each of these processes down into sub-processes, until

differences between the DoD components can be 'identified.

This step is conducted in parallel with similar activicies

associated with the future model of the function.

17



12. CUrz*nt Vmttional Infozastion Model

During this step, the group will review the high level

information classes used by functional area activities and

processes. The group will then analyze these classes and

define the major entities. The group will develop graphical

representations of how the entities relate to one another by

drafting an E-R diagram.

13. Co.:osite Functional Requirments,

In this step, the group reviews the different ways in

which the function is executed in each of the DoD components,

and develops streamlined and simplified functional processes

and practices. These new processes and practices could

require changes in current policies, practices, instructions,

or forms. The .rc.up will outline the actions necessary to

implement these changes. The primary role of this stop is to

provide an analysis of the previous stops, and the bundling of

this analysis into a set of requirements.

14. notmation systems Catalog

In this step, the group will analyze existing and

proposed systems to gather essential knowledge for developing

the DoD-wide information systems strategy. The group will

develop a. catalog of all these systems. At this time, the

group will also identify which of the systems will not be

considered further.
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15. Automated Information Systw. (AIS) Pofiles

During this step, the group will begin to document'

which of the existing or planned systems will best support the

functioin'. The group will develop a set of functional

requirements for evaluating each of the AISs. The group will

also note any deficiencies, constraints or impacts found.

16. Informatio* Systems Capability Assessment

During this 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 the

systems will meet future functional requirements.

D. PHsiS ,xx: InrowaTiom sysTfhs STRLTZGT

During this phase, the group will develop the future,

composite, and information system process and data models, and

also develop their implem ntation for design. Each of the

specific steps is discussed in more detail below.

1. Future PZocess Mo1el

In this step, th group will develop a model to

compare the logical process es and the relationships among them

so that an implementation strategy can be determined. The

group will also produce a process decomposition diagram and a

data flow diagram (DFD).
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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 initial 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.

The group's final task in this step will be to identify the

specific attributes that describe an entity.

3. FictionAdl Information Systems Requiraments

Previous steps have identified the requirements

necessary to support the function. In this step, the group

will list the improvements that are required, from a systems

perspective, and describe their associated benefits. The

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 info% ation system

requirements.

4. Prioritized Requir -to

This step will begin by receipt of the functional

information system requirements. In this otep, the group will

establish priorities for the requirements so that the

information implementation strategy can proceed in a

constrained environment. The group will develop the criteria

that it uses to prioritise these requirements.
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5. implementation Strate"

During this step, the group will compare the

requirements, that were developed in earlier steps, with the

selected information systems. The group will perform an

analysis to determine the gap between current information

systema, and what is required to perform the function

currently, and in the future. The group will then discuss how

this gap is to be closed, and a course of action will be

developed. The group will then, as in Phase- II-, develop

goals, objectives, and strategies for ensuring information

support to the function.

6. Composite Process Model

During this step, the group's focus will be the

iduntification of logical partitions of the function and the

identification of functional interfaceo; The group will then

decompose the processes. Dependency analysis will then be

performed at each level. The final outcome of this 'step is

that the nature of the dependency will be expressed as a data

flow.

7. Comosite Data Model

During this step, the group will focus on the 'data

necessary for execution of the function. The group will.

develop an initial model which will include data entities,

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.

S. Infczuation System Process Model

During this step, the group will review system

documentation, with an emphasis on design documentation, to

determina what technique was used to originally develop or

modify the system. This will provide the group with the

necessary information to develop a unique way to build the

process model for each information system.

9. nuformation System Data Model

During this step, the group will develop the model

that explains 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 data model

step.

3. ZUTWF.Z

Once CIN imveils the eight. functioral area strategies,

they will still require *eight to ten years to implement.

During this interim period, the DoD will be required to comply

with the Interim Information Systems Charter. The following

provides a summary of this charter:

* An interim information system will be used only if net
benefits accrue to the DoD prior to implementation of the
CZM systen.

22



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

I £f the interim system doesn't meet all of the functional
requirements, an analysis will be performed to see if the
missing re Luirements warrant development.

