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CHAPTER I

INTRODUCTION

In response to DOD Instruction 7045.11 (14), the

Air Force developed APR 178-4, Output Measurement Program

(OMP) (16) and AFM 178—430, Cost Center Performance Mea-

surelnent System (CCPMS ) (18) to:

identify the organizations for which there
is a predictable and measurable input-output relation-
ship between resources (programmed and used) and
accomplishment (planned and achieved). The analysis
and proper interpretation of this relationship can be
used to improve management of Air Force resources
[18 :Ch. 1, 1]

Statement of the Problem

Since the OMP was implemented , researchers found
- 

- 
that the CCPMS was not being used as intended for management

decision making. The Air Force reduced the requirement for

the Cost Center Performance Summary (CCPS), the heart of

the CCPMS, from mandatory to optional in November , 1975

(11). HQ USA! cancelled APR 178-4 and APR 178-430 in Febru-

ary , 1977 (13). This action thereby cancelled the CCPMS.

This research investigates the reasons why the CCPMS was

perceived as having only limited usefulness and to suggest

ways of better meeting the objectives of the Air Force Out-

put Measurement Program.

1 
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Background

From 1776 to 1921, financial management in the

Federal Government was characterized by a lack of central

control over fiscal expenses. Each government agency

developed its own system of financial accounting, and

congressmen were not able to comprehensively analyze

expense proposals. Consequently, that period was marked

with wastes of fiscal funds (4:Ch.7,l ).

Following the enactment of the Budget and Account-

ing Act of 1921, a comprehensive and improved executive

budget covering both revenues and expenditures and an

improved accounting system were established (5:2). Further

progress towards stronger financial management was made

in 1949 and 1950 with enactment of the National Security

Act Amendment and the Budget and Accounting Act, which

among other things directed that a single performance type

budget be established in the Department of Defense (4:Ch.9,

6-8).

In 1961, then Secretary of Defense Robert S.

McNamara and Assistant Secretary of Defense (Comptroller)

Charles J. Hitch developed a planning , programming and

budgeting system designed to make military managers

conscious of the relationships between weapons ’ costs and

mission accomplishment (8:304). Dean summarizes the need

for the then-evo lving Planning Programming Budgeting

System (PPBS) as follows:

2
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military planning had pre”riously been
accomp ’.ished in terms of outputs, i.e. the different
kinds and types of forces and missions required to
accomplish military goals and objectives. .
Whereas the budget was formulated in functional terms
such as mili tary personnel , operations and maintenance,

The difficult job to be accomplished was to
bring planning, programming and budgeting together.

[4:Ch.1l,ll—l2].

The PPBS was assigned a high priority for implementation

by Secretary McNamara. The aims of PPBS were:

the specification of objectives, the evalua-
tion of program output as it relates to objectives, the
measurement of total systems costs, multiyear program
planning , the evaluation of alternative program designs,
and the integration of policy and program decisions
with the budgetary process [9:24].

The heart of the Planning, Programming , Budgeting

System is the Five Year Defense Program (FYDP) . This

Department of Defense—wide program was designed to allow

defense managers to

view the forces and missions in a unified
format rather than unilaterally . . . . This uni f ied
format was in the form of program elements which were

integrated combinations of men, equipment, and
installations whose effectiveness could be related to
our national security objectives [4:Ch.ll,l3 l41.

The FYDP indeed related costs to changes in the program

budget, but its outputs were specified in very general

terms (2:10). Furthermore, there was no system to compare

actual performance with plans and programs.

The Resource Management System

In 1965, Dr. Robert N. Anthony, a professor at

Harvard University and an occasional consultant to the

3
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Department of Defense, replaced Mr. Hitch as the Assistant

Secretary of Defense (Comptroller). His first task was to

revise the still relatively new Department of Defense

financial system to provide the performance feedback needed

for defense managers to make decisions. This resulted in

the Resource Management System which was intended to pro-

vide the Department of Defense with consistent financial

management at all levels (4 : C h .l l , 2 5 ) .

Responsibility Accounting

The Resource Management System clearly reflects

Dr. Anthony ’s principles of financial management. In his

book, Anthony describes a basic technique of financial

management, responsibility accounting (1:301). Fundamental

to responsibility accounting are responsibility centers

(RC) which are those organization activities responsible for

measurable inputs (resources) and outputs (production).

Subordinate to responsibility centers are one or more cost

centers (CC ) which are those organizational activities

where costs can be measured . In responsibility accounting,

RC and CC managers must be able to clearly distinguish

between costs which they are able to control and those

which they are not able to control. The purpose of estab—

lishing responsibility accounting is to be able to associ-

ate the costs of inputs and outputs with those managers who

are directly responsible for them (1:301—302).

4
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Anthony ’ s principles of responsibility accounting

were evident in the policies that were established for the

component service branches by Department of Defense Direc-

tive 7000.1 (l5:i).

The Output Measurement Program

In response to DOD Instruction 7045.11, the Air

Force established an Output Measurement Program (OMP) as

outlined in APR 178-4 (16:1). The OMP “ . . . was estab-
lished to improve operating efficiency by focusing on the

cost effectiveness aspect of management [5:5].” Effi-

ciency is simply a relationship between output and input

or as Dr. Anthony stated, “ . . . the amount of output per
unit of input [1:323].” Efficiency can also be defined as

“ . . . a measurement that relates actual output, in terms
of expenses, to some standard [1:323]. ” This definition is

useful , but managers must be aware of two facts when

designing measures of efficiency using this definition:

(1) recorded expenses are not a precisely
accurate measure of resources consumed, and (2)
standards are, at least, Only approximate measures of
what resource consumption should have been in the cir-
cumstances prevailing [1:323].

Effectiveness , on the other hand , is defined as the

degree that organizational goals are accomplished . Two

questions that might be asked are “Can an organization be

efficient but not effective?” or “Can an organiza tion be

effective but not efficient?” The answer to both of these

5 
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questions is a definite yes . The Air Force recognized that

little emphasis had been placed on organizational effi-

ciency . In 1969 USA! published AFM 178-1 which focused on

the efficiency aspect of management ( 17) .

The OMP has two objectives: ( 1) to improve the

capability to describe the output of certain Air Force

units and (2) to improve the quality, availability , and

utility of output measures for use in decision making

( 2 1 : 2 ) .  The OMP recognized three ty~.-’ -~.s of output:

(1) organization products , e .g . ,  number of radar sets

repaired in a specific time period ; (2) benefit to another

organization, e.g., the adequacy and quality of the

repaired radar sets; and ( 3 )  the benefi t  to society or con-

t r ibution to a national objective ( 1 6 : 2 ) .  The third type

of output is on a high level of abstraction and, therefore,

may be difficult or even impossible to describe or measure

in precise terms ( 16 : 2 ) .

After development of the OMP, the Air Force estab-

lished the Cost Center Performance Measurement System

(CCPMS ) as out .ined in APM 178-430 to support the OMP .

Cost Center Performance
Measurement System

The Output Measurement Program (OMP ) and the Cost

Center Performance Measurement System (CCPMS ) were developed

under the general guidance of DOD Instruction 7045.11

( 14 : i) .  The OMP and CCPMS ident i f ied  “ . . . the

6
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organizations for which there was a predictable and mea-

surable input-output relationship between resources (pro-

grammed and used) and accomplishment (planned and achieved)

[l8:Ch.l,1].” The CCPMS provided a means for quantifying

or measuring productivity of CCs in meaningful terms and

gave a measurement of efficiency by relating output to

input costs on a cost-per-unit  basis ( 2 1 : 2 ) .

The CCPMS/OMP initiation and implementation by the

Major Air Commands (MAJCOMs) were to be accomplished in

three phases:

(1) Phase I--Program Design. During this phase
output measures are selected using subjective criteria

data sources for the output measures are
identified or developed , products are designed , pro—
granuned , and documented ; training is completed , and the
program is implemented .

( 2 )  Phase Il--Management Development. During this
phase, data generated by the program are used to vali-
date the selected output measures; and to develop
methods and techniques that demonstrate management use-
fulness.

( 3 )  Phase Ill--Management Implementation. This
phase cannot begin until phases I and II have been
completed. Only then can it be offered to managers
and commanders to assist in their decision making
[18 :Ch . 2 , 1—2 ]

In order to understand the Air Force ’ s OMP/CCPMS , it is

essential that an individual have an understanding of the

Cost Center Performance Summary .

The Cost Center Performance Summary

The Cost Center Performance Summary (CCPS) is the

heart of the Output Measurement Program/Cost Center7



- --- -5 - - -  - - - -5  - 5-

Performance Measurement System . The CCPS is a single-page

mechanized report prepared monthly for each responsibility/

cost center and is divided into four major sections: pro-

duction, expense, cost-per-unit and standard cost-per-unit

(18:Ch.2,].). Figure 1 is an example of the CCPS.

The production section contains the output informa-

tion for the CC. This section displays the actual monthly

output, the cumulative production for the quarter to date

and cumulative production year to date, and the production

programmed for the quarter (18:Ch.2 ,1).

The expense section shows the total actual expense

per month, the cumulative actual expense for the quarter ,

the cumulative budget program for the quarter and the pro-

grain adjus tments to the quarterly expense programs ( 18:

Ch.2,3). The expenses are broken down into six groups of

Element of Expense/Investment Code (EEIC). The A! Resource

Manager ’s Handbook defines EEIC as “ . . . what types of
resources are being used [20:Ch.2 ,9].” The six EEIC groups

are: military pay, civilian pay, travel and transportation,

contractual services, supply and equipment and one rniscel-

laneous category : “ all other ” ( 5 : 1 0) .

The cost-per-unit section combines production and

expenses into cost-per-unit. The total actual monthly

expenses are divided by the total actual monthly production

to give a cost-per-unit of output for that month and the

quarter .

8
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The standard cost-per-unit section depicts the

variance between the actual cost-per—unit of output and

the standard cost-per-unit of output. This variance is

found by subtracting the actual cost-per-unit from the

standard cost-per-unit (18:Ch.2 ,4-5). By utilizing this

section of the report , cost center managers can see when

a potential problem exists and can analyze why the vari-

ance exists. The CC managers can take corrective actions ,

if necessary , to bring the actual cost-per-unit in line

with the standard cost-per-unit of output.

Implementation of CCPMS

In July, 1972, Headquarters USA! directed all

MAJCOMs to implement the Cost Center Performance Measurement

System (CCPMS ) as specified in ?~FM 178-430. MAJCOMs were

slow in implementing the program . In March , 1974, no com-

mand had fully implemented the CCPMS. Only the Air Train-

ing Command (ATC) and the United States Air Force in Europe

(USAFE ) were well into phase III, management implementation .

The Aerospace Defense Command (ADCOM) , Strategic Air Com-

mand (SAC), Tactical Air Command (TAC) and the Military

Airlift Command (MAC) were just entering phase III. Only

two MAJCOMs were in phase II, development phase , and the

rest of the MAJCOMs were still in phase I, design phase

(21:16—17).

10 
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As the MAJCOM5 implemented the OMP/CCPMS, problem

areas evolved. The CCPMS was difficult to understand and

to implement (6:80—81). “There has not been and there is

no continuous, cohesive, centralized direction to sustain

program motivation Air Force-wide in all functional areas

[3:44].” Managers feared that the measures would be used

as a rating system (21:24). Manning in the OMP/CCPMS area

was not adequate to support an effective program as c’rigi—

nally envisioned (3:44). Managers were not using the CCPMS

to influence their management decisions (5).

The USA! Audit Agency performed an audit of the

Air Force Data Systems Design Center (AFDSDC), 25 installa-

tions, and eight MAJCOM headquarters during the period of

August to October, 1973. The primary objective of this

audit was to determine whether the CCPNS provided manage-

ment with useful , meaningful and timely information (19:1).

The USA! audit agency ’s findings included : defici2ncy in

personnel training ; inconsistent and deficient system imple-

mentation; base-level managers considered the CCPS to be of

little or no value; some output measures did not adequately

represent the production of the cost centers or meet the

criteria established in AFM 178-430; statistical procedures

for analyzing output measures were not uniformly applied by

participating MAJCOMs; and “MAJCOM management personnel had

serious doubts as to the usefulness and meaningfulness of

CCPMS data [19:2]. ”

11
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Ferris and Smith attempted to determine the extent

to which financial managers were using the Cost Center Per-

formance Summary to influence their management decisions

and why , in some cases, they were not (5:15). Ferris and

Smith found that more than half of the respondents to their

survey indicated non—utilization of the report. The

researchers pointed out several possible reasons : (1) man-

agers felt that they had little control over the costs

recorded on the summary ; (2) managers felt that the report

was not significant at their level of cost center (how-

ever, the researchers surmised that this related to the pre-

vious reason); (3) the output measure on the summa ry was not

representative of their cost center ’s output; (4) there was

too little training related to implementation of the report

(5:84—94).

In 1975, Headquarters USA! reevaluated the cost-

effectiveness of the Air Force ’s OMP/CCPMS , and in November,

1975, changed the requirement for the CCI’S “ . . . from a
mandatory monthly report to an optional on-call report [11].”

In February , 1977, Headquarters USA! cancelled

AFR 178-4 and AFM 178-430 thereby cancelling the Air Force ’s

OMP/CCPMS (13).

Scope

USA! established the CCPMS in 1972 and it was appli-

cable to all MAJCOM5. When the CCPMS requirement was changed

12
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from mandatory to optional in November , 1975, many of the

MAJCOMs elected to discontinue the program . Documentation

on the CCPMS within these commands was subsequently dis-

posed of. The lack of available data from seven MAJCOMs

necessitated concentration of the research effort on the

MAJCOMs which could provide data on the CCPMS in their com-

mands.

Objectives

1. Determine the extent to which the Major Air

Commands have discontinued use of the CCPMS since its use

became optional.

