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CHAPTER I

INTRODUCTION

In a White House Memorandum dated February 14, 1977,

President Carter directed that all executive agencies in
the federal government develop a zero-base budgeting (ZBB)

system to be used in the preparation of their fiscal year ﬂ
1972 budgets (5). The Air Force has developed-partial guid-
ance for ZBB budget preparation; however, dt.xe to time limita-
tions, a comprehensive Air Force ZBB program has not been

developed (33:4).

Statement of the Problem

In order to implement zero-base budgeting as
directed by the President, the Air Force must determine
what changes in budgeting policies and procedures will be
required. In theory, ZBB is a relatively simple concept,
but its application can be quite difficult because ZBB must
be tailored to meet the peculiar requirements of each organi-
zation. Air Force implementation will probably be difficult i

since ZBB is new to the federal government and has never

been implemented on such a major scale. Because a ZBB
program tailored to meet the unique requirements of the
USAF does not exist, there is a need to initiate research

into the specific application of ZBB in the Air Force.

1




Justification
Zero-base budgeting is a theoretically sound budget-
ing process which has been successfully implemented in num-
erous companies and state and city governments (27:15).
An overview of ZBB is given in Chapter II. This section
discusses some of the issues in implementation of ZBB by
the Air Force.
In implementing zero-base budgeting, the Air Force
has as one of its objectives
. « « to integrate the concepts and objectives of
ZBB with the Department of Defense (DoD) Planning, Pro-
gramming, and Budgeting System (PPBS) at the Head-
quarters level, and with the DoD Resource Management
System (RMS) at the base level [33:9].
The implementation at HQ USAF has proceeded quickly with
the establishment of a structure for the aggrégation and
processing of ZBB decision packages to meet DoD and Office
of Management and Budget requirements (9; 19; 33:10-13).
Although implementation of a basic structure patterned after
the existing PPBS has been developed, the role of the Major
Commands and field activities in the ZBB process has not
been clearly defined (19).
A major impact of ZBB on budgeting in the Air Force
will be on the role of the base level managers. One of
the benefits of zero-base budgeting is that it involves
managers at all levels within the organization in planning

and budgeting (25:32). When ZBB is fully implemented, the
Air Force budget will be developed using a bottom-up

2
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budgeting approach and managers at all levels will be
involved in budget formulation as well as budget execution
(15:4). This i8 a major reorientation of the concept of
budgeting within the Air Force. Under the PPBS, the base
level managers, while playing a key role in the execution
of the budget, have not had a direct role in budget formula-
tion (33:8). Under ZBB, the base level responsibility
center managers will be responsible for development of the
basic information which will eventually be used in the
preparation of the President's budget (19).

The key to a successful zero-base budgeting program
is to tailor the budgeting system to meet the specific needs
of the organization (22:35). The problem for the Air Force
i8 to integrate the existing philosophy of centralized plan-
ning, programming and budgeting with the concept of opera-
ting management participating in a bottom-up ZBB process.
The problem is further compounded because even though ZBB
has been successfully used by various city and state govern-
ments, it has not been applied in the federal government
or on the scale required by the Air Force (1:66). A pilot
study on the use of ZBB was conducted by NASA for the House
Appropriations Committee with mixed results (4:2; 16:58).
Dr. Robert N. Anthony (1:67), one of the key figures in
the development of the DoD PPBS, argues that because ZBB
will be too time-consuming and costly, it will not be suc-

cessful in the federal government. While other authorities

3

st IRl




disagree (6:267; 25:24; 29:12) the feasibility of the use
of ZBB in the federal government has not been clearly

demonstrated.

Objectives and Research Questions

The objectives of this research were to develop
a conceptual model of zero-base budgeting as it could be
applied in the Air Force at base level, and to determine
the attitudes of the responsibility center managers and
resource advisors toward ZBB. The followipg research ques-
tions were designed to accomplish these objectives.

1. Can a conceptual model be developed  which will
describe the organizational structure and communication
channels for the Air Force base level'budgeting system using
zero-base budgeting?

2. Can the applicability of the model be validated
from a field survey of responsibility center managers and
resource advisors?

3. What are the attitudes of the responsibility
center managers and resource advisors toward zero-base

budgeting in the Air Force?

Scope of the Stud
This thesis was concerned with developing a zero-

base budgeting model which could be applied to budgeting
in the Air Force. No attempt was made to develop specific

procedures. The research was directed toward developing

4
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the model and, through this model, to relate the theoretical
concepts of ZBB, as it is applied in business and in city
and state government, to the specific requirements of the

Air Force.