* Support o1 redundant systems will be stopped. A plan for
transitioring to the interim system will be developed.
[Ref. 61

F. CONcLUS 1O

This chapter has provided a very brief synopsis of the

Corporate Information System Process Guide. It is not

intended to make the reader an expert 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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IXI. RE•VEW OF COST SYST9U

A. INTRJ'ODUCTIOI

This chapter provides a review of six of the most commonly

used cost systems in the public and private sector. These

systems include: Actual, Normal, Standard, Variable, Cost-

Volume-Profit, and Job Costing. The review of these systems

will aid the reader in understanding the remaining chapters.

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

of the terminology that will be used.

1. Direct va Indizect

Whether a cost is direct or indirect depends on one's

frame of reference. For example, the cost of a college

administrator is a direct cost of running the college, but is

an indirect cost of a specific class.

A eirect cost is one that can be obviously and

physically traced to the particular segment under

consideration [Ref. 7:p. 36]. Referring again to the college

adtrinistrator example: if the segment under consideration is-

the Cost to teach a specific class, the instructor's cost is

a direct cost. The administrator's cost would be an indirect

cost since it is not obviously and physically traced to this

one class.
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The following two guidelines will aid in

distinguishing between direct and indirect costs:

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

* If the cost must be allocated in order to be assigned to
a product, it is an indirect cost of that segment.
[Ref. 7:p. 37]

2. overhead

a. NanufacturIng

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

labor costs.

b. Nonuanufactu"Agg

Another component of overhead is nonmanufafturing

costs. These costs are generally broken down into two

categories: marketing or selling costs and administrative

costs. Marketing and selling costs include advertising,

selling, and any other costs that are involved in delivering

the product to the customer. Administrative costs include

executive salaries, clerical costs, and all other costs that

can't be logically grouped under either marketing or

manufacturing. [Ref. 7:p. 26]
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a. ACTUAL

The actual coat system is 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 customer.

For example, if the inputs to produce a widget are $10.00 for

labor, $25. 00 for materials, and $100. 00 for overhead, the

final actual cost to produce the widget would' be $13,5. 00.

This computation is outlined in Table II.

TABLE 11

COMPUTATION OF ACTUAL COSTS

Direct Labor $ 10.900
Direct Materials 25.100
Mf gr Overhead JL00.00
Total Cost $135.00

Actual cost systems would collect data on direct

materials,, direct labor, and overhead. Getting back to the

example discussed previously, the cost to produce one unit was

$135. 00. If ten units were produced, it would cost $45.00 per

unit which is a significant decrease in the cost per unit.

Table III illustrates how this cost per unit was computed.

The decrease in the cost per unit -in because the overhead

costs do not change when more, units are produced (assuming

fixed, not variable overhead). this type of cost oyatem does

not use a predetermined manufacturing overhead rate to assign.
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overhead, costs to production. Instead, 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 1 10 units - $45.00 per unit

C. NOPFxaL

Normal costing is much the same as actual costing except

that the overhead is applied to each unit based on a

predetermined 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 production during the

period.

Overhead costs may include fixed and variable costs which

make it difficult to estimate accurately. However, most of

the costs are usually fixed which is why overhead tends to

remain constant over a period of time. Overhead costs are

assigned to units as indirect costs using anf allocation base.

Due to this fact, if production in a period (i.e. month) was

low, the cost per unit would 3& high. Conversely, if the

production was high, the cost per unit would be low. In order
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.4,

to alleviate this fluctuation in the overhead coat that is

applied, the company would use a normalized 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 the overhead costs are allocated equitably to each

product during the period and that all overhead costs are

covered.

The formula for calculating the Predetermined Overhead

Rate (POR) is equal to the estimated total overhead costs

divided by the estimated total units in the base (i.e.,

direct-labor hours). As can be seen from the formula, the

overhead costs and the total units in the base have to be

estimated for the period, normall.y one year. If the estimates

are very accurate, all of the overhead costs for the year will

be allocated. if the estimates are not accurate, the overhead

will be either over-applied or under-app2. ,ed. If the overhead

is over-applied, the cost allocated to each unit is in excess

of the actual cost. If the overhead is under-applied, the

cost allocated to each unit is less than the actual cost, and

all of the overhead cow'ts will not be covered. The three

cases below (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 units in base: 10 direct-labor hours.
Therefore, the predetermined overhead rate is $10.00 ;-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 x 10 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 per unit is $45.00 and all of the overhead costs have
been applied.