2. Determine why some financial managers have

discontinued using the CCPMS.

3. Determine if those financial managers who are

using the CCPMS find the CCPS a useful part of their mana-

gerial decision process.

4. If the CCPMS is not useful to financial mana-

gers, suggest ways of better meeting the objectives of the

Air Force Output Measurement Program.

Research Questions

1. Have Major Air Commands discontinued the CCPMS

as a required program?

2. Why are financial managers not using the CCPMS

in their managerial decision process?

13
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3. Do the cost center managers who are using the

CCPS find it a useful part of their managerial decision

process?

4. What alternative methods will meet the objec-

tives of the Air Force ’s Output Measurement Program?

14
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CHAPTER II

METHODOLOGY

The purpose of this chapter is to acquaint the

reader with the data collection plan, the sampling tech-

nique and the procedures used for answering the research

questions posed in Chapter I. A summary of the assumptions

and limitations bearing on this research effort are included

at the end of this chapter .

Description of the Population

The population for this study consists of the cost

centers in each MAJCOM which were utilizing the Cost Center

Performance Summary (CCPS) on or prior to November, 1975.

Not all MAJCOMs could provide data on each cost center ’s

usage of the CCPS. Therefore, the total number of cost

centers for which information was available was only 1223.

The number of cost centers in each MAJCOM utilizing the

CCPS is shown in Table 1 on the following page.

Based on this data, the population was separated

into three strata for two reasons. The first reason was

that data was not available on the cost center ’s usage of

the CCPS in every MAJCOM . Data was not available from

these MAJCOMs ’ cost centers for a variety of reasons :

MAJCOM deactivations, rotation of knowledgable personnel ,

15
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lack of available documented information on the CCPMS and

CCPS, etc . Therefore , these MAJCOMs were placed in a

separate stratum and were only contacted to obtain data to

satisf y objective one of this research e f fo r t .  The rest of

the MAJCOMs were placed into the two strata so that  the

responses to the questionnaire from the cost center mana-

gers in these two strata could be analyzed to provide

information which would satisfy objectives two and three of

this study. Table 2 displays the stratification of the

population.

Stratum I consists of those MAJCOMs which were

using the CCPMS in November , 1975 and were still using the

program as of November, 1976. Stratum II consists of those

MAJCOMs which were using the CCPMS in November , 1975 but

have subsequently discontinued the program.

As depicted in Table 2, stratum III consists of

those MAJCOMs from which data on their respective cost

center ’s usage of the CCPS was not available . Of the M?J-

COMs in this stratum, USAFSS, AFSC, AAC and TAC indicated

that CCPS data on their cost centers was not available.

USAFSO and HQsCOMD have been deactivated and have been

absorbed by TAC and MAC respectively. Telephone conversa-

tion with Headquarters MAC and TAC personnel revealed that

data on the cost centers in question were not available.

When the CCPS was made an optional report in November , 1975,

PACA.F had not fully reached the implementation phase.

17
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TABLE 2

STRATIFICATION OF THE POPU lATION

STRATUM CHARACTERISTIC MAJCOM

STRATUM I MAJCOMs which are u t i l i z ing  ATC , AFAFC ,
CCPMS and as of 1 Dec 1976 USAFA
wer e still ut iliz ing the
CCPMS .*

STRATUM II MAJCOMs which were utilizing USAFE, MAC,
CCPMS but have discontinued SAC, ADCOM,
the program and for which AFLC, AFCS,
data is available.** AU

STRATUM III MAJCOMs for which data is AAC , AFSC,
not available. AFSS,

HQsCOMD ,
PACAF , TAC ,
U SAP SO

*Informatjon from this stratum will help to satisfy
objective #3 of the study : determine if these financial
managers who are using the CCPMS find the CCPS a useful and
necessary part of their managerial decision process.

**Information from this stratum will help to satisfy
objective #2 of the study : determine why some financial
managers have discontinued using the CCPMS.

18
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Consequently , in November, 1975, PACAF discontinued the

program , thus preventing useful information bearing on this

research effort  from being obtained from its cost centers.

Sampling Technique

As previously indicated , the population was divided

into three strata . Since CCPMS data was not available

from the cost centers in stratum III , the sample consisted

of the cost centers of the MAJCOMs in strata I and I I .

The researchers required a response of at least

30 questionnaires from each stratum. By requiring 30, the

researchers insured that the distribution of sample means

would approach a normal distribution ( 2 3 : 1 4 6 ) .  This

allowed the application to the data of a parametric sta-

tistical technique, factor analysis.

A useable response rate of 50 percent was assumed

for the cost centers in stratum I. Assuming a 50 percent

response rate and requiring at least 30 responses, 60 cost

centers of stratum I were sampled. Since over a year had

elapsed since the cost centers in stratum II had used the

CCPS, the researchers assumed that useful data would be

more difficult to obtain than from the cost centers in

stratum II. Therefore , a 25 percent response rate was

assumed for the questionnaires mailed to stratum II cost

centers. To insure that at least 30 responses were received,

120 cost centers of stratum II were sampled . See Figure 2.

19
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STRATUM I

Minimum number of responses needed = 30
Assumed response rate = 50%
Total number of CCs to b.~ sampled = 60

STRATUM II

Minimum number of responses needed = 30
Assumed response rate = 2 5 %

Total number of CCs to be sampled = 120

Figure 2. Sample Selection Plan

The random number generator program in the CR EATE

SL computer l ibrary was used to insure randomness in select-

ing the sample . The sample from stratum I was obtained by

assigni ng a un ique number of 1 to 243 to each cost center

in this stratum. The random number generator was used to

generate 60 different random n umbers. These numbers were

then matched to the unique numbers that  were pr evious ly

assigned to each cost center in the stratum as depicted in

Figure 3. Table 3 depicts the number of CCs selected for

each MAJCOM in stratum I.

STRATUM MAJCOM UNIQUE NUMBER

I AFAFC 1 - 2 5
USAFA 26 — 43
ATC 44 — 243

II ADCOM 244 — 265
AU 266 — 285
AFCS 286 — 302
AFLC 303 — 404
MAC 405 — 724
SAC 725  — 997
USAF E 998 — 1223

Figure 3. Cost Center ’s Unique Number

20
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TABLE 3

NUMBER OF COST CENTERS SELECTED FOR EACH
MAJCOM IN STRA~UM I

Number of CCs % of
MAJCOM Selected Population Population

ATC 52 200 2 6 . 0
AFAFC 5 25 20.0
USAFA 18 16.7

The sample from stratum II was obtained by f i r s t

assigning a unique number between 244 and 1223 to each cost

center in this stratum. Figure 3 exhibits how the numbers

were assigned in stratum II. The random number generator

was used to generate 120 different random numbers. These

numbers were then matched to the unique numbers that were

previously assigned to each cost center in the stratum as

depicted in Figure 3. The total number of selected cost

centers of the MAJCOMs in stratum II is depicted in Table 4.

TABLE 4

NUMBER OF COST CENTERS SELECTED FOR EACH
MAJCOM IN STRATUM II

Number of CCs % of
MAJCOM Selected Population Population

MAC 36 320 11.3
SAC 32 273 11.7
rJSAFE 29 226 12.8
AFLC 14 102 13.7
ADCOM 4 22 18.2
A.FCS 3 17 17.6
AU 2 20 10.0
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The researchers distributed the questionnaires

directly to the randomly selected cost centers in the

following -MAJCOMs : ADCOM , AFCS , AFLC and USAFE . The Manage-

ment Analysis Directorate of the following MAJCOMs was

contacted by telephone for assistance in distributing the

questionnaires to their respective cost centers: ATC , AU ,

USAFA , AFAFC and SAC . For these commands, the selected

number of questionnaires were mailed to the Management

Analysis Directorate. Personnel in these offices were

asked to randomly select cost centers and send them the

questionnaires. The procedure for sending questionnaires

to the randomly selected cost centers in MAC was different

from the rest of the MAJCOMs. The researchers sent the

selected number of questionnaires to the Management Analysis

Office (ACR) of the 16 MAC organizations which had used

the CCPS. Personnel in the respective ACR office arbi—

trarily selected the cost centers (the number of which was

randomly generated prior to the mailing ) and distributed

the questionnaires to the selected cost centers.

Four weeks after the original questionnaires were

mailed to the selected cost centers , the researchers deter-

mined whether to resarnple the non-respondents. Since the

initial response rates at tnat point were only 36.7 percent

for stratum I and 33.3 percent for stratum Ii , the research-

ers decided to resample all non-respondents to the origina l

questionnaire.

22
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Thirty-eight questionnaires were sent to the non--

respondents in stratum I and eighty questionnaires were

sent to the non-respondents in stratum II.

Data Gathering Process

The data gathering process included two steps:

f i r s t , a phone call to each of the major commands , and in

some cases to major Air Force installations; second , a

questionnaire that was sent to selected cost centers.

Command Survey

Personnel from each major command were contacted

by telephone for two reasons. The first reason was to

satisfy objective 1: determine to what extent MA.JCOMs have

discontinued use of the CCPS since Air Force made its use

optional. The second reason for contactincI them was to

determine which cost centers could provide the information

necessary to satisfy objectives 2 and 3. Specifically,

the sought—after information was: which MAJCOMs are using

the CCPMS ; which MAJCOMs have discontinued its use but

still have data available; and which MAJCOMs have no data

available for analysis. Having determined the population ,

the researchers knew which MAJCOMs had cost centers who

could respond to the que: tionnaires.
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Cost Center Survey

Selected cost centers were sent a copy of the

questionnaire (see Appendix A) with a cover letter explain-

ing its purpose . Using this questionnaire, the researchers

obtained information on the respondent ’s CCPMS background ,

on the respondent ’ s perceived usefulness of the CCPS, and

on any CCPS improvements.

Operational Definitions

The researchers defined the following to aid them

in analyzing their questionnaire responses :

1$ 3~ G~~~~~~--A cost center manager was classified

as a responden t to the quest ionnaire if the CC manager

returned the questionnaire .

2. ,
~Ic~ - ’~se ai’Ze qu~ st~ or~~~fre ~~~~~~~~~ response

from a CC manager to the questionnaire (original or

follow-up) was deemed non-useable if the respondent returned

the questionnaire with only question ~l answered or if the

responden t returned the questionnaire wi thout  answer ing

any questions.

3. ~~rfe i~cei—- The cost center manage’- indicated

a response to question #3 of one year or more.

4. .4.,~e~’uate tra~ ,:~ vz~ — -A response of greater than

4 on either question ~4 or ~5. T 1 ~~~~~
-
~~z~~~ ~~~~~~~~~~~~~~~~~~~~~ ~‘as a

response of less than 4 on question *4  or # 5 .  A response

of 4 indicated the respondent was undecided. Both f~-rna

24
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training and on-the-job training (OJT) were included to

determine if training was adequate. For the purpose of

this research it was sufficient to know not necessarily

the type of training but primarily that training was ade-

quate for the respondent.

5. Cons ’~s~~en~~iy rec~ i~.’ed——A response of “monthly ’

to question #8.

6. 7s~;~~ -—A response of greater than 4 on ques-

tiOn #9. ~~~~~~~ ~s~~-’~~ was a response of less than 4 on ques-

tion *9. A response of 4 indicated the respondent was

undecided .

7. S -p ~~~i-.~2~~; cc~’:rroZ o~ ~x -~ ns~ s——A response of

yes to question *10. ~~~~ °:‘ c ’ro was indicated by a

response of no.

8. :f~~~~ rece~ rt o~
’ 
~~‘P.;--A response of greater

than 4 on question #11. Nct t-~r~e~~ was a response of less

than 4 on question *11. A response of 4 indicated the

respondent was undecided .

9. .~~~~~~~.-~~ ——A response of yes to question #12.