CHAPTER II
A THEORETICAL OVERVIEW OF ZERO-BASE BUDGETING

Zero-base budgeting is a management tool which
combines budgeting, planning, and operations decision mak-
ing into one process to improve efficiency and to reduce
cost (30:13). The organization can use ZBB to set objec-
tives, make operating decisions, and evaluate changing work-
loads as an integral part of the budgeting process (25:x).

In comparison to the traditional budgeéing system,
which merely requires managers to justify increases in
present levels of spending, zero-base budgeting reviews all
current and new programs and lays the burden of justifica-
tion of a program's survival on the manager who is utilizing
the resources to implement that program (20:22-23). Whether
a program is several years old or brand new, it will have to
be justified in the same manner. If a program is no longer
congruent with the objectives of the organization, then it
can be identified and eliminated.

The process of zero-base budgeting--like the tradi-
tional budgeting system--starts at the top, with management
identifying the goals and objectives of the organization
(26:7). At this point, the two systems diverge. Manage-

ment under zero-base budgeting must go much further and
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develop complementary supporting strategies and appropri-
ate, realistic, tactical programs to support each strategy
(6:101) . Once top level management has defined these goals,
each manager must translate these goals into his own objec-
tives which will allow his unit to accomplish the goals

of the whole organization (20:23). Therefore, policy-
making decisions are spread throughout the management
spectrum with each manager developing those objectives which

will aid him in accomplishing his specific tasks.

The Zero-Base Budgeting Process

There are no "hard and fast" procedures for develop-
ing a ZBB system. As described above, each application
should be uniquely tailored to the organization; however,
when developing a ZBB system, each organization should
develop a framework which consists of the following steps:

1. The purposes and objectives of the activity (unit)
are described.

2. Performance and workload measures are developed.

3. Alternative ways of operating--including the cur-
rent mode of operation--are described.

4. Each alternative is examined by cost/benefit
analysis and the most appropriate (usually one or
two) are chosen for further analysis.

5. A detailed incremental analysis is then performed.
A minimum level of service is first developed.
Then successive levels of service and cost are
analyzed in terms of cost and output measures.

6. Detailed line-item costs are developed for each
increment of service and cost [6:4].

Once objectives have been defined at all levels
of the organization, a budget structure must be established.

The individual units responsible for developing budgets

7
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are labeled decision units and their budget justifications
are decision packages (35:110-111).! A decision package

is much more than a budget justification, however. It must
also include the objectives of that activity, a cost/benefit
analysis, and performance measures (10:47). In addition

to a budget based on last year's performance level called

a current level, the manager must prepare a minimum level
budget below the current level and an enhanced level budget
above it. These incremental packages can provide much
greater flexibility to management than the-traditional
budget system (38:162).

The final basic element of ZBB is the r;nking pro-
cess. 2ZBB affords the manager at each level the opportunity
to consolidate the decision packages for the 6rganizations
under his control and to rank them according to priority
(32:41). Using incremental decision packages, he can decide
on appropriate levels of output for each activity within

his funding constraints.

Formulation

The basic element of the zero-base budgeting program
is the decision unit. The decision units may correspond
to the traditional budget units or they may represent more

specific programs (23:2-3). Decision unit managers will

lAppendix A is a glossary of zero-base budgeting
and financial management terms to aid the reader in under-
standing the terminology used in this thesis.
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build decision packages which describe and define the opera-
tions of their decision units. Top management will use
these decision packages to rank the importance of each
activity in relation to the organization's overall objec-

tives and other activities within the organization (25:15).

Decision Units. Decision units are distinctive, meaningful
units of an organization for which budget requests must
be prepared and for which the manager of that unit makes
significant decisions on the amount of spending and the
quality and scope of its output (26:5). Tﬁe level within
the organization at which a decision unit is defined will
depend upon the specifications of that particular organiza-
tion. 2BB allows management considerable flexibility
because decision units can be defined programmatically or
organizationally. They may be used to define capital pre-
jects, special work assignments, or major programs (23:3).
Once decision units are defined they do not need
to be redefined in subsequent budget cycles except to
identify new programs (32:44). This is not to say that
each decision unit will not be evaluated each budget cycle.
The purposé of 2BB is to start from "no base at all" and
justify all programs during each budget cycle, hence the
name zero-base budgeting (27:13). By reassessing each pro-
gram, management can continually evaluate the effectiveness

of its programs on the basis of performance as well as cost,
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and eliminate those decision units which are no longer
necessary to accomplish the organization's objectives

(25:33).