TABLE V

COMPUTATION OF TOTAL COST WHEN ESTIMATES ARE
LESS THAN ACTUAL COSTS

Estimated 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 ($100.00 / 10 DLH). However, if the actual
overhead costs to produce the ten units were $150.00, the
following would result:

Direct Labor $10.00 x 1, units - $100.00
Direct Mat'l 25.00 x 16 units - 250.00
Overhead 10.00 x 10 units - 100.00
Total Cost - 9450.00

The cost per unit charged to the customer is again $45.00, but
this does not cover all of the overhead expenses 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
($150.00 /10 DLk).
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TABLE VI

COMPUTATION OF TOTAL COST WHEN ESTIMATES ARE
GPZAW.ER THAN ACTUAL COSTS

Estimated total overhead cost: $100.00
Estimated units in base: 10 direct-labor houra.
Once again, the p-edetermined overhe&d rate is $10.00 per
direct-labor hour ($100.00 / 10 DLH). Rowever, if the actual
overhead costs to produce the te units were $50.00, the
following would result:

Direct Labor $10.00 z 10 units - $100.00
Direct Nnt'i 25.00 x 10 units - 250.00
Over-haad 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 chose a

good allocation base and using very good estimates for the

predetermined overhead rate calculation.

D. STAIDARD

Standard costing is much different than the two models

discussed previously. Standard costing allows managers to

control prices paid and quantities used by allowing them to

set the cost and quantity standards, for materials, labor and

overhead. The managers can then look at any exception to

these standards instead of reviewing all of the data. This

concept is known as "Management by Exception".
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The most difficult element of this cost model is the

actual setting of the standards. It has been said that

set\%.4ng standards is more an art than a science. However, the

key to setting any standard is a thorough review of the past.

This data can aid the manager immensely in the standard

setting process, but he must remember that this is historical

data and that the future also has to be considered.

The.,t are a few schools of thought when it comes to

setting standards. Some believe that very high standards,

sometimes called "ideal standards", should be set so that it

is almost impossible for a worker to achieve them. Others

believe that "practical standards" should be set, whirh can be

achieved through hard work. Most all agree that "practical

standards" are superior to "ideal standards".

1. Direct Material Standard

This standard consists of two parts: the direct

material price standard and the direct material, quantity

standard. The price standard shows the total cost of the

materials. This can include restocking fees, and discounts.

The quantity standard shows the amount of matorial that will

be used to produce th% finished product. By multiplying the

direct material price standard by the direct material quantity

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

'.Ahbor price standard and the direct labor quantity standard.

Trtese standards are normally expressed in terms of labor rate

und !abor hours (Ref. 7:p. 309]. The labor price standard

reflxcts the total cost (per hour) of the labor. This price

includes 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

determ/fne. By mulitiplying the direct labor price standard by

the direct l&bor quantity standard, you' 11 arrive at the

direct labor standard.

In ordo. to paint a clearer picture of how standards are

used, the following example is provided. The following Tables

(VII through IX) outline how standards might be used in an

auto body shop.

The following example shows how the different standards

are calculated. By adding these standard costs, one can see

how much it will cost to paint a mid-size car. The total cost

to paint the car is $273.63 ($42.30 + $188.58 + $42.75). One

can see that the bottom line of $273.63 does not yield as much

information as the standards do. The standards allow a

manager to discover problem areas easier if they exist.
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TABLE VII

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 following
materials:

Materials 4.0 gallons
Waste .5
Touch up .2
Total materials required 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:
Primer coat 3.0
Finish coat 4.5
Coffee breaks .5
Cleanup 1.5
Total labor recquired 9.5

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

TABLE IX

VARIABLE OVERHEAD STANDARDS

The variable overhead rate is based 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 Budget~s

Standards and budgets are very similar. Standards are,

Sunit 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 the desires, goals,

and obj~ectives of management. They are the "road map" that

the company hasa 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. If the feedback indicates that everything

is going as planned, the manager can devote his time to

another area.

Budgets can b-9 of two types: static or flexible budgets.