10. He ps 
~~~~~ ~“~

t ~~— s—— A response of greater

than 4 on question *13. Not  z~~i:~~~~ was a response of

less than 4. A response of 4 indicated undecided .

11. H~~ ’- .~ -‘-~~~~a3t -~“~ act o 2~~~’~~~3——A response of

greater than 4 on question #14. .~~~~ ~e~~~-’~~ was a response

of less than 4. A response of 4 indicated undecided .

25 
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12. Yse~~~Z ~escr~~~rcr ow” ou~ out——A response of yes

to question #15.

13. Cor.t~ oZ~ a.?’Z~ cost eiern e~ t——A response of greater

than 4 to a specific cost element of the six contained in

question #16. :zot contro~~Z-ob -e coat e~~~nent was a response

of less than 4. A response of 4 indicated undecided .

14. ~J a ~a;,~’ cos~ coo’~rs——A response of greater

than 4 to question *17. :~~d~~uoto was a response of less

than 4 on question #17. A response of 4 indicated the

respondent was undecided .

15. .4cc ’~~-~ C~’PS ~~o~z——A response of

greater than 4 to question #18. .ict c~~~~~ was a response

of less than 4 on question #18. A response of 4 indicated

the respondent was undecided .

Questionnaire Validity

Questions 1 through 16 and question 20 were vali-

dated by a pilot test during a previous research effort

(5:27). These questions were also used by Ferris and

Sn it h  to survey the usefulness of the CCPS to financial

~ mna :ors within SAC and USAFE. The questions were modified

to a ~a~ t them to the objectives of this research effort.

.,..est~ ons 17 , 18, and 19 relate to adequacy of the cost

eler’ents, accuracy of the CCPS information and usefulness

oi the CPS compared to other financial manager reports.

These three questions were added to the questionnaire

26 
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because the review of the literature for this research

effort indicated that research objectives two and three

may be partly satisfied through the information from ques-

tionS 17 through 19.

The researchers tested the questionnaire by adminis-

tering it to twenty-five AFIT Systems and Logistics gradu-

ate students. The selected students were asked to fill

out the questionnaire from the perspective of any actual

experience as financial managers. If they had no experi-

ence, they were asked to answer the questions as best they

could. All were invited to comment on the questionnaire.

Twenty-two questionnaires were returned. Three of the

questionnaires were not returned because the respondees

had no experience with the CCPMS and they felt that they

couldn ’ t contr ibute  any useful information. Those who had

experience responded to the questions with no difficulty

an d o f f e r e d  suggested improvements in the in s t ruc t ions  fo r

question 20. This question was then modified to its present

form . The response from those financial managers who indi-

cated they had experience were similar to the expected

responses that resulted from reviewing the literature on

this research topic. The responses from the respondents

who had no experience with the CCPMS were erratic and did

not support the literature. Questions 17 through 19 were

not included in this test since they were added after the

test was conducted .
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The researchers used factor analysis to test the

responses to all questions having a seven—point Likert

scale. The f ixed-end—point  scale measured the degree of

the respondent ’s attitude toward the concept in question

(12:248). By using a Likert scale, the assumptions of

interval level data necessary to apply parametric statisti-

cal analysis were met (12:117). Hence, the researchers

were able to apply factor analysis to determine if the

responses to the questions could be grouped into identif i-

able factors  which would indicate that  respondents were

consistent in their answers; i.e., that they understood

what the question was asking and that they would system-

atically agree in their responses. If factor analysis did

not reveal factors representing groupings of questions on

which respondents were cons is tent ,  the researchers would

have concluded that the questionnaire was ambiguous and the

data not useful (12:255). See Appendix G. However , SPSS

subroutine FACTOR identified four significant factors into

which the questions were grouped . These factors related

to: (1) usefulness, (2) noncontrollable cost elements,

(3) controllable cost elements, and (4) knowledge of the

CCPS.

$ 
The researchers concluded that the questicrinaire

provided valid data to analyze the Cost Center Performance

Summary.

28

—- - -5 - 5 5 - ’  ‘



- ‘  - -

Questionnaire Analysis

The data from the questionnaire responses provided

the researchers with the information required to answer

research questions two, three, and four .

The responses to each question of the origina l and

follow-up questionnaires for each stratum were compared to

determine if both the original and follow-up responses came

from the same population. The follow—up questionnaire was

designed to obtain additional data from the population,

but it was necessary to ensure that the use of the fol low—up

did not introduce any bias into fol low—up responses. If

the follow- up respondents differed significantly from

respondents to the original questionnaire , the researchers

would be unable to combine the responses to the original

questionnaires with the responses to follow-up question-

naires for each stratum to facilitate the analysis of the

data . Statistical tests for  dependency were applied to

each question of the original and follow-up questionnaires

to determine if the responses to the questionnaires were

dependent on the mailing .

For purposes of answering research questions two,

three, and four , the questions in the questionnaire were

grouped into three parts. The questions in Part I of the

questionnaire asked for background information about the

respondent and his cost center . Par t  II questions were

designed to determine the respondent ’s perceived usefulness
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of the CCPS in terms of the variables defined in a previous

section of this chapter . Only one question was included in

Part III and it gave the respondent an opportunity to pro-

vide suggestions for improving the usefulness of the CCPS.

In order to answer the second research question,

the Statistical Package for Social Sciences (SPSS) routine

CROSSTABS was used to establish contingency tables,

chi square (x 2 ) or Fisher ’ s statistics, and s igni f icance

levels on pairs of variables for which the literature sug-

gests a dependency relationship exists. The purpose of

these tests for independence was to determine why financial

managers are not using the CCPMS in the decision process.

The researchers based their decisions on a significance

level of a = .05 in all statistical tests.  The researchers

thus compared the variable :~sc~-
’u n ~ ss with the variables

-o~ at e  trai r ing,  ti~7e :~ ~‘-~ce-~: t o ’ CC~Fi’, arid ~~~-s -~ tc,z-

re ceived. ~~~~~~~~~~~~~~~~ was also compared to the variables that

describe attributes of the information from the CCPS,

the variables ~~~~~~~ , acc~ r~ tc ~~PS

~decuatg cost e .‘mcr .-tc, and ~o.~-’uZ descr’:tor O~ ot~trz4t.

Factor analysis was also applied to these variables using

the SPSS routine FACTOR , to determine if additional

relationships might exist between the variables that

affect usefulness.

In order to answer the third research question ,

SPSS routine TABLES was used to obtain the frequencies of
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response to questions one through eighteen. The research-

ers analyzed the frequency of response to questions of

those using the CCPS to identify which aspects of “useful—

ness” and which attributes of the CCPS rendered the report

useful to financial managers, and which aspects of useful-

ness and attributes of the CCPS detracted from the reports

usefulness or necessity in the decision process. The vari-

able ~~~~~ also was compared to ~ie -s :~~~~~~~~~~
-‘

~~~~~~~: ‘o~~:~~~s

and ~~~~ :~ c-ice through the use of con-

tingency tables. In this way, the researchers statistically

determined the s ignif icant  ways the respondents found the

CCPS use fu l .

The response to question nineteen was analyzed to

determine if there were more useful reports than the CCPS.

The researchero would use the information that there was a

- 

- 

more use fu l  report to conclude that in some cases the CCPS

was not necessary .

Part  III of the questionnaire was designed to

acquire information to suggest ways of better meeting the

objectives of the Output Measurement Program . By asking

financial managers to rank order their suggested improve-

ments, the researchers planned to test for significant

ways of improving the present Output Measurement Program.

A Summary List of Assumptions

1. Sufficient personnel with CCPMS experience

exist in the AF to provide relevant information on the CCPMS.

3-



2. Cost center managers will answer a question-

naire concerning their opinions on the usefulness of the

CCPMS.

3. The respondents will provide honest answers to

the questionnaire based on their opinions and experience.

4. The response rate to the quest ionnaire  f o r  the

respondents in stratum I will be 50 percent.

5. The response rate to the questionnaire for the

respondents in stratum II will be 25 percent.

A Summary List of Limitations

1. Time available for this study is limited .

2. Due to deactivation of the United States Air

Force Southern Command and Headquarters Command , informa-

tion on the CCPMS for those commands is not available.

3. Due to an extended period of time since USAFSS

and AAC have utilized the CCPMS , information is not a-zail-

able from these commands.

4. Since PACAF never reached the implementation

phase of the CCPMS before the program was discontinued ,

useful information cannot be obtained from PACAF ’s CCs.

5. Since questionnaires were not sent to the cost

centers in stratum III, conclusions based upon the ana lys is

of the questionnaires can be limited or generalized o n l y

to the cost centers of the MAJCOMs included in strata I

and II.
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CHAPTER III

ANALY SI S

This chapter presents the analysis of the data

collected from the questionnaire responses. The distribu-

tion of the data for each question of the questionnaire can

be found in the tables of Appendix E. The data analysis

provides the information necessary to satisfy the objec-

tives of this research effort.

Original versus Follow-up Questionnaire

The responses to each question of the original and

follow—up questionnaires for each stratum were compared

- 
to determine if the responses to the original and follow-up

questionnaires came from the same population . If the

follow-up respondents differed significantly from the

respondents to the original questionnaire,  the researchers

would be unable to combine the responses to the two ques-

tionnaires for each stratum to facilitate the analysis of

the data.

A Chi Square (x
2 ) statistical test was performed

to determine if a relationship existed between the responses

to the original mailing and the responses to the identical

questions in the follow—up mailing . Each stratum was ana-

lyzed separately. Except for question #1, the researchers
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could not conclude that there was a s ignif icant  d i f f e rence

between the responses to the original mailing and the

responses to the follow-up questionnaires for each stratum.

(See Table 29.) Therefore, the data from the original

questionnaires were combined with the data from the

follow-up questionnaires , except for question #1, for all

further analysis.

The statistical test for question *1 revealed

that a significant difference existed between the responses

to the question in the original questionnaire and the

responses in the follow—up questionnaire for each stratum.

The researchers concluded , with a 98 percent confidence

level, that in both stratum I and stratum II the response

to ques tion #1 (Is your cost center under the CCPMS?)

depended on whether the CC manager was responding to the

original or to the follow—up questionnaire.

The researchers believed that the time frame in

which the original and follow— up questionnaires were

received by the CC managers  had a direct bearing on how the

respondent answered question #1. The original question-

naire was received by the respondents just prior to the

release of the USAF message which cancelled the CCPMS (13),

whereas, the follow—up questionnaire was received by the

respondents one month after the referenced message had

been released . The researchers could find no reason why

the difference in the response to question one of the
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original versus the follow—up mailing would indicate biases

in the data from the remaining questions of the question-

naire. Since there was no significant difference in the

data of the original and follow—up questionnaires for all

other questions, the data was grouped by stratum for all

further analysis.

Questionnaire Response Rates

As indicated in Chapter II, the questionnaire was

mailed to 60 cost centers in stratum I and 120 Cost centers

in stratum II. The initial response rates to the ques-

tionnaire were 37 percent for s t ratum I and 33 percent for

stratum II. The response rates are exhibited in Table 5.

The researchers resampled all non-respondents to

the original questionnaire as discussed in Chapter II. As

might be expected , the follow-up response rates were lower

then those for the original questionnaire. Stratum I had

a response rate of 34 percent while stratum II had a

response rate of 16 percent on the follow— up.

After mailing the follow— up questionnaires, two

additional responses to the original mailing were received

from stratum I and 15 additional responses were received

from stratum II CC managers. The additional responses from

each stratum increased the response rates to 40 percent

for stratum I and to 46 percent for stratum II to the

original questionnaire.
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TABLE 5

RESPONSE RATES TO QUESTIONNA IRE

Stratum I Stratum II Total

Original

Mailed 60 120 180

Respo nses 24* 55** 79
Response Rate 40% 46% 44%

Follow-up

Mailed 38 80 118

Responses 13 13 26
Response Rate 34% 16% 22%

Total (Original + Follow—up)

No. Cost Centers Surveyed 60 120 180

Responses 37 68 105

Response Rate 57% 62% 58%

Useable Questionnaires

Useable Responses 30 49 79

U sage Rate 81% 72% 75%

*Two of these responses received after mailing
follow-up.

**Fifteen of these responses received after mailing
follow-up .
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The total response rates for stratum I and stratum

II were 62 percent and 57 percent respectively. The total

response rates were found by combining the number of

responses to the original mailing with the number of

responses to the follow-up mailing and dividing this number

by the number of cost centers sampled for  each stratum.

(See Table 5.)

To allow sufficient time for data analysis and sub-

sequent conclusions of this research effort, the research-

ers allowed two months from the date the original question-

naires were mailed for receipt of responses (original and

follow— up). After this time period , questionnaire respor~ses

were not accepted. Only four responses were received after

the designated time period .

In an effort to determine why the non-respondents

did not answer the oria inal questionnaire , all CC managers

who were resampled were asked to provide the reason for

not answering the original questionnaire. The cover letter

for the follow-up questionnaire is contained in Appendix C.

Only seven CC managers provided the reason they did not

answer the original questionnaire. Table 6 is a summary

of the CC managers ’ reasons for not answering the original

questionnaire.

The third reason listed in Table 6 is as might be

expected since the cost centers in stratum II had , in some

cases, not used the CCPS for well over one year and the
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TABLE 6

REASONS FOR NOT RESPONDING TO ORIGINAL QUEST IONNAIRE

N umber of
Reason For Not Responding CC Managers

Never received the original questionnaire 3

Because responding was voluntary 2

No experience wi th  the CCPS 2

experienced personnel may have been t ransferred to other

organizations.

Although there were 37 responses from stratum I

CC managers and. 68 responses from stratum II CC managers,

not all of the questionnaire responses contained useable

data. Seven responses from stratum I and nineteen from

stratum II were “non-useable. ” (See Table 5.) A question-

naire was deemed “non-useable ” for either of the two

reasons previously discussed in Chapter II. After elimi—

nating the non-useable responses from each stratum , the

researchers had 30 and 49 questionnaire responses for strata

I and II respectively which provided useable data.

Since the researchers established 30 responses as

the minimum acceptable number of responses from each

stratum , the resulting useable responses from each stratum

were adequate to meet the design assumptions. The useable

responses therefore provided sufficient data for the data

analysis phase of this research.
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Analysis of Individual  Question Responses

This section provides an analysis of the responses

to the individual questions in the questionnaire. The

analysis  is divided into three parts : Par t  I-—Background

and Training , Part  I l -—Usefu lness  of the Cost Center Per-

formance Summary , and Part Ill-—Suggestions for Improve-

ment. Part II is further divided into the fo l l ow ing sub-

ject areas: timeliness, aid. to decisions , control, accu-

racy/appropriateness , and other reports.

The data from the questionnaire responses which

was used in the analysis is exhibited in tabular form in

Appendix E. Except for questions 6, 19 and 20, the data

is presented as distribution of responses and percentages

for each question per stra tum. The data for questions 6,

19 and 20 is presented in summa ry form since th$ respon-

dents provided essay type answers to these questions .

Part I--Background and Trainin9

Backcround. Questions il, 2, 3 and 7 prcvi-iei back-

ground information about the respondent. An analysis of

question *1 revealed some unexpected results. Based upon

the stratification of the population depicted in Table 2,

respondents in stratum I should have answered yes to ques-

tion *1 (:s your cost center presently under the CCPMS?)

and respondents from stratum II should have answered no to

the question. However , 11 respondents from stratum I
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reporteci no to question #1 and 15 respondents from stratum

II reported yes to question #1.

Many reasons for this apparent discrepancy are

possible . The MAJCOMs could have provided erroneous informa-

tion as depicted in Table 2. The respondents could have

misinterpreted the question.

The researchers believed that  the MAJCOMs were

knowledgeable on the CCPMS in their commands and therefore ,

didn ’ t provide erroneous information as dep icted ~r.

Table 2. Based on this assumption , the possibility that

the MAJCOMs provided erroneous information was discounted .