Decision Package. The decision package is the building

block of the ZBB process, and the means by which decision
unit managers justify their organization's existence (26:10-
11; 25:111). The development of an accurate decision
package is probably the most difficult step in the ZBB
process because it must not only detail the costs of the
decision unit for the budget period, but it must also
describe specifically how the unit operates and-meets its
objectives (10:47). In short, the manager has to detail
his entire operation from inputs to outputs.

The content and format of decision packages will
vary between organizations, but they must provide all
levels of management the information necessary to evaluate
each decision unit. This information should include:

1. Purpose/objective.

2. Description of actions (What are we going to do,
and how are we going to do it?)

3. Costs and benefits.

4. Workload and performance measures.

S. Alternative means of accomplishing objectives.

6. Various levels of effort (What benefits do we get

for various levels of funding?) [23:3].

As described earlier, lower level managers develop
objectives for their decision units after top management
defines organizational objectives. The decision package

is the vehicle that allows the lower level manager to tell

10

Son A S b




o ey,

upper management how his unit will accomplish the organiza-
tional objectives. Each package clarifies the decision
unit's objectives and determines the best method of
achieving those objectives (30:13). It identifies alterna-
tive methods of operation and several incremental levels

of spending based on incremental levels of performance
(18:7) . The workload measures provide top management with
an indicator for comparing the performance of one work .
center with another. 1In this way, management can identify
not only inefficiencies in operations but also innovative
techniques which might apply to other decision gnits (20:91).
In addition, workload measures provide the line manager
written standards for evaluation of his unit throughout

the budget cycle (31:2).

The two key words in developing decision packages
are aglternative and incremental (24:113). The decision
unit manager must take the problem solution approach to
analyzing his decision unit (25:13). (See Figure 1.) He
must develop alternative means for accomplishing his objec-
tives, and decision packages for each alternative may have
to be developed (23:5). Often line managers feel that they
have a better way to get the job done, but they are unable
to convey this to top management. ZBB provides the method
for getting these ideas to the chief executive (25:32).

If the manager's alternative method is chosen as the best

method, then the current method of operation is shown as

11
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an alternative not selected (25:6). Alternative methods
might include:

1. Centralizing the function

2. Decentralizing the function

3. Subcontracting

4. Combining functions

5. Eliminating functions altogether (31:2]

If the budget request indicates only one level of
funding, upper-level management is forced to make a "yes/
no" decision, return the request for reevaluation, or
arbitrarily cut the budget as necessary. With ZBB, the
decision package will usually include at least three levels
or increments of funding (26:8). The first is Fhe current
level, which represents the funding necessary to continue
the present programs with no change in scope. Second, the
manager may also develop an incremental level'to justify
an increased expenditure and to identify the extra benefits
derived from this increase in funding. Third, all decision
packages are required to have a specified minimum level
of funding. This minimum level must be below the current
level and is the most difficult part of the decision
package to build (17:6). By identifying this minimum level 1
the manager is not recommending operation at this level.
Instead, he is providing top management the option to fund
at this minimum level instead of eliminating the program
altogether (23:4). Decision packages may be developed for

each incremental level, depending upon the organization,

13
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but usually one package is built as a series of increments

from this minimum level (26:9).

Ranking
The final step in the ZBB process is ranking the

decision packages, which allows managers at various levels
to decide the importance as well as the necessity of the
programs under their control (35:111). Not only do they
rank the decision packages by priority, but through the
use of increments they develop the most efficient use of
programs to meet the overall organization's objectives

(21:40).

Evaluation and Ranking Process. The ranking process begins

with management one level above the decision unit. The
manager at this level must prioritize the increments of

the decision packages developed by the decision units under
his control. The minimum level of the decision package

from the most important program or activity will be assigned
the highest priority for funding. All other increments

are then ranked in sequence by decreasing priority. In
Figure 2, the manager is responsible for ranking two programs
labeled A and B. The minimum levels of Programs A and B

are represented by Al and Bl, respectively, the current
level by A2 and B2, and the enhanced level by A3 and B3.