Static budgets are for a single level' of activity while

flexible budgets allow the manager to view a range of activity

and the. effects, on budgeted data. A flexible budget allows. a

manager to view what activity level w( " attained during a

period, and what the resulting costs should have been at that

level. Thus, the manager can easily determine whether the,

variances between actual results and the flexible budgeted,

amounts are favorable or unf avorable.
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a. Flexible 'udget

A flexible budget is designed for a range of
activity. Costs that will be present are analyzed to

determine their cost behaviors (fixed, variable, mined), 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 what the costs should be for any

level of activity within the relevant range that he has

specified. A flexible budget for the auto body example is

provided as Table X.

TABLE X

EXAMPLE OF A FLEXIBLE BUDGET

Cars Painted

Unit cost 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 21•8

Total $274 $2737 $5473 $8209 $10945 $13682

(Figures have been rounded to the nearest dollar.)

3.VARZABUL

Variable costing is a method of costing that includes only

variable costs in the cost of the product. In this costing

model, fixed manufacturing costs are viewed as period 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 the justification

of fixed costs as period costs. Since both fixed and varixale

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

conducting cost-volume-profit (C-V-P) analysis, or to flexible

budgeting, For the purposes of this thesis, the controversy

concerning inclusion of fixed costs will not be pursued. It

will be assumed that variable costing is a viable alternative.

One of the great advantages of the variable costing model

is that it lends itself very well to C-V-P analysis, which is'

a time-saver for managers. A comparison will help clarify the

differences between variable costing and absorption costing

(sometimes referred to aa product costing). As can be seen

from the following example (Table XI),. the cost under variable

costing is less than under absorption costing. This is

because the fixed overhead costa are considered period costs

and are charged against the period. The next section on cost-

volume-profit analysis (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 ABSOPPTION COSTING

Variable CostinQ Ab-sorption Costing

Direct labor ,1$0.00 $i0.00
Direct materials 8.00 8.00
Variable Overhead 2.00 2.00
Fixed overhead 7.00

Total cost $20.00 $27.00

r. COST-VOLUMI-PROrIT ANALTSIS

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 on a per unit basis. It also allows

the manager to see the contribution margin-which is the sales

revenue minus the variable 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 fixed

expenses are covered, then the amount remaining goes towards

profits for the period. Table XII illustrates the concept of

contribution margin.' This following table shows that if 250

widgets are sold, the resulting net income will be $200.00.

Each unit generates $10 in sales revenue, but costs the firm

$8 in variable expenses. Therefore, the contribution margin

per unit is $2. Since 250 widgets were sold, this equates to

a total contribution margin of $500. This is not the net
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TABLE XII

COMPUTATION OF CONTRIBUTION MARGIN

Total Per unit

Sales (250 widgets) $2500 $10
Less: Variable expenses 2000 _
Contribution Margin $ 500
Less: Fixed expenses 300

Net Income $ 200

income however, since fixed expenses (i.e., rent, etc.) must

be deducted from this amount.

1. Bweak-Uven Analysis

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 profit

equal to the unit contribution margin. The break-even point

can be calculated using simple algebra. The formula for this

calculation is: Sales - Variable expenses + Fixed expenses +

Profit. Figure 3 shows the break-even point graphically for

the widgets example discussed previously. The break-even

point for the widgets discussed in the previous example is

150. This was calculated using the formila as follows:

$10(X) - $8(X) + 300 + 0, where X is the number of units that

must be sold to reach the break-even point. Therefore,

when sales are less than 150 widgets, the company would

experience a loss since not all of its costs would be covered.

Conversely, if 151 widgets are sold, the net income would be
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$2, which is equal to the contribution margin (sales revenue

leos variable expenses.

As was discussed earlier, the variable cost model, C-V-P

analysis and flexible budgeting work very well together. They

both use variable costs in their computations, and this

results in less time being spent in accumulating different

types of cost data.'

0. Job Orider

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 Aavy Induatrial Fund (NIF). For example, in

a ship repair facility where three different types of ships

are being overhauled, each would have a job cost sheet

assigned to it. The job cost sheet would* list the direct

labor and direct material costs that have been incurred in

overhauling that ship. The total overhead costs for the

entire facility are calculated using the predetermined

overhead rate equation discussed earlier. The calculation

would yield 'a dollar value per base unit (i.e., direct-labor

hours). This value would then be applied to each ship based

on its direct labor-hours. Again, it should be noted that if

the estimates used for the predetermined overhead rate

calculation are inaccurate, it could result in the overhead

costs being over or under applied.