The conclusion reached by the researchers is that the dis-

crepancy exists due to a combination of the following

possibilities : confusion created by USAF cancelling the

CCPMS at approximately the same time as the respondents

received the original questionnaire, and misinterpretation

of the qcestion by some respondents.

A review of the responses to questions ~2 and ~3

revealed that lack of experience with the CCPMS was not

characteristic of the respondents. The respondents ’ cost

centers had been under the CCPMS long enough to develop

substant ia l  experience on the system . Ei ghty- four  percent

of the respondents ’ cost centers in stratum I and 75 per-

cent of the respondents ’ cost centers in stratum II were

under the CCPMS for 24 months or longer . (See Table 10.)

A majority of the respondents had substantial experience
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with the CCPMS. The researchers categorized a respondent

as ~ z’ if he reported a response of 12 months or

greater to question #3.

Although the experience levels were high for both

strata, stratum II respondents had a s l ight ly  higher

average experience level than stratum I respondents——26 .7

months versus 22.7 months . (These averages were found by

totaling the answers provided to question #3 and dividing

by the total number of respondents in each stratum.) The

researchers concluded that the difference is accounted for

by the fact that the MAJCOMs in stratum II implemented the

system quicker than the MAJCOMs in stratum I and thus were

under the CCPMS longer in stratum II (21:16—17).

Since there was little difference in the experience

levels for the two strata, the researchers concluded that

experience levels of the respondents had little impact on

the findings of this research effort.

Question #7 was designed to see if there was a

difference in the size of the annual budgets managed by the

cost center managers in each stratum. Table 15 depicts

the distribution of the responses to this question. Analy-

sis of the responses revealed that little difference

existed in the size of the annual budgets managed by the CC

managers in each stratum. This is consistent with what

would be expected since each MAJCOM wil l  have cost centers

of varying sizes. There should be little difference
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between commands in the size of cost centers in any strati-

fication method which might be arbitrarily selected.

Training. Questions #4, 5 and 6 provided informa-

tion on the quality of training (formal and OJT) received

by the CC managers on the CCPS and information regarding

improvements in the training program on the CCPS. (See

Tables 12, 13 and 14.)

Since the researchers were concerned with the ade-

quacy of training (formal or OJT) received by the respon-

dents on the CCPS , not the type of training received , the

responses to questions #4 and #5 were combined as shown in

Table 7.

As indiceted in Chapter II, c- $;~ c~ e tr~~~~~~~ was

defined as a response of greater than 4 to either question

#4 or #5; o~~~c~~ir - ~ ‘a-~nir~ was defined as a response of

less than 4 to either question; and a response of 4 was

defined as undecided . Therefore , for  each respondent the

greater value given for questions #4 and # 5 was u sed to

product Table 7.

As evident by Table 7, a majority of the respon-

dents felt that the training they had received on the CCPS

was adeq uate , using the def ini t ion of a~
’ecuate ~~~~~~~~ 

j~

Chapt er II. This finding is consistent with the prior

research of Ferris and Smith (5:56—57).

Question #6 was an essay type question which gave

the respondent an opportunity to provide suggestions for
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TABLE 7

COMBINATION OF RESPONSES TO QUESTIONS #4 and #5

Adequate Inadequate

7 6 5 4 3 2 1

Number of Respondents 17 6 9 9 7 2 7

Percentages

Adequate Inad~~ uate Undecided

56.3. 15.8 28. 1

designing an adequate training program to assist CC managers

in ana lyz ing  the CCPS. Table 14 contains a summary of the

responses. Twelve recommendations were received as respon-

ses to this question. Two—thirds of the recommendations

were related to improving the quality of training and the

remaining third felt that the training had been developed

and given to the wrong people.

Part Il--Usefulness of the Cost
Center Performance Summary

Timeliness. Questions #8 and *11 provided informa-

tion concerning the timeliness of the receipt of the CCPS.

Since the CCPS was defined as a monthly report , it should

have been received monthly and consistently in order to be

useful to the CC managers. The data in Table 16 shows that

approximately three-fourths of the respondents in the two

strata were receiving the CCPS ~cn th ly .  However, the data
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in Table 19 shows that a large percentage (37.5 percent

for  stratum I and 41.7 percent for stratum II) of respon-

dents were not receiving the report in sufficient time to

allow the CC manager to take effect ive management action

to correct an undesirable situation. This result closely

parallels the findings of Ferris and Smith with regard to

the timely receipt of the CCPS (5:69—70). The CCPS reported

the cost figures “as of” the last day of the month. There-

fore, based on the suggestion provided by two respondents

to make the report more timely (See Table 28) and on the

researchers ’ experience with other control reports, the

researchers believed that the CC managers were often

receiving the report late in the next month. Therefore,

the researchers concluded that although a majority of the

respondents were receiving the report monthly, they received

the report too late in the next month to allow them suffi-

cient time to take effective management action to correct

an undesirable situation before the cutoff date for the

next report.

Aid to Decisions. Questions #9 , *12, #13 and #14

provided information regarding how much the CCPS aided the

CC manag er in his managerial decision process. The data

for these questions (Tables 17, 20, 21 and 22) revealed that

the majority of respondents felt that the CCPS did not aid

them in their managerial decision process .
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Question #9 measured the usefulness of the CCPS to

the CC managers in their managerial decision process. The

respondents, 88 percent for stratum I and 62 percent for

stratum II, were strongly in agreement that the CCPS was

not useful to them in their managerial decision process.

This finding is consistent with the results of the audit

performed in 1973 on the CC.PNS (19:2). However, it is

inconsistent with the results of the analysis of the USAFE

responses to this same question in the Ferris and Smith

research effort (5:61—64). The majority of the USAFE

respondents in the Ferris and Smith study indicated that

the CCPS was useful to them in their managerial decision

process. The researchers suggest that this inconsistency

is due to the fact that at the time that Ferris and Smith

conducted their research , the CCPMS was an active program

and thus was receiving more top—level management support.

Whereas at the time this research effort was accomplished ,

the CCPMS had been made optional and eventually cancelled

indicating very little if any top—level management support.

Without support from upper managers , the CC managers would

not be expected to use the report or even perceive it as

a use fu l  one.

Questions #12, # 13 and # 14 provided fu r t he r  support

for  the findings of question *9 . The major i ty  of respon-

dents indicated tha t  the in format ion  provided to them by

the CCPS was not meaning fu l  at the i r  level of management
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responsibility ; that the CCPS was not helpful in pinpoint-

ing problem areas regarding the efficient use of resources;

and that it was not helpful in forecasting the financial

impact that mission changes have on their organizat ions.

Since all of these qualities or characterist ics were viewed

as not contributing to the usefulness  of the CCPS in the

respondents ’ managerial decision process , the researchers

concluded that the majority of respondents did. not use the

CCPS as an aid in their managerial decision process. This

conclusion is consistent with the findings of Ferris and

Smith and the audit report in 1973 (5:84; 19:7-9).

Accuracy/Appropriateness. Question #15 provided

information regarding the appropriateness of the output

measures developed for each cost center . Question #18

provided information regarding the accuracy of the data

reported in the CCPS.

The data exhibited. in Table 23 indicates that

73 percent of the respondents for stratum I and 61 percent

of the respondents for stratum II did not feel that the

output measures developed for their cost centers were use-

ful descriptors of the tasks or functions of their organi-

zations. Previous researchers have also found that the

output measures which were developed under the CCPMS were

not useful descriptors of the cost centers ’ tasks or

functions (19:10—11; 2l l6—24). Ferris and Smith found a
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smaller percentage of USAFE respondents who reported the

output measures were not useful descriptors of the cost

center ’s tasks or function; but, their findings for SAC

respondents were consistent with the findings of this

research effort (5:74-75). The researchers suggest that

the reason for  the inconsistency in USAF E responses is due

to effect created by the fact that the USAFE was con-

ducting a special test program on the CCPMS (5:17_22)* and ,

by the difference in emphasis and guidance found in U SAFE

by top—level management (21:16-22).

One of the criteria for establishing an output

measure is that it must be meaningful to the CC manager or

user (18:Ch.4,5; 16:1). Since the majority of respondents

indicated that their cost centers ’ output measures were

not useful descriptors of the cost centers ’ tasks, the Out-

put measures were not meaningful to the CC manager or user.

Therefore, since the output measures were not meaningful

to the majority of respondents, the researchers suggest

that the CC manager would not use a report which reported

data on a meaningless measure of performance . This conclu-

sion further supports the explanation as to why the

*This is similar to the Hawthorne effect. The
Hawthorne experiments concerned the measurement of varying
conditions of illumination on output of factory workers.
The Hawthorne effect is that t~ e ‘zc~ of ~~~~~ o ’ ~~~i
can in itself increase the output of personnel .
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majori ty  of respondents reported that the CCPS did not aid

them in their managerial decision process.

Question #18 responses indicated that a majority

of respondents (63 percent for stratum I and 69 percent

for  stratum II)  fel t  that the information reported in the

CCPS was accurate for their cost centers. (See Table 2 6 . )

The finding to this question initially appears confusing .

Why should meaningless informat ion be perceived as being

accurate? This question differed slightly from most of the

other questions on the questionnaire in that it related to

information about both inputs and outputs whereas most of

the questions involved only one aspect, either input or

output.

‘The researchers suggest that the cost (input)

information was accurate but the output information was

ignored , due to its being meaning less, without considering

its accuracy.

Control. Questions #10, #16 and #17 provided data

regarding the CC manager ’s ability to control the expenses

incurred by his cost center. The analysis of these ques-

tions revealed that a majority of the respondents felt they

had significant control over the expenses incurred by their

cost centers. (See Table 24.) They agreed on which EEICs

were controllable and which EEIC5 weren ’t controllable.

Also , the majority of respondents indicated that the cost
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elements reported on the CCPS were not adequate to allow

them to control costs. (Table 25.)

Since a Chi Square statistical test revealed that

no relationship existed between a CC manager ’ s stratum and

how he responded to question #16 (see Table 30) , the

researchers summarized the responses as shown in Table 8.

In accordance with the definitions stated in

Chapter II, a response of greater than 4 was coded as a

~~~~ and a response of less than 4 as

v~~~~ 2o~ tro~~~ Z2~~~. A response of 4 was coded as undecided .

The totals for each stratum for each EEIC were then added

together to produce Table 8. As evident by the data , a

majority of respondents agreed as to which F.EICs were not

controllable : Military Pay and Civilian Pay . This is con-

sistent with the findings of the audit report and with

the find ings of Ferris and Smith (5:64-66; 19:8). Also ,

since the CC manager does not budget for or pay for either

of these two EEICs, the expected response would be not

controllable for the EEICs, Military Pay and Civilian Pay .

The respondents were in agreement as to the degree

of controllability they had over the two EEICs: Supplies

and Equipment. The majority of respondents reported these

two EEICs as definitely controllable. The data in Table B

makes this fact readily apparent. Again this is consistent

with the findings of Ferris and Smith (5:64-66). The

respondents were split as to the degree of controllability
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they had over the remaining two EEIC5: Travel and Trans-

portion and Contractual  Services. The researchers suggest

that the reason that the respondents reported that they had

definite or some control over the four EEICs (Supplies,

Equipment, Travel and Transportation , and Contractual Ser-

vices) is that the CC managers were required to budget for

these EEIC5 and they had a say as to how the expenses in

these four EEIC5 were expended . Therefore, they had a

degree of contro l over these EEICs.

Since the personnel costs are a s ign i f i can t  portion

of the CC manager ’ s budget and since almost all of the

respondents (100 percent for stratum I and 98 percent for

stratum II) reported Military Pay as ~o-~ ~~~~~~~~~~~~~

the researchers suggest that when the respondents were con-

sidering the degree of controllability they had over the

expenses of their cost center , the CC managers did not

think of personnel costs when they thought of “ total

expenses.” This helps to explain why a majority (53 ~er-

cent) of the respondents indicated that they had sicnif i-

cant control over the expenses of their cost centers.

(Table 18.)

Other Reports. Question *19 was included in the

questionnaire so that the researchers could determine if

other reports existed in the Air Force which were viewed

as containing the same i n f o r m a t i o n  as the CCPS and were
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more or less useful  than the CCI’S. Sinc e the responses to

this question were provided in a narrative form , the

responses were sunimariz~ a and can be found in Table 27.

The respondents reported that many reports existed

in the Air Force which contained informat ion similar to

the CCI’S and which were more use fu l  than the CCPS. The

researchers concluded that since many reports existed in

the Air Force which contained similar information to the

CCI’S and were more useful , the CCI’S was viewed as a redundant

and superfluous report and therefc re not used by the CC man-

agers. This was also found to be true in the latter part

of 1973 when the USAF Audit agency conducted its audit on

the Cost Center Performance Measurement System . tAll the

information available on the CCI’S was available to the cost

center managers in other reports on a more current basis

[19:8].” The researchers suggest that this helps to explain

the low percentage of respondents who indicated that the

CCI’S aided them in their managerial decision process. CC

managers would hardly be expected to use a redundant or

superfluous report when a more useful report is available.

Part Ill—-Suggestions for Improvement

Question #20 allowed the respondents to provide

narrative suggestions for improving the usefulness of the

CCPS. The respondents were also asked to rank the sugges-

tions in the order of most needed improvements. Forty 



_ - ~~~~~~~~~~~~~~~~~~~~~~~~~

responses were received ; however, very few CC managers pro-

vided more than one suggested improvement . Most of the

respondents who provided more than one suggestion didn ’t

rank the suggestions in the order of most needed improve-

ments. Therefore , the researchers su.rrirnarized the responses

based on the content of the suggestion as depicted in

Table 28.

The majority of the respondents provided suggestions

for improving the usefulness  of the CCPS in the general area

of control. The improvements in this area would give the

CC manager and his superiors a more rea l i s t ic  ind ica t ion  of

the expenses incurred by the cost center and how these

expenses were related to the output or performance of the

cost center .

Many of the suggestic-ns for improving the useful-

ness of the CCI’S provided by the respondents are consistent

with suggestions found by previous researchers. Separating

or eliminating noncontrollable costs have been previously

suggested for improving the usefulness of the CCPS (5:78;

19:8). Ferris and Smith found that “ . . . data needs to be
more accurate and timely [5:78]” was their second most

frequent suggestion for improving the usefulness of the

cCPS. Improvement of output measures has been found to be

a significant suggested improvement so that the CCPS would

be more u s e f u l  to CC managers  ( 5 : 7 5 ;  19 :33;  2 1 : 1 6) .

53

- - --5 ‘----5 - - - - - - ’



-- - - - - -~~~~~~~~~~~~~~~

In summary , as evident by the large number of sug-

gested improvements, the researchers concluded that the

CCI’S had room for improvement. The suggested improvements

found by the researchers were not new suggestions. Many of

the suggestions for improving the usefulness of the CCI’S

were suggested as far back as early 1974. However , since

many of these suggestions were still valid at the conclu-

sion ‘~f the program , the researchers question whether any-

one attempted to act on the suggestions that were provided

in 1974 for improving the usefulness of the CCPS .

Dependency Analysis

The researchers established con tingency tables f rom

the data provided by the responses to the ques tionnaires

from each stratum . These tables were established so that

dependency relat ionships could be tested using the x2

statistical test. The tests were grouped into three areas

of concern: (1) A test to determine if the responses to

the original questionnair e and the respo nses to the

follow-up questionnaires came from the same population.

If the responses came from the same population , the research-

ers could group the data from the ori ginal  mai l ing  w i th

data from the follow-up mailing for all further analysis;

(2) A test to determine if there was a significant differ-

ence in the responses from stra tum I CC managers and the

responses from stra tum II CC managers. By determining tha t
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the responses from stratum I did not d i f f e r  s ignif icant ly

from the responses of stratum II, the researchers could com-

bine the data from both strata for all further analysis ;

arid (3) A test to determine the variables which signifi-

cantly affected the usefulness of the CCPS to the CC man-

ager . Appendix F contains the results of the individual
2x tests.

The researchers found that due to the relatively

small number of useable responses from each stratum , it was

necessary to collapse the data into 2 x 2 contingency

tables. These tables were appropriate for either the

test or Fisher ’s exact test. The seven—point scale ques-

tions were collapsed by recoding a response of 1 to 3 as a

1; a response of 5 to 7 as a 2; a response of 4, N/A or

no response as missing values. The response of 4 was

classified a missing value because a response of 4 meant

that the respondent was undecided . Hence, the 4 response

didn ’t add meaningful information to either the recoded

responses of 1 or 2.  Question *8 was collapsed by recoding

a response of “quarterly,” “intermittently ” and “never” as

a 1 and a response of “monthly ” as a 2. The resulting

2 x 2 contingency tables were then statistically tested .

(See Tables 29 through 31.)

The first x 2 statistical test performed was to
determine if there was a significant difference between the

responses to the original questionnaire and the responses
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to the follow—up questionnaire for each stratum . The results

of this test were previously discussed in the section of

this chap ter headed “Origina l versus Follow-up Question-

naire. ”

A x2 statistical test was performed to determine if

the responses from stratum I CC managers were significantly

different from the responses from stratum II CC managers.

(See Append ix F.) If the test showed that the responses

from the two strata were not statistically different, the

researchers could then combine the responses from the two

strata and generalize the results to both strata instead

of for each stratum alone.

The find ings for the individual questions revealed

that there was only one question , #13 , for which the d i f fer -

ence between the stratum responses was statistically sig-

nificant. The researchers concluded that whether the CCI’S

helps the CC manager to pinpoint problems is dependent upon

whether the manager is in stratum I or II. Recall that

stratum I represents those CC managers who were under the

CCPMS at the time the sample was taken, whereas stratum II

managers were no longer under the CCI’MS but represented

experience at varied periods of time and of varied lengths

and under various commands within the CCPMS ’ history. In

stratum I only one of 26 respondents indicated tha t  the

CCPS helped pinpoint problems. In stratum II 13 of a total

of 37 respondents indicated that the CCPS helped them to

L ‘ - - 5 -  _~~~~~~~~~~~~~~~~~~~~~~ 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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pinpoint problems. Since stratum I represents the CC man-

agers with the most recent experience , th~ researchers con-

cluded that the CCI’S as of the time the sample was taken

was not useful to CC managers to help then o~ npo~ nt problems

regarding the efficient use of resources. Tho re~~ arohc-rs

could not identif y any one reason that ~r.cre s tr a t u m  II than

stratum I managers found the CCPS heloec~ ~:npoint prob lems .

Possible reasons include the relative en-~hus~~~sm with

which some stratum II managers may have ap~ roaohed the rela-

tively new CCPMS compared to the waning enthusiasm of

stratum I managers who were working with a program that was

obviously on the decline in command emphasis (19 :10 ). The

differenc e may also be explained as resulting from a dif-

ference in top management support. “There has not been and

there is no continuous , cohesive , centralized direction to

sustain motivation Air Force-wide in all functional areas

[3 :4 4 ]  .“

Since the response rate to all other questions was

n Ot found to d i f f e r  si~ nificaritly by stratum , the data from

both stra ta , with the exception of question #13 was grouped

and considered as a single sample from the population of

CC managers for all further analysis. (See Table 30.)

Contingency table analysis was conducted to deter-

mine the variables which are related to the variable

~~~~~~ Since stratum I and II data except for ques-

tion *13 was not significantly different, the researchers
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considered the statistical significance of both strata

grouped as one stratum in drawing conclusions concerning

the CCI’S’ usefulness. The researchers concluded that

whether the CC manager found the CCI’S usefu l  for  making

decisions depended upon: (1) whether the CCI’S was received

in sufficient time to allow the respondent to take effec-

tive management action to correct an undesirable situa-

tion (question 11), (2) whether the CCI’S was meaoingful at

the respondent’s level of management responsibility

(question 12), (3) whether the CC.PS helped the respondent

forecast  the f inanc ia l  impact that mission changes would

ha ve on his organizat ion (question 14) , ( 4 )  whether the

output measures developed for the respondent ’s cost center

were useful descriptors of the functions or tasks of his

organization (question 15), and (5) finally, on whether the

CCI’S’ cost elements were adequate to allow the respondent

to control costs (question 17).

Question *13 was tested with usefulness by a

Fisher ’s exact test in stratum I and by a ~K
2 test in

stratum II. (See Table 31.) The researchers were not able

to conclude that usefulness in stratum I depends on whether

the CCPS helped pinpoint problems. In analyzing the joint

frequencies of ~~~~~~~~~~ and ‘~e~pa ~~~~~~~~ ~~~iZ ~ ”~s , of

25 respondents to the question, 22 indicated that the CCPS

was neither useful , nor did it help p inpo int problems,

two indicated that  it was u se fu l  but did not help
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pinpoint  problems and one indicated that i t  was both useful

and helped pinpoint probl ems. The researchers concluded

that the CCI’S was in fact not useful nor did it help pin-

point problems for stratum I CC mana gers.

In stratum II the researchers were able to con-

clude significantly that ~~~~~~~~~~ depended on whether the

CCPS helped the respondents to pinpoint problem areas

regarding the efficient use of resources. In stratum II

those who considered the CCI’S useful also believed that the

report helped them to pinpoint problems and those who did

not consider the CCPS useful believed that the report did

not help them pinpoint problems.

The researchers tested six other variables with

~~~~~~~~~~~~~ ~i.’;’~~~~~~~ ’ : ‘ - : ‘ ‘:~~~~ ,

~~~~~~~~~~ ~~~~~~~~~~ rc. ~~~~
‘ 

~~~~~~~~~~~~~~~~~~~~~ ‘~~. ‘~-: :~~- : e

-~~~~-~g r : a , and ~~~~~~ : ‘2 r ~~ ~~~~~~~~~ The research-

ers were not able to significantly conclude that e~-

resc depends on these six variables.

The literature supported the findings concerning

usefulness of the CCI’S in most areas. Ferris and Smith

concluded at the 95 percent and greater confidence level

tha t ~3~~~~in~~ S depends on ~ -~“ c - ’ rec~~ r~ of the CCPS,

~~~ ro~~~
-
~ r r i - : ’~’.

- , 
~elr .~ ~~~~~~~~

~~~“ ‘ , ‘
~~ -~~~~~~~~

: -
~~~~~

-‘
~~~~~ CCI’S i n f o r m a t i o n ,  

~~~;~ ‘
‘

r~~-~~ r’ o~ c~~~r’~~, and whether the cost elements of the

CCI’S were adequate to allow the respondent to control
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costs (5:81—82). Furthermore, Boyd wrote that if a manager

possesses “valid cost—per-unit data” and can predict his

production , he can build an accurate budget (3:41). The

Air Force audit reported that usefulness was a function

of the meaningfulness of the information on the CCI’S, on

whether the report permitted the manager to forecast

changes and whether the managers were able to control costs

at base level (19:2—11).

The researchers concluded that usefulness of the

CCI’S depends on: (1) The timely receipt of the CCI’S. If

the report was not received on time to allow the manager to

take e f fec t ive  management act ion to correct undesirable

situations, the report would not be very useful to him .

On the other hand , if the report were timely, the manager

could find it useful despite other imperfections;

(2) The meaningfulness of the CCI’S’ information. If the

i n fo rmat ion  were not meaning f u l  at the managers ’ level of

responsibility , it was not likely to be useful to him ;

(3) Helps pinpoint problems; and ( 4 )  Helps forecast  change

versus impact of change. Whether the CCPS helps the mana-

ger pinpoint problem areas regarding the efficient use

of materials and to forecast the impact of change are fun da-

mental to the very purpose of the Output Measurement Program :

to give managers the information they need to perform

efficient as well as effective operations; (5) Useful

descriptor of output; and (6) adequate cost elements. No
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amount of timeliness or control can make a report useful if

it does not measure or reflect the units ’ outputs.

Of the six variables that the researchers showed

were independent of :L3 ’
~~~~~~’d a , there was in some cases

an apparent conflict with the literature. However , close

ana lys i s  of the response to the questions from which the

data for those variables came resolves the conflicts.

Boyd wrote that the frequency of transfers of experienced

people from one assignment to another has affected the

validi ty of the CCPMS (5:45). The researchers found that

although the respondents were evenly grouped between experi-

enced and inexperienced under the CCPMS, the majority indi-

cated that the CCI’S was not useful and that the two were

not related. The researchers concluded that if more respon-

dents had indicated that the CCI’S were useful, then experi-

ence may have become a significant factor bearing on

~~~~~~~ ~~~~s c .

Similarly, analysis of the response to ~~~~~ot c

tr z - r.i~’:; revealed that u3~~~~~~~~~~ ’~~~3 and z -cT -~ ::~~~~~~~~~g

were not dependent. This is logical. If the CCI’S was not

~ -Th ;  to the respondents , it didn ’t matter if they were

adequately trained or not. The literature did not support

this conclusion. Ferris and Smith were able to conclude

at the 95 percent confidence level that ~~~~~~~~~~~~~~~~~ was

dependent on ~~~:~o~ e t r ’ ~~~~.j  ( 5 : 8 1 ) .  This  is no doubt

true, but the prerequisite is that the report is useful to
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begin with. A similar argument was made for ns-~~~~~ ti ,~j

3 - ~~~ ~~~~~z ’~t ~or ro 0;:. ~~~~~~~~~~~~~~~ ~

~-“‘~“~ta , and zocuror~ JJ’~ 3 f ’ ~u~~~cn.