R. Conclusion

This chapter has provided six different cost syaitems that

are used in the public and private sector. While reviewing

these systems, it was necessary to make sainme assumptions. The

categorizing of costs into only variable and fixed was one of

these assumptions. The effort required to perform this task

could be substantial, depending on the organization's size,

and thus cost the organization a great sum of money and time.

1. Variakbe

It waa assumed, as is generally the case, that the

variable costs were linear. This makes computations much
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easier. However, variable costs can, and do,,. exhibit a step-

function rather than a linear relationship. Figure 4 depicts

the linear and step functions.

Figure 4. Comparison of Linear and

Step Variable Cost Curves

2. rized

Fixed costs, it was assumed, were constant over time.

This is not entirely accurate for every case however. Fixed

costs are only constant over a specific period or relevant

range. For example,. the fixed costs to operate a

manufacturing plant could be ton million dollars per year. if

an addition was to be added to the plant the following year,

the fixed costs would increase to 10.6 million. Over the two

-year period the costs are not fixed, but they are fixed within

each year.

3.Mi~zd

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 fixtzd 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 t'aat all costs

will be covered. While having all cost* covered is an

advantage, it is also a disadvantage. By having all costs

covered, there is no real incentive to look for more efficient

ways to produce the product.

b. Normal

By normalizing the predetermined overhead rate, the

unit cost for the product can be kept fairly constant over

time, which is an advantage. The biggest problem with this

type of cost system is the estimates that a e used to arrive

at the normalized predetermined overhead rate. If the

estimates are not accurate, the system will ot perform well.

a.Standard

The biggest advantage of this co t system is that

it allows the manager to "manage by excepti in".. The manager
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only haa to give his attention to items that are not within

the set standards. The disadvantage to this system is the

actual setting of the standards. Setting wrong or improper

standards could lead to bad employee moral and possibly even

dysfunctional consequences. This is also a very costly

process involving industrial engineers, cost accountants, and

operation personnel.

d. Variable

The advantage of this type of cost system is that

it's easily integrated with flexible budgets and cost-volume-

profit analysis. This allows one type of cost data (variable)

to be collected and used in different types of systems. The

disadvantage is that fixed costs are not used in the decision-

making process. Depending on which accountant you talk to,

this could be an advantage or a disadvantage.

*. Coat-Volume-Pzofit Analyela

The advantage of this cost system is its easy

integration with flexible budgets and variable costing. The

concept of contribution margin and break-even analysis allow

the manager quick and easy methods to view different levels of

activity and their associated costs and profits. Again, a

possible disadvantage could be the absence of fixed costs in

the decision-making process.
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Z. Job Order

This type of cost system is indispensable when a

few unlike units are being produced. It allows all 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

predetermined overhead rate. If the estimates are not

accurate, the cost system will not function very well, which

could result in the company losing money if the overhead is

being under-applied.
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IV. UNIT C03TIN AD T= DorD

A. INTRODUCTION

The CIM initiative will require eight to ten years to

become fully implemented. During this time, other DoD

initiatives are being implemented, such as consolidation and

unit costing.' At some point in the future, the CIM

initiative,, which is a global concept, will have to deal with

how these programs are going to be incorporated into CIM.

This incorporation could consist of the CIM adopting one of

these other initiatives fully, or totally ignoring it. CIM is

viewed as being the global man&gement information system (MIS)

for the DoD. Any other system must therefore be a subset of

CIM. This chapter focuses on the unit costing concept that

the DoD is currently implementing and compares it to some of

the cost systems discussed previously in Chapter 1II.

3. BACKGROUND

The unit cost initiative in the DoD has its roots in a 10

August 19'89 memorand [nef. 8] from the Principal Deputy

Comptroller of the DoE, Donald B. Shycoff. In this memo, Mr

Shycoff states that afthough the government is not a profit-

making business, it would bene"it from business-like concepts

in planning and budgeting operating activities. He states

that the environment and the culture of activities need to
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change in order for this to take place. Since the government

is not a profit-making business, costs will have to be cut in

ordez to meet reduced budgets. Shycoff states that the only

way to accomplish 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:

"* supply operations

"* supply depots

"* health care

"* recruiting

"* base operations

* military training

"* depot maintenance

"* comtissaries

The memo called for implementation of these functions by 1

October 1990 (FrY1). Data for this ini. ;.ative is currently

being provided by the Defense Manpower Data Center (DMDC) in

Monterey, 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 guidance in

detail, a review of unit costing techniques is in order.