The researchers could not conclude from this

analysis that usefulness is dependent on ~~oer~~~nce, ode-

~~c z r e  c r c  c~~c~: J ,  a :~~ c~~ r ~eived , s n ~~~~~~-~ co~-.croZ

-
~~~~~ ‘~s~ s , e a t  Z u .~~e ~~~~ e “~e~~ts , and ce r-cce

J’PS ~c : ; ~~:~~, but ra ther the report must be usefu l  to

the CCI’S manager first f o r  each of these to be si gnificant

factors.

Factor Ar.alvsis

The researchers used factor analysis to identif y

which variables were h i ; h ly  correlated with ~~~~~~~~~~
Append ix G explains the procedures used in this ana lys is .

The researchers conc luded t ha t  factor analysis supported

the results of the dependency analysis. Four factors were

identified ; these were ~abeled as: “usefulness of the CCI’S,”

“ non—con trollable expense e ements ,” “controllable expense

elements ,” and “knowledge of CCI’S.”

The factor “usefulness of the CCPS” was shown to

be significantly affected determined by the variables:

~ ce::~~~, 
;:-‘

~~.~~~~~~~ r.~’e~~r: ~~~. ~~~~~~~~~~~~~ ~~~~~~ :cre~~c: ~~~~~~~~~°-~~~~~ C:

-:‘~ogc , and 1d~~~~z:e ~~~~~~~~~ The other three

factors (“non—controllable expense elements ,” “control-

lable expense elements,” and “knowledge of CCPS”) were not
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determinants of the factor , “usefulness of the CCPS.” The

variables within these three factors were also found through

dependency analysis to not significantly affect the use-

fulness of the CCI’S. The researchers concluded that factor

analysis further supported the results of dependency analy-

sis in determining why CC managers were not using the CCI’S

in their managerial decision process.
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CHAPTER IV

CONCLUSIONS AND RECOMMENDATIONS

The Output Measurement Program and the Cost Center

Performance Measurement System (CCI’MS) were implemented by

the Air Force in 1972 to provide a means for quantifying or

measuring the productivity of cost centers in meaningful

terms and to provide a means for  r e l a t ing  output  to input

costs on a cost-per-unit basis. The goal of the CCPMS was

to enhance efficiency as well as effectiveness in f i nanc ia l

management within the USAF .

At the heart of the CCPMS was the CCI’S. This

single page report was to include meaningful information

to the cost center manager in terms of his expenses related

to measures cf his output. The CCPS reported the variance

between actual and standard unit costs and reported the

month-by-month and cumulative progress to enable the CC

manager to control costs and to take corrective measures

when necessary . The information was to help him pinpoint

problem areas regarding the efficient use of resources , to

help him forecast the financial cost that mission changes

would have on his cost center , to help him make decisions

involving fund expenditures and to give him the basis to

take effective management action to correct an undesirable

situation.
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This research attempted to determine why the CCPNS

was not successful in achieving its purpose. The results

are presented in detail in Chapter :11 , Analysis; this

chapter summarizes those results. The researchers follow

the discussion of their conclusions by recommendations of

al ternat ive methods of meeting the obj ect ives of the A ir

Force Output Measurement Program and a recommendation for

further research.

Conclusions

Research Question #1

Research question ~l asked “Have ~iajor Air Commands

discontinued the CCPMS as a required program? ’ The

researchers identified the commands that had continued the

CCPMS after the Air Force made the program optional in

November 1975. These commands were the Air Training Com-

mand (ATC ) , the Air Force Accounti ng and Finance Center

(P2AFC), and the USAF Academy (U SAFA ). All other command s

had either discontinued the system when it became optional ,

or were not able to provide information concerninc their

status.

Two of the three commands which continued the use

of the system , USAF Academ y and the Air Training Command ,

admit ted that  even though they had not as ye t dropped the

program , cost center managers below the Major Command level

did not find the CCPMS useful. This was supported by the
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results of the survey of cost center managers. Eighty-

eight percent of the cost center managers in stratum I

(represented by ATC , AFAFC and USAFA ) ind icated that the

CCI’S was not u s e f u l  to them in making decisions involving

fund expenditures. The other Major Commands reflected their

belief that the CCPMS was not a useful program by dropping

the CCPMS as soon as USAF made it an optional program. This

was supported by an A ir Force audit of the CCPMS in 1974 ,

prior to the program becoming optional.

Findings . . . a . MAJCOM mana gement personnel had
serious doubts as to the usefulness and meaning fu lness
of CCPMS data . . . . b. Base level managers considered
the Cost Center Performance Summary to be cf little or
no value [19:2].

Apparently, there was little or no improvement in the

att itude of f inancia l  managers toward the CCPMS between

1974 and 1975. As a result , when given the opportuni ty ,

the majority of command s dropped the CCPMS. The research-

ers ’ phone contacts with MAJCOM personnel  revealed tha t

the MAJCOM personnel were not motivated to use the CCPMS

because of their apparent belief that there was little

support at the HQ USAF level that  the program had value.

The researchers concluded that a lack of motivation at

HQ USAF and MAJCOM level was one reason that the CCPMS was

not a successful program and was not used by the CC mana-

gers.
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Research Questioo. ~ 2

Research cuestion #2 asked “Why are financ ial mana-

gers not using the CCPMS in their managerial  decision

process?” In nswering this question, the researchers

first identified from the literature 12 variables that had

been shown to affect usefulness of the CCPS , the heart of

the CCPMS. The questionnaire which was used to survey cost

center managers conc erning thei r experienc e with  the CCP MS

asked the respondents questions regarding these variables.

An ana lys i s  of the responses in Cha pter III showed that  only

six of the twelve variables affected the usefulness of the

CCPS . UCe Z.~ec.~ was shown to depend on ( 1) whether the

CCPS was received in sufficient time to allow the respon-

dent to take effective management action to correct an

undesirable s i tua t ion, (2) whether the information provided

by the CCPS was meaningful to the respondent at his level

of management responsibility, (3) whether the CCPS helped

the respondent pinpoint problem areas regarding the effi-

cient use of resources , (4) whether the CCI’S helped the

respondent forecast the financial impact that mission

changes would have on his organization, (5) whether the

output measures developed for the respondent ’ s cos t cen ter

were usef ul descr ip tors of the tasks of his organiza tion ,

and (6) whether the cost elements reported on the CCI’S were

adequa te to allcw the respondent to control costs. Use-

fulness of the CCPS in allowing the respondent to make
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decisions involving fund expenditures did not depend on the

other six variables. The researchers compared the ~‘xperi-

ence of the cost center managers under the CCPMS to

whether or not the managers found the CCI’S useful . Experi-

ence did not affect usefulness. Usefulness was also com-

pared to whether the cost center manager had received either

adequate formal or on-the-job training in the use of the

CCPS. The researchers were not able to conclude that use-

fulness was dependent on adequate training . Ferris and

Smith found that usefulness did depend on adequate training

( 5:81). However , the CCPMS was relatively a new system at

the time their research was conducted and more than half

the respondents to their questionnaire indicated that the

CCI’S was at least sometimes useful in making decisions.

For training and experience to bear on usefulness , the

researchers suggest that the report must first be useful.

Since a majority of respondents felt that the trainir.c they

had on the CCPS was adequate , and a majority felt that the —

CCP S was not usefu l , then the researchers concluded that in

this case usefulness did not depend on adequate training

(or lack of it)

The researchers compared whether the CC mana ger

consistently received the CCPS on a monthly basis to

whe ther he perceived the report to be usefu l  in making

decisions. The researchers were not able to conclude that

us-~fulness depended on consistent receipt of the CCPS.

68

- - -5—-. - 
~~ &. .



_ _ _ _ _ _ _

Even though in the majority of cases the CCPS was con-

sistently received on a monthly basis , it was not useful

for decisions.  The researchers concluded that  the CCPS

must first be useful for its usefulness to be affected by

whether the CC manager consis tent ly  received the report on

a monthly basis.

The other variables which were compared to useful-

ness all dealt primar i ly  wi th  the amount of con trol the CC

manager had over his expenses. In all cases involving

control of expenses, the researchers could not find that

usefulness of the CCI’S for aiding decisions depended on

whether the manager had control over expenses. This

appeared inconsistent with the literature since Ferris and

Smith concluded that control of exp enses was the most sig-

n i f i c a n t  fac tor  bearing on u se fu lnes s  ( 5 : 8 2 ) .  The ana lys i s

of the data revealed tha t respondents were consistent in

which EEICs they felt they could control. In fact contro l

had two factors--controllable expenses and non—controllable

expe nses. The fac t that there were non-controllable

expenses on the CCI’S did nct hamper a m a j o r ity of the

respondents to the questionnaire from indicating that they

in f ac t  f e l t  that  they  had s i g n i f i c a nt con trol over the

expenses of their cost centers. Nevertheless, :~‘e;
’z~~nes~

d~ d not depend on ~~~~~~~ ~~-;‘~~~ -~~ r c  ~‘ - ~-~:e~ .’. The

researchers concluded that for the variable , -~~~~c’:~
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3o~~cro to bear on ~se 5-’~~ ness , the report f i r s t  had to

be useful.

As previously discussed , the questionnaire data

analysis indicated that there were six variables which

a f fec ted  e~ ’~1~~ea.s and six which did not. The literature

had indicated that all twelve of these variables would

directly a f fec t  u ’ ~~~~nes~~. In other words, increasing or

decreasing a variable would increase or decrease useful-

ness. However, varying these latter six variables , e.g.,

increasing or decreasing the training , includ ing or

excluding only controllable cost elements , etc., could

affect usefulness only if the report was first useful.

The research indicated that it was not . The other six

var iables are s igni f icant factor s bearing on usef ulness

because it is they which either directly affected or

resulted from the usefulness of the CCPS in decision making.

This was discussed in Chap ter III , Analys is .  For example ,

the fact that the respondents perceived tha t  the  informa-

tion provided by the CCI’S was not meaningful a t  their level

of management responsibility had a direct bearing on use-

fulriess ; and the fact that ~ majority of respondents felt

that the CCI’S was not helpful in pinpointing problems

shows the results of the report being not useful to those

respondents.

The researchers found several factors which may

help explain why financial managers were not using the

70

- --5- - - - - -- -5 -—---5 —-k-- - .



-5 .___- -5 -5-5— -5 - -5- -5- -5 - - 5

CCPMS in their managerial decision process. First, the

information provided by the CCI’S was not meaningful to

cost center managers at their level of management responsi-

bility . Second , the output measures developed for indi-

vidual cost centers were not useful descriptors of the

functions and tasks of that organization. Third , there

were other reports that contained the same information as

the CCPS and were more useful  than the CCPS.

Research Question #3

Research question $3 asked “Do the cost center

managers who are using the CCI’S find it a useful part of

their  man agerial  decision process?” In answering this

question, the researchers analyzed the responses to ques-

tions ~9, 411, $12 , ~l3 and 414. See Chapter III,

Timeliness and Aid to Decisions. The researchers concluded

that: (1) the CCPS was not useful to the CC managers in

ma k ing decisions involving fund expendi tures , (2) CC mana-

gers were not receiving the CCI’S in sufficient time to

allow them to take effective management action to correct

an undesi rable  s i tua t ion, (3 )  the in format ion  provided by

the CCPS was not meaningful at the CC manager ’s level of

responsibility , (4) the CCPS did not help CC managers pin-

point problem areas regarding the efficient use of

resources , and (5) the CCI’S did not help financial managers

forecast the financial impact that mission changes would
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have on their organization. Therefore, the researchers

concluded that the CCI’S was not a useful part of the mana-

gerial decision process for the cost center managers.

Research Question #4

Research question #4 asked “What alternative

methods will meet the objectives of the Air Force ’ s Output

Measurement Program?” Since the Air Force has cancelled

the Output Measurement Program and the CCPMS (13), the

information provided for this question should be considered

when and if the Air Force revises the Output Measurement

Program and develops a performance control system similar

to the CCPMS.

The CCPMS was basically a theore tacal ly  sound

program which (in theory) met the objectives of the Air

Force ’s Output Measurement Program outlined in AFR 178-4.

However , for various reasons , the pr ocram was not wel l

received nor used by Air Force personnel at the various

levels of management responsibility. The CCPMS never

really became a viable program in most of the MAJCOMs and

was cancelled in February 1977 after a relatively short

existence (13).

Prior to the CCPMS the Air Force did not have a

performance control system . The basic idea of the CCPMS

that managers should he concerned with the efficient as

well as effective use of their resources in producing
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their output is an important concept. The researchers

believe that managers should be very concerned with both

the efficient and effective accomplishment of their mis-

sion. The importance of efficiency has become paramount

considering the limited and scarce resources available to

today ’s managers. Therefore , although the CCPMS appar-

ently fai led , the researchers suggest that a system needs

to be developed which will improve the quality of the out-

put measures and be a useful management tool to aid CC

managers in their managerial decision process. The new

system should measure or evalua te both the efficiency and

the effectiveness of the manager ’ s cos t cen ter product ion.

The ma nage r ’ s performance ev~~1uat~~on therefore should

include both the efficiency and e~ ~ect~ v~ ness aspects.

If the CC manager knows that his per furmance evaluation

en tai ls  both e f f i ciency and of f - :c t i~~on e s s ,  he should be

motiva ted to improve his e f f i c iency.

The recent ly cancelled Ou tput Meas uremen t Program

had two specif ic  objectives :

1. To improve the capability to describe the out-
put of selected Air Force organizations in terms that
are related to the structure of the Force and Finan-
cial Plan (F&FP).

2. To improve the quality, ava i lab i l i ty, and
utility of output measures/management indicators to
support and inf luence  management  dec isions that a f f e c t
the employment of forces and the acquisition, alloca-
tion , and management of resources [1 6:1].

The new system proposed by the researchers will satisf y

these objectives.
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Top level management support is essential for the

successful implementation of any management system. Sup-

port for a new program must start at the highest level of

management and must continue down through the various

levels of management to the cost center manager . The user ,

CC manager , must perceive that top—level management

believes in :he program and believes that it will work.

If the manager doesn ’t have this perception , he will think

that the program is just another square—filling exercise

with little meaning .

Before a new program can be implemented , all par-

ticipating personnel have to receive adequate training on

all aspects of the program . CC managers as well as manage-

ment analysis personnel have to have a thorough understand-

ing of how the program works and how to read and use the

management products produced by the new program . Top- and

middle— level management must be sufficiently trained on

the program to provide support for the systems and to be

able to appreciate the problems in using the new program.

The training should stress that the new program will

definitely aid the manager in his managerial decision

process and should provide tangible examples of how it will

do so.

There are several areas of concern which must be

considered in developing the new output measurement pro-

gram for Air Force financial managers . The prime concern
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is that the new program must be useful to the CC manager

in aiding his managerial decision process. If it isn ’t,

the program will be meaningless and wil l  not be used by

the CC managers. In order for the program to be useful ,

the output measures have to be meaningful or useful

descriptors of the organization ’s production, and the CC

manager should have control over the expenses incurred by

his cost center to produce the output. If all expenses

can ’ t be controlled by the CC manager (personnel costs)

then the expenses should be broken down into controllable

and non-controllable with only the controllable costs being

used in the computation of the cost-per-unit and the

standard . This will enable the CC manager to affect the

e~ ficiency of his organization .

Every effort should be exerted to make the output

measure meaningfu l and an adequate representation of the

production of the cost center . If at all possible , a single

quantifiable output measure should be developed for the

selected cost centers. If more than one output  measure is

needed to adequately represent a particular CC’ s produc-

tion, the costs associated with each measure should be

weighted based on the percent of time that the ccst center

manager spends producing that output . The percentages

developed would determine how much was expend ed in producing

each output. Thus, a CC manager would have more than one

- -



measure of efficiency when more than one output measure

had been developed for his cost center .

The reporting system for the new program should

be a modification of an already existing report, such as

the RC Manager ’s Cost Center Report, instead of creating a

new report as was done with the CCPS. The existing report

will already be familiar to most CC managers and therefore

easier to accept. The existing report should also be

modified so that the CC manager receives the report not

later than the third workday of the following month . This

would allow the manager to identify potential trouble

areas in time to initiate the appropriate corrective action

thus preventing a problem from developing .

The researchers suggest that the new program be

implemented by selected Air Force organiza tions as was

specified by AFR 178-4 (16:1). The pro gram should not be

implemented immedia tely by a l l  cos t centers in the Air

Force. The authors also suggest that the program be

implemented gradually by like functions with quan ti f i ab le

outputs in the MAJCOMs . By this the authors mean , for

example, that all dining halls be required to implement

the program , since their outputs (meals served) are readily

measurable. Once these cost centers have successfully

implemented the program , then it can be expanded to other

CCs. The authors realize that this will limit the
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organizations under the program; however , they feel that

this is necessary if the program is to succeed .

Recommendations

The researchers recommend that the Air Force

develop a new Output  Measurement Program . Financial  mana-

gers should be concerned with the efficient as well as

effective use of the resources available to them . The

findings of this research effort and previous research

efforts concerning the usefulness of the CCPMS should pro-

vide the foundation for the development of an effective

output measurement program .

The researchers recommend that further research be

performed to develop a viable Output Measurement Program

for the Air Force. The researchers should investigate the

programs being used by other orgar.~:a tions such as the

U.S. Navy , U.S. Army , and Canada . Then using those find-

ings and the lessons learned from the implementation of

the CCPMS , an effective Output Measurement Program can be

developed for use in the United States Air Force.
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DEPARTMENT OF THE A~R FORCE . -~~~- -~~

A i R FORCE INSTITUTE OF TECHNOLOGY (A U

WR IGHT-PATTERSO N MR FORCE BASE. 0I~4 IO 4 5 4 3 3

SLGR (~ LSR 2—77A/Capt Covell/Capt Jones/AL~OVON 78—72527)

SUBJECT: A Survey of the Use of the Cost Center Performance
Measure rnen t System

TO:

1. The attached questionnaire was prepared by a research
team at the Air Force Institute of Technology, Wri ght—
Patterson AFB , Oh io. The purpose of the questionnaire is
to determine why some financial managers do not find the

— 
Cost Ce”ter Performance ~-1easurement System (CcPMS) a use-
ful program in their managerial decision—making process;
to determine if those financial managers who were using
the Co5t Center Performance Summary (CCPS) fifld the CCPS
a use ful and necessary part of their managerial decisior.-
making process; and to determine alternative ways of
meeting the objectives of the Air Force Output Measurement
P r o g r a m .

2. You are requested to provide an answer or comment for
each question. Please answer the questions based on an as
of date of 1 December l~~76. Head q u a r te r s  U SA F Su r v e y
Control ~ unber 77-42 has been assi gned to this question-
naire. Your participatian in this research is strictl y
volun tary.

3. Your responses to the questions will be held in strict
con fidence. Please remove this cover sheet before return—
ing the completed questionnaire. Your cooperation in
providing this data will be appreciated and will be very
beneficial in evaluatin g why the CCPS is or is not a use—

- 
ful management tool. Please return the complete d question—
naira in the- ~~

‘ttachad envelope within one week after receipt.

PARLErI’, Col3nel , L’SAF 3 Atch
Associate sean for Graduata 1. Privacy Act Staten

Education 2. Questionnaire
School of Systems and Lcg~ stics 3. Return Envelope
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PRIVACY ACT STATEMENT

In accordance with paragraph 30, APR 12-35, the follow-
ing information is provided as required by the Privacy Act
of 1974:

a. Authority:

(1) 10 U.S.C., 8012; Secretary of the Air Force,
Powers, Duties, Delegation by Compensation; and/or

(2) 5 U.S.C. 301, Departmental Regulations, and/or

(3) DOD Instruction 1100.13, 17 Apr 68, Surveys
of Department of Defense Personnel; and/or

(4) AFR 30—23 , 22 Sep 76, Air Force Personnel
Survey Program.

b. Principal purposes. The survey is being conducted
to collect information to be used in research aimed at
illuminating and providing inputs to the solution of problems
of interest to the Air Force and/or DOD.

c. Routine uses. The survey data will be converted to
information for use in research of management related prob-
lems. Results of the research, based on the data provided ,
will be included in written master ’s theses and may also be
included in published articles, reports, or texts. Distri-
bution of the results of the research , based on the survey
data, whether in written form or presented orally , will be
unlimited .

d. Participation in this survey is entirely voluntary.

e. No adverse action of any kind may be taken against
any individual who elects not to participate in any or all
of this survey .
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DEPARTMENT OF THE AIR FORCE
A IR FORCE INSTrTUTE OF TECHNOLOGY l A W )

W RIGHT.~~ATTERSON AIR FOR CE BASE. OHIO 45433 .

REP LY TO AFIT/SLGR (SLSR 2-77A/Capt Covell/Capt Jones MAR 
~~ 197? - - - -7ATTN OF: AUTOVON 737-2527) -

‘

su~~JEcr: A Survey of the Use of the Cost Center Performance Measurement
System

‘T O:

1. The attached questionnaire , HQ USAF Survey Control Number
77-42, was prepared by a research team at the Air Force Insti tute
of Technology , Wright-Patterson AFB , Ohio. The purpose of the
questionnaire is to provide information for determining why the
Cost Center Performance Summary (CCPS) was not a usefu l system

— and to determine alternative ways of meeting the objectives of
the Air Force Output Measurement Program. —

2. Reference : AF/ACMI message 091330Z February 1977, subject:
Air Force Output Measurement/Management Indicator Systems. Since
HQ USAF has cancel led the CCPMS , the need to determine why the
CCPMS was not a useful system has become even greater.

3. This questionnaire is being sent as a follow—up to all cost
center managers for which responses were not received by 1 March 1 977.
If the response for your cost center has been returned , pl ease dis-
regard this letter. In addition to your questionna i re responses,
the researchers are interested in the reasons why the first ques-
tionna i re was not returned. This information will be used in
val i dating the questionnaire as a method of data collection.

4. Your responses to the questions will be held in strict confidence .
Your cooperation in providing this data will be appreciated and will
be very beneficial in evaluating why the CCPS was or was not a useful
management tool. Please return the completed questionnaire in the
attached envelope wi thin one week after receipt.

- 

$~y7f~rHENRY ~1. PARLETT, Colonel , USAF 3 Atch
Associate Dean for Graduate 1. Privacy Act Statement

Education 2. Questionnaire
School of Systems and Logistics 3. Return Envelope
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A SURVEY OF THE USE OF THE COST CENTER
PERFORMANCE ~~~ASIJREMENT SYSTEM

Directions

Please answer the following questions to the best of your ability.
Some questions can be answered by simply placing a check mark in the
appropriate block, drawing a circle around what ~~~ feel is the most
appropriate answer, or by providing a brief explanation of your ideas
in the space provided.

PART I--BACKGROUND AND TRAINING

1. is your cost center presently under the Cost Center Performance
Measurement System?

__________Yes __________No

2. If your answer to *1 was YES, approximately how long has your
cost center been under the Cost Center Performance Measurement
System?

0 to 6 6 to 12 1 to 2 2 to 3 Longer Than
Months Months Years Years 3 Years

3. What is the total time you have functioned as a cost center man—
ager under the Cost Center Performance Measurement System (both
in your present job and in previous assignments)?

Present major conmand 
______________________

, Months 
__________

Previous major command 
—
, Months 

___________

4. How do you view any formal training (class room lecture or
group discussion) you received in the use of the Cost Center
Performance Summary.

Definitely Definitely
Inadequate Adequate

1 2 3 4 5 6 7 N/A

5. How do you view any on-the-job training either prior to or after
ass~.uning duties as cost center manager?

Definitely Definitely
Inadequate - Adequate

1 2 3 4 5 6 7 N/A
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6. What suggestions should be incorporated into a training program
designed to assist cost center managers in analyzing the Cost
Center Performance Stmimary? (If you have no suggestions, write
NONE.)

7. What is the total dollar amount of your Cost center’s annual
budget (Operations and Maintenance (O&M) only)?

_______ $0 — $50,000 ________$50,000 — $150,000 
_______ 

$150,000
or more

PART II--US~~’ULNESS OF TI~ COST CENTER PERFORMANCE SU~~ ARY

Note: If your answer to question *1 was NO, answer the remaining ques-
tions f rom the viewpoint of your last experience using the CCPMS . If
your answer was YES , answer the questions from your present viewpoint.

8. How of ten do (did) you receive the Cost Center Performance Summary?

_____Quarterly _____Intermittently 
— Monthly _____Never

9. Is the Cost Center Performance Summary useful to you in making
decisions involving fund expenditures?

Never Always
Useful Useful

1 2 3 4 5 6 7 N/A

10. Do you have a significant degree of control over the total amoun t
of expenses incurred by your cost center?

__________Yes __________No

11. Is (was ) the Cost Center Performance Summary received in suff i-
d ent time to allow you to take effective management action to
correct an undesirable situation?

Never Always
Timely Timely

1 2 3 4 5 6 7 N/A

12. Is the information provided by the Cost Center Performance S~mssary
meaningful to you at your level of management responsibility?

__________Yes __________No

87

a-



3

13. Does (did ) the Cost Center Performance Summary help you to pinpoint
problem areas regarding the efficient use of resources?

Never Always
Helpf ul Helpful

1 2 3 4 5 6 7 N/A

14. Does (did ) the Cost Center Performance Summary help you to fore-
cast the financial impact that mission changes would have on your
organization?

Never Always
Helpful Helpful

1 2 3 4 5 6 7 N/A

15. Are (were) the output measures developed for your cost center a
usef ul descriptor of the functions or tasks of your organization?

__________Yes __________No

16. The following are cost elements listed on the Cost Center Perform-
ance Summary . Indicate by circling one number in each line the
amount of control you feel you have (at your management level)
over each type of expense. For example, if you can significantly
control the amount of military pay expense incurred by your cost
center, circle the 7; if you have little control over the amount
of military pay, circle 1. If your cost center does not incur
a particular expense, circle N/A.

EEIC (Expense) DEGREE OF CONTROLLABILITY
Controllable Not Controllable

Military Pay 7 6 5 4 3 2 1 N/A

Civilian Pay 7 6 5 4 3 2 1 N/A

Supplies 7 6 5 4 3 2 1 N/A

Equipment 7 6 5 4 3 2 1 N/A

Travel & Transportation 7 6 5 4 3 2 1 N/A

Contractual Services 7 6 5 4 3 2 1 N/A

17. Are (were) the cost elements reported on the Cost Center Perform—
ance Summary adequate to allow you to control costs?

Definitely Definitely
Inadequate Adequate

1 2 3 4 5 6 7 N/A
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18. Is (was) the information reported on the Cost Center Performance
Summary accurate for your cost center?

Never Always
Accurate Accurate

1. 2 3 4 5 6 7 N/A

19. What other reports contain(ed) the same information as the Cost
Center Performance Summary? Indicate whether more or less useful
than the Cci’S.

More Less
Useful Useful

_ _ _ _ _ _ _ _ _  

o 0
_ _ _ _ _ _ _ _ _  0 0

PART Ill--SUGGESTIONS FOR IMPROVEMENT

20. How would you improve the usefulness of the Cost Center Perform-
ance Summary? List your suggestions in the order of most needed
improvements.
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The tables in this appendix exhibit the responses

to the individual questions in the questionnaire. The