Recall from Chapter III that a unit cost is computed by

dividing the total 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 is

$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 administrative (G & A)

expenses and the denominator which is the total number of

units. The denominator is measured in the output unit that is

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

invoices processed, etc. Each of these components require

further explanation.

1. Total Costs (Nuamzator)

The numerator of the unit cost equation consi'ts of

the direct and indirect costs along with the G & A expenses

associated with it. Recall from Chapter III that whether a

cost is direct or indirect depends on one's frame of

reference. The same holds true here.

a. Dfr*et Cost

A direct cost is one that is clearly identified and

traceable to a specific product or service. A professor's
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salary would be a direct expense of conducting a class that he

teaches. For a specific department, such as purchasing, all

costs of workers, machines, utilities, and supervision are

direct costs of that department.

b. Indirect Cost

An indirect cost is one that cannot be traced to

one specific product or service or a department. It's costs

are incurred by more than one product or service, but not by

all products or services. Referring to the example concerning

the professor, his secretary's cost would be an indirect

expense. The secretary works for one department and provides

a service to all the professor's in that department. She does

not work for all of the professor's on the campus.

c. Gleneral and AckdnIatzatIv Zxponaea

General and administrative expenses can be thought

of as overhead. Theme expenses cannot be associated with a

specific product cr service, but benefit all products or

services. Again using the college professor example, the cost

of the janitorial staff, personnel department, security, etc.

are All G 6 A expenses. None of these expenses can be traced

directly to a particular professor, courae, or department but

they benefit the entire college and all of its professors.

d. Allocatlon

Because they are not directly trac.able to cost

objectives, indirect costs and G 6 A expenses must be

48



allocaced to cost objectives. In order to allocate these

costs, a base is neeaed. Part 403 of the Cost Accounting

Standards Board lists some suggestions for possible bases.

The concept of allocation was discussed 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

s'ecifically the Department of the Navy (DoN), is already

using a' unit cost system--job costing. Ship overhauls,

aircraft repair, public works, and computer systems are all

costed on a unit basis, except that not all of the G & A may

have been allocated.

2. Nsmur=e of Output ',Denominator)

The denominator 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 measure of output to use can be. ror a manufacturing

company, counting the number of physical units produced (e.g.,

computers, automobiles), would be one possible measure of

output. This would be very easy to use in practice and makes

sense. In the DoD however, services rather than products are

usually the output of operating activities. A measure of

output needs to be chosen so that it allocates the costs

fairly to all outputs ( i.e., products or services).

Choosing a good measure of output is required for the unit

costing system to work effectively. After. a lengthy



investigation by PoD task groups for each of the eight unit

coat areas, agreement was reached on measures of output. For

the eight functions that are currently being implemented using

unit costing, Table XIII provides a list of the measures of

output that are being used.

D. DoD UNIT COSTING GUIDANCE

After numerous working draft*, the DOD's most recent unit

cost guidance was published in an inei form on 5 October

1990 [Ref. 10]. As of this writing, no further guidance is

available. This guidance is being used by each of the eight

functions identified earlier.

The guidance states that a business type accounting system

should be used. The guidance states:

The goal is to have each product or output bear an
accurate a cost as possible. No savings ore directly
attributable to unit cost. Savings are only realized, as
processes are changed or eliminated and the effects of
these changes are reflected in the actual cost per output..
(Ref 10:p. 21

The guidance 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 coat. 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..21
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TABLE XIII

MRASU1ES OF OUTPUT EF. 101

SMARnT CU202 W ASOMZ

Mass Operations 1. So. Support SerY±oea'os Poat per M a Mrg l -ertior
2. Facilllte.s support servicas eat Pat azue Lfot

Commisaries 1. Appropriated foods maot per dollar sales
2. stock road poat pot dollar eael.
3. Treat food cost pet doll"e ale o