data is displayed in three ways: (1) the distribution of

responses for each question by stratum , (2) the percent

distribution of the responses by stratum , and (3) a summary

of responses for questions 6, 19 and 20.

The number of useable questionnaires were 30 for

stratum I and 49 for stratum II. When reviewing the

tables, the reader will find that the total responses for

each stratum for the individual questions do not always

total to 30 and 49 respectively . The reason for this is

that the missing values are respondents who either answered

“not applicable ” to the question or failed to provide

an answer to the question.

The percentages listed in the tables were found

by dividing the total respondents who provided a useable

answer to that particular question into the number of

respondents who provided that particular answer for each

stratum.
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TABLE 9

RESPONSES TO QUESTION #1 (IS YOUR COST CENTER PRESENTLY
UNDER THE COST CENTER PERFORMANCE MEASUREMENT SYSTEM?)

Stratum I Yes No

Original 16 4
Follow-up 3

Percentages

Original 8 0 . 0  2 0 . 0
Follow—up 30 .0  7 0 . 0

Stratum II

Original 14 30
Follow-up 1 4

Percentages

Orig inal 31.8 6 8 . 2
Follow—up 2 0 . 0  8 0 . 0

TABLE 10

RESPONSES TO QUESTION #2

0—6 6—12 12—24 24-36 Longer Than
Stratum Months Months Months Months 36 Months

I 1 0 2 5 11
II 0 1 4 4 11

Percentages

I 5 .3  0 . 0  10.6 2 6 . 2  5 7 . 9
II 0 . 0  5 .0  2 0 . 0  2 0 . 0  55 .0
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TABLE 11

RESPONSES TO QUESTION #3

Inexperienced Experienced

Stratum Less than 12 Months
12 Months or Greater

I 11 14
II 8 28

Percentages

I 4 4 . 0  5 6 . 0
Ii 22.2 77.8

.TABLE 12

RESPONSES TO QUESTION #4

Inadequate Adequate

Stratum 1 2 3 4 5 6 7

I 3 1 5 5 4 1 3
II 10 2 2 6 1 4 7

Per centages

Inadequate Adequate Undecided

I 39.1 39.1 21 .8
II 37 .5  4 3 . 8  18.7
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TABLE 13

RESPONSES TO QUESTION #5

Inadequate Adequate

Stratum 1 2 3 4 5 6 7

I 3 1 5 2 2 4 4
II 5 4 2 6 5 2 1 0

Percentages

Inadequate Adequate Undecided

I 4 7 . 6  4 2 . 9  9 . 5
II 5 0 . 0  3 2 . 4  17.6

TABLE 14

RESPONSES TO QUESTION #6

Number of
Recommendation CC Managers

More in-depth training 4

Make training more applicable to
individual CC manager 3

Better quality trainers 2

Give training to appropriate people 2

More emphasis on monthly variation and
updates 1
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TABLE 15

RESPONSES TO QUESTION #7

Stratum $0—$50,000 $50,000— $150,000 $150,000 or more

I 11 3 15
II 14 6 21

Percentages

I 37.9 10.3 51.8
II 34.1 14.6 51.3

TABLE 16

RESPONSES TO QUESTION #8

Consistently
Inconsistent lI Received Received

Stratum Quarterly Intermittently Never Monthly

I 2 3 3 20
II 6 3 3 34

Percentages

Inconsistently Consistently
— Received Received

I 2 8 . 6  7 1.4
II 26.1 73 . 9
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TABLE 17

RESPONSES TO QUESTION #9

Not Useful Useful
Stratum 1 2 3 4 5 6 7

I 17 3 2 0 1 0 2
II 20 6 0 3 3 4 6

Percentages

Not Useful Useful Undecided

I 88.0 12.0 0 .0
II 61.9 31.0 7.1

TABLE 18

RESPONSES TO QUESTION #10

Significant Control Lack of Control

Stratum Yes No

I 14 14
II 25 21

Percentages

Significant Control Lack of Control

I 50.0  50 .0
II 54.3  4 5 . 7
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TABLE 19

RESPONSES TO QUESTION #11

Not Timely irnely

Stratum 1 2 3 4 5 6 7

I 4 0 2 1 1 1 7
II 7 3 5 6 5 3 7

Percentages

Not Timeiy Timely Undecided

I 37.5 5 6 . 2  6 .3
II 41.7 41.7 16.6

TABLE 20

RESPONSES TO QUESTION #12

Meaning~ u1 Not Meaningful

Stratum Yes No

I 5 22
II 19 27

Percentages

Meaningful Not Meaningful

I 18.5 81.5
II 41.3 58.7
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TABLE 21

RESPONSES TO QUESTION *13

Not Helpful Helps

Stratum 1 2 3 4 5 6 7

I 18 4 3 0 1 0 0
II 15 4 5 4 2 6 5

Percentages

Not Helpful Helps Undecided

I 9 6 . 2  3.8 0 . 0
II 58.5 31.7 9.8

TABLE 22

RESPONSES TO QUESTION #14

Not Helpful Helps
Stratum 1 2 3 4 5 6 7

I 18 2 2 1 0 1 1
II 21 4 4 3 4 2 4

Percentages

Not Helpful Helps Undecided

I 88.0 8 .0  4 . 0
II 69.0 23.8 7.2
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TABLE 23

RESPONSES TO QUESTION #15

Useful Descriptor Not Useful Descriptor

Stratum Yes No

I 7 19
II 18 28

Percentages

Useful Descriptor Not Useful Descriptor

I 26.9 73.1
II 39.1 60.9

TABLE 24

RESPONSES TO QUESTION #16

Stra tum I
Not

Controllable Controllable
EEIC 7 6 5 4 3 2 1

Military Pay 0 0 0 0 0 0 26
Civilian Pay 2 1 0 4 0 1 18
Supplies 12 5 2 3 3 0 3
Equipment 12 6 1 5 0 1 3
Travel & Transportation 7 3 4 3 1 3 6
Contractual Services 6 3 1 2 0 2 7

Percentages

Controllable Not Controllable Undecided
Military Pay 0.0 100.0 0.0
Civilian Pay 11.5 73.1 15.4
Supplies 67.9 21.4 10.7
Equipment 67.8 14.3 17.9
Travel & Trans. 51.9 37.0 11.1
Contr. Services 47.6 42.9 9.5
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TABLE 24--Continued

Stratum II
Not

Controllable Controllable

EEIC 7 6 5 4 3 2 1

Military Pay 0 0 1 0 0 2 38
Civilian Pay 3 0 1 4 3 3 27
Supplies 15 5 14 5 2 0 4
Equipment 20 8 6 2 3 2 4

Travel & Transportation 9 3 4 7 3 2 12

Contractual Services 12 2 3 7 3 3 0

Percentages

Controllable Not Controllable Undecided

Military Pay 2.4 87.6 0.0

Civilian Pay 9.8 80.4 9.8

Supplies 75.6 13.3 11.1

Equipment 75.6 4.4 20.0

Travel & Trans. 40.0 42.5 17.5

Contractual Services 47.5 37.2 15.3

TABLE 25

RESPONSES TO QUESTION #17

Inadequate Adequate

Stratum 1 2 3 4 5 6 7

I 9 2 2 2 2 1 2
II 15 3 5 4 5 7 3

Percentages

Inadequate Adequate Undecided

I 65 .0  2 5 . 0  10.0
II 54.8 35.7 9.5
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TABLE 26

RESPONSES TO QUESTION #18

Not Accurate Accurate

Stratum 1 2 3 4 5 6 7

I 2 1 3 4 5 5 7
II 4 2 1 5 6 10 11

Percentages

Not Accurate Accurate Undecided

I 2 2 . 2  63 .0  14.8
II 17.9 6 9 . 2  12.9

TABLE 27

RES~ONSES TO QUESTION #19

Number of CC
Managers who

Report Reported it

Fund Control 38
RC Manager Monthly Report 12
RC Manager Cos t Center Report 11
Operating Budget Status Report 6
RC Manager Inquiry Report 5

Supply 34
Dl1-PFMR/OCRR Update and Reconciliation 15
D04— Dai ly Document Register 5
M05-PFMR Report 3
R07/M03-Orgn. Cost Center List 8

Miscel laneous 8

The responses to question #19 were summarized as
shown in Table 27. The reports that the respondents fe l t
were more useful than the CCPS were grouped into the three
groups shown in the table . The researchers listed a spe-
cif ic  report if three or more of the respondents fel t  the
report was more useful than the CCPS .
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Contingency tables were established from the

responses to questionnaires to determine if there was a

systematic relationship between pairs of variables.

The Chi Square (x 2 ) statistic was com puted by the

SPSS subroutine CROSSTABS. This statistic represents the

deviation within each contingency table of the actual cell

frequencies from the expected cell frequencies. Generally,

small values of x 2 represent an absence of relationship

between the two variables and large values represent sta-

tistical dependence. The CROSSTABS subroutine also gives

the significance of the x 2 statistic. Significance is

the probability of obtaining from the contingency tables

that value of or a larger one, given that there is no

relationship between the variables (7:224-225)•

The researchers established a significance of

.05 or smaller as necessary to represent dependence

between two variables. Thus in the cases where signif i-

cance was .05 or smaller, the researchers rejected the

null hypothesis that the two variables were independent

and concluded that they were dependent at a 95 percent

confidence level (1-significance) or greater.

In order to accomplish the contingency test using

a statistic , no more than 20 percent of bhe cells can
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have an expected value* less than 5. Due to the cell size

criteria limitation, the researchers in some cases were

unable to use the test for dependence. This criterion

was not always met due to the relatively few cases in the

analysis. However, for 2 x 2 contingency tables with

relatively fewer cases than are necessary for applica-

tion, the Fisher ’s exact test was applied to test for sta-

tistical dependence between variables (10:97).

The Fisher ’s exact test was automatically applied

by the SPSS subroutine CROSSTABS to 2 x 2 contingency

tables which were comprised of 40 or fewer cases and which

failed to meet the 2 cell—size criteria. The Fisher ’s

test was also applied to all contingency tables comprised

of fewer than 20 cases (7:225).

The Fisher ’s test determines whether the two vari-

ables have similar proportions or not. The Fisher ’s sta-

tistic is an exact probability that the respondents to

one question differ in their respori~ es to the other ques-

tion which comprises the 2 x 2 contingency table (10:97).

Hence, the smaller values of probability reflect greater

dependence between the questions and the variables they

represent. As in the test, the researchers chose a

significance level of .05 or smaller to reject the null

*The expected size of each cell is found by multi-
plying its margina l totals together and dividing by the
number of cases.
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hypothesis that the two variables showed no relationship

and to accept the alternate hypothesis that a relationship

existed .

Summary of Contingency Tables

The first test determined if there was a signif i-

cant difference in the response to questions in the

original sample versus responses to questions in the

follow—up sample (Table 29). This test was conducted to

provide information for the researchers to determine if

there was reason to believe that the data from both sam-

ples could not be grouped and considered as one sample. On

the other hand, if the responses to the questionnaires

differed significantly when comparing the original to

the follow-up sample , then the researchers would conclude

that the samples were drawn from different populations in

terms of questionnaire response.

The second test determined if there was a differ-

ence in the response from the sample drawn from stratum I

versus the sample drawn from stratum II. The researchers

needed to determine if stratum I and II were similar

samples from the same population . By determining that the

samples were similar (Table 30), the researchers could

group all data to form one sample from which to draw con-

clusions about the population of cost center managers with

CCPMS experience.
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TABLE 29

COMPARI SON OF ORIGINAL RESPONSES WITH FOLLOW-UP RESPONSES1

Significance Level2

Variable Name Stratum I Stratum II

Now Under CCPMS •0 l l6~ .00l0~
Experienced .1904 .2461

Adequate Training .1441 .6520

Consistently Received .3134 .2812

Us eful .3392 . 7 9 7 4
Significant Control of Expenses .3473  .8362
Timely Receipt of CCPS . 3 4 6 2  .9 9 9 9

Meaningful .2 4 9 5  .6757
Helps Pinpoint Problems .346 1 .9164
Helps Forecast Change .5652  .8111

Useful Descriptor .2300 .5978

Controllable Expense Elements .2193 .242 1

Adequate Expense Elements . 6176 .6419
Accurate CCPS Information .6 6 6 2  . 6 7 0 2

1The hypotheses tested were:

H 0 : The dat a caine from the same population .
H 1: The data came from two d i f f e r en t  popula-

tions
2 TI~’e Fisher exact probability was used to test for

dependence between samples in stratum I; the x 2 test was
used to test for dependence in stratum II.

31n both stratum I and II only question *1 was
significant at the .05 level. Therefore, the researchers
concluded that with the exception of the cost center inana-
gers response to whether they are now under the CCPMS , the
samples represent the same population.
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TABLE 30

COMPARISON OF STRATUM I WITH STRATUM iil

Variable Name Significance Level2

Experienced .1272

Adequate Training .7809

Consistently Received .8262

Usefulness .1037

Control of Expenses .9019

Timely Receipt of CCPS .7513
Meaningful  .0814
Helps Pinpoint Problems . 0085~
Helps Forecast Impact of Change .1711

Useful Descriptor of Output .4311
Controllable Expense Elements .8710

Adequate Expense Elements . 5 7 9 2
Accurate CCPS Information .8700

1
The Hypotheses tested were:

H 0 : The data came from the same population.
H1: The data depended on the stratum from which

the sample was drawn .
2The x 2 test was used to determine statistical

significance of dependence between the two strata .
3me variable - z e Zp 8  p i n p o in t  problems was dependent

upon which stratum the sample was drawn at the 99 percent
level of confidence.
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The third test determined on which variables use-

fulness of the CCPS depended (Table 31). By establishing

contingency tables of the variable us e fu ln e s s  and all the

variables affecting use~~~~ness ,  the researchers could

• identify significant relationships to help determine why

financial managers were not using the CCPMS in their mana-

gerial decision process. Table 31 displays ~3e:~’~1ne3S

as the results of testing the data from both strata com-

bined.
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FACTOR ANALYSIS
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To accomplish factor analysis, the researchers

used the SPSS subroutine FACTOR (7:469). The variables

V used represented the response to questions *4 or #5

(whichever was higher), #9, #11, #14 #16 (all EEIC ele-

ments), #17 and #18 respectively. The remaining questions

of the questionnaire were omitted . There was no reason to

include background questions because the researchers were

only interested in identif ying those factors that grouped

with usefulness and the literature did not suggest that

background was a factor bearing on usefulness. The data

from questions #8, #10, #12, and #19 was not considered

in factor analysis because it was not from interval scale

questions. Therefore the assumptions necessary for factor

analysis to include these questions were not met (7:469).

The variable represented by question #13 was omitted

because contingency tables and dependency analysis of

stratum I versus stratum II showed that question #13

response signif icantly depended upon which stratum the

sample was taken. Therefore, unlike the other questions

included in factor analysis, the data from question #13

could not be combined and considered a sample from a single

population.

Four factors were selected as significant using

Cattell ’s scree test (Table 32). Cattell says that the
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TABLE 32

CATTELL’S SCREE TEST

Factor Percent of Variance

1 32 .7
2 21.1
3 12.0
4 7 .7  Scree
5 6 . 6
6 5.7
7 4 . 9
8 3 . 2
9 2 . 4

scree occurs when the plot of the factor contributions for

each factor becomes horizontal. Factors to the left of

the scree are real factors; those to the right are error

or residual. The relatively low percent of contribution

of the f i f t h  factor indicates tha t more than four factors

would represent error factors and lend nothing to explain-

ing the data .

After deciding that four factors were significant,

the principal factor matrix was rotated using the Kaiser

varimax solution (22:90), resulting in a matrix comprised

of variables and their factor loadings on each of the four

factors. The loadings (Table 33) represent the regression

coefficients of each variable to describe each factor

(7: 4 7 5 ) .

The researchers selected the highest absolute value

factor loading for each variable and grouped the variables
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with the factors in which the highest loadings occurred .

Thus the researchers determined which variables were the

most important determinants of each factor as indicated

in Table 34 ( 7 :4 7 5 ) .
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