Depot Misateaace 1. Profit or loe aose M fixe" Pac palioy

oeeltb care 1. coat per some•o 1 uvat

Military ftr&a9nn 1. coat per rearuIt training fmadet.
2. Coat par offloer csbfmeit* gredeate
3. Cost per SPaOnIA19t trin•i m zneIV~
4. Coot peo uwdertrtndote p1lot grsdta
. Coat per proteaiowd adwoutievtl greo

"ftarulting 1. coat pat coatzootad collated voekyear
coat per umdical otfloor oandLieto TrOaited

3. coat per othr officer emdidatto reseaftad

supply cosotS 1. C par 11io itee reeiav•dl. coat peg Lime ltes shipped

sppy oOpertia. 1. coat pag dollar f stook Lead 0-- 00

1. Budgeting and Resourcizg

The guidance discusses how the eight functions will

receive their budgets for the fiscal year. This can beat be

shown through an example. In the upcoming fiscal year (FYi),

the activity expects to perform a workload of 1,000 units. In

FY0, the activity performed a workload of 2000 units at a cost

of $10,000. This equates to a unit cost of $5.00

($10,000/2000). For FYI, the activity will be provided with

a budget of $5,000 ($5.00 X 1,000), which is equal to the unit

cost tiess the number of' units expected, to be produced.

However, this is not a guaranteed amount for the activity. If

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. Cmpouting Unit Costas

Recall from Chapter III the discunsion concerning break-even

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

costs are variable and thus bases the activity's 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 viewed as variable costs, they really are not.

Much of the DoD's work force is tenured and it would prove

very difficult to reduce this work force. Therefore, the cost

of the personnel 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 5. As the level of activity increases,

the funding also increases. However, the unit cost remains

constant at varying levels of activity. The unit cost is

$5.00 at both points A and B.

Refer again to the above example where the activity was

budgeted $5,000.' If we assume that there are variable and

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

curve would be as shown in Figure 6. The break-evon equation

for this curve is 5(X) u 3000 + 3.5(X), Where X is the number

of unit,. The break-even point is 2,000 units (point X).
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At point X, the unit cost is $5.00 which is what thiD budget is

based upon. If the activity 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 expenses. 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 their output is 2,500 units (point Z), they

will receive $12,500 and their fixed costs remain at $3,000.

At point Z, the unit cost required to cover all expenses is

$4.70. 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 would provide the activity with a surplus of funds.

Thus, the activity would have no incentive to view all costs

and look for inefficiencies. Table XIV shows the profit and

loss computations at points Y and Z.

Over the long run (more than one year), all costs are

considered to be variable. By adopting this assumption, the

DoD guidance of treating all costs as variable would prove to

be correct. However, since the activity receives its budget

based on the previous year' output (short-run), the costs

need to be broken down into their fixed and variable

components. This is the only way to ensure that the budgeting

process is fair and accurate. One could also take the long

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

COMPUTATION OF PROFIT/LOSS

Point Y Point Z

Revenue $5,000 $12,500
Lesa Variable Costs 3,500 8,750
Contribution Margin 1,500 3,750
Less Fixed Costs 3,000 3,000

Profit/Loss ($1,500) $750

variable and fixed costs become unimportant. Over the long

run, only total costs have to be covered.

2. COMPARISON TO OTHER COST MODELS

Unit costing could be used with any of the six cost

systems discussed in Chapter III. Currently, the DoD does use

a unit cost job order system for their industrial funds.

1. Standard Coating

The DoD unit cost guidance is very similar to the

standard cost system described earlier. The DoD develops a

unit cost based on past performance. This "standard cost" is

then used to provide the activity with the funding for the

current year. As wa-) shown in Figure 6, the unit cost varies

at different le-.els of activity due to fixed costs. This

would require the standard, or unit cost, to' be reset yearly

in order to reflect the current cost. One of the problems

with this type of system in the DoD is that there is no

physical output, only performance of services. Also, it is

hard to define the labor and material, standards per output.
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2. C-V-P Anal-;is

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 they change

with volume. Fixed costs are 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 system 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 concept 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 period--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 currently

use the job cost system in a unit costing fashion, for

industrial funded activities. This system is well suited when

small numbers of dissimilar types of products such as ship

overhauls or computer programs are being provided. The

problem with our existing job cost systems is that they tend

not to allocate all of the G & A costs. This results in the

activity taking a loss. This system can be made to work, but
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the activity must ensure thei all costs, including (ý & A, are

fully allocated to each job.

1. CONcWSIONS?

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 problem when deciding on the measure of output.

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

based on expected work load and unit costs. 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 property, plant and

equipment. This depreciation amount must provide a reserve

for replacing assets in the future. However, this

depreciation only applies to new items. None of the existing

property, plant or equipment will 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 equipment. The same thing will

apply when a new facility needs to be constructed or an old

one renovated. Where is this money going to come from? While

there is no clear guidance as to where these funds will be

obtained from, CIM personnel need to be aware of these type of
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problem. These type of iscues must be incorporated into any

long range plan for the DoD.

//
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V. CONCLUSION

A. SMeAR

Chapter I provided a brief background on the Corporate

Information Management (CIM) initiative and discussed such

issues as: what is CIM, why CIM was initiated, the purpose of

CIM, and the implementation of CIM. This overview, of this

innovative DoD approach, is necessary for understanding the

remainder of the thesis.

Chapter II discusseid the current methodology that is being

eLploysd for the CIM initiative. This charter provided a

brief summary of the CIM Process Guide, which consi.ats of over

220 pages. Discussions in this chapter included the three-

phase' methodology being used and provided a break down for

each of these three phases. These phases span eight. to ten

years for completion.

Chapter' III provided a review of six of the most commonly

used cost systems in the public and private sectqrs. The cost

systems reviewed included: actual, normal, standard, variable,

cost-volume-profit analysis, and job costing. This chapter

also included a discussion on three classifications of cost:

direct,. indirect, and- manufacturing ovyzhead couts.

Differences between the behavior of costs, i.e., fixed and
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variable costs, were discussed, along with the advantages and

disadvantages of each of the six cost systems.

Chapter IV described the current implementation of another

DoD initiative--the unit cost system. A discussion of

budgeting and resourcing was covered along with how the unit

costs were determined. A review of unit costing techniques

was also provided to reacquaint the reader with the process.

This chapter concluded with a comparison of unit costing to

three of the cost models discussed in Chapter III.

a. COST NO03L

CIM personnel have two distinct directions that can be

followed in adopting a cost system for CIM:

9 Full cost

9 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 viewing all costs as

variable. Over the long run, all costs will be variable, and

thus the full cost model seems appropriate for cost budgetiny

and contro,.

The 0D/DoN already use this type of cost model in their

industrial activities. The DoD/DoN 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 model. This

method requires that all costs be broken 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 only variable

costs in their calculations. The fixed costs that are

incurred are charged against the period. A review of Figures

5 and 6 will show that unit costs will not be accurate if the

fixed and variable costs are not separated.

In my opinion, variable costing and its related techniques

would provide the greatest benefit to the DoD for yearly

budgeting and cost control within the short-term decision

horizon such as one year. C-V-P analysis, break-even

analysis, and flexible budgeting would provide managers with

the tools necessary to look for inefficiencies and also make

it easier to adjust to varying levels of activity. The

biggest "roadblock" to utilizing this variable cost system is

the time and effort that must be spent to determine cost

types.

CIM personnel must decide early on what cost model is

going to be used so that its information requirements will be

included in the model that CIM is developing.
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C. HMO-MzLNUzAL CONSIDMRATIONS

Although only financial considerations were discussed in

this thesis, CIM also needs to review non-financial

considerations. For example, in the civilian personnel area,

measures such as turnover rates, absenteeism, etc. should be

included when developing the initiative. CIM personnel need

to be aware that just dealing with the financial

considerations is not enough.

D. YUTURE RESZARCH

The DoD unit costing initiative began implementation in

October 1990 (FY91). Since unit costing is so new, studies of

its effectiveness are not available. A recommended follow-on

study would be to review the activities that have adopted the

unit costing concept, and provide an analysis of the

effectiveness of unit costing, and also to investigate how

unit costing fits the particular CIN area. Based on these

results, CIM personnel would then have sufficient data to

justify the incorporation or non-use of unit costing. Until

unit costing develops a few years of data, it will not be

feasible to conduct this type of study.
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