He may feel, however, that Program A is more important than

Program B and rank the increments to reflect the added

14
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importance of Program A. In this case he may rank the
increments Al, A2, Bl, A3, B2, B3. By prioritizing packages
from Program A in this manner, the manager is telling top
management that, if necessary, he can accept lower levels

of funding for Program B, but increased levels of funding
of Program A are very important for tne accomplishment of
his organizational objectives. The final product of the
ranking process is a rank ordering of the increments of

the decision packages from the minimum level of the highest
priority program to the enhanced level of the lowest priority
program (17:2). :

The next step in the ranking process occurs at the
next level of management. This intermediate-level manager
consolidates all packages for decision units under ﬁis con-
trol and ranks the packages and increments according to
his priorities (17:8). This ranking process continues in
a similar fashion up the management organization to top-

level management.

Cutoff and Funding Levels. The ranking process is made
easier by looking at only those decision packages which
are above the monetary cutoff level. The cutoff level is
arbitrarily established by management to minimize the num-
ber of packages that must be analyzed in the ranking pro-
cess. All packages above the monetary cutoff level must
be prioritized, those below that level are lumped together

16

FEPIRREEEe




and funded automatically. Those packages below the cutoff
level will be the high priority items which would be funded

even ;f they were prioritized with all other decision

packages (25:15-18).

Once the packages are prioritized they must be ana-
lyzed in relation to a given funding level. Decision pack-
ages below the cutoff level will be funded so consideration
will be given to only those packages above the cutoff level.
Those packages above the cutoff level but below the funding
level will be funded. If they are above the funding level,
they will be eliminated (25:15-18).

Referring to Figure 2, assume that the manager's
funding level is depicted by line X. - In example 1, current
levels of both Programs A and B will be funded. In example

2, however, the manager has stressed the importance of Pro-

gram A. In this instance, only a minimum level of funding
will be provided for Program B while Program A will be
funded at an incremented level. All packages falling below
line X will be eliminated.

The manager does not have to spend his time ana-
lyzing the top packages. They will be approved automati-
cally. Likewise, the bottom packages will be eliminated
in the same fashion. The manager is therefore free to con-
centrate on those packages close to the funding level.
These are the packages which may or may not be funded
(30:16).

17




Once the manager has ranked his decision packages
he sends them to the next higher level of management. This
manager collects all the decision packages under his
responsibility and uses the same ranking process described
above. As the budget moves up the management structure,
each manager will rank his decision packages based on his
budget priorities and funding levels. Once top management
has finished its ranking process, the finalized budget will
filter down through the management structure. Each manager
may not receive the levels of spending he requested, but
he knows that he developed the spending and performance

package that he will have to implement (26:10).'

Summary

Zero-base budgeting is a management tool that
requires managers to review and justify new and ongoing
programs so that resources can be allocated in the light
of organizational objectives. The theoretical constructs
that underlie 2BB are conceptually simple. A manager that
is responsible for a function or program prepares a budget
justification that is evaluated by higher levels of man-
agement in terms of cost versus benefit. This review and
ranking process is continued until a consolidated budget
reflecting the highest priority programs is developed for
the organization. Zero-base budgeting is a decision-making
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tool that can involve all levels of management in the plan-
ning and budgeting process to improve efficiency and reduce
cost (30:13).
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CHAPTER III

DEVELOPMENT OF THE MODEL

ZBB and the Resource Management System

The Resource Management System (RMS) is a systematic
approach for the control of resources in the DOD (37:2).

The objective of RMS is ". . . to provide managers at all
levels within the DoD with information that will help them
assure that resources are obtained and used efficiently
and effectively [37:2-3]." The RMS is divided into sub-
systems which provide the necessary structure for accom-
plishment of Air Force objectives.

The identification and integration of objectives
with the resources necessary to accomplish those objectives
is one of the functions of the Planning, Programming, and
Budgeting System (PPBS). As a technique to accomplish the
objectives of the PPBS, zero-base budgeting is a management
tool which will specifically relate objectives of an organiza-
tion with the resource requirements necessary to accomplish
those objectives. One of the benefits to be derived by
implementing ZBB in the government is the improved coordina-
tion of program and activity planning, evaluation, and
budgeting (17:3). As mentioned earlier, ZBB is a management

tool, but it is only one of many management tools which

20




Air Force managers must use to successfully achieve the
objectives of the Resource Management System.

One of the problems with implementing ZBB in any
organization is the necessity to uniquely tailor 2BB to
the organization (22:35). The Resource Management System
has evolved over a period of years. The system the Air
Force has developed is a sound system for managing and con-~
trolling resources (36:96-97). ZBB is a tool for line mana-
gers to identify those resources necessary to accomplish
their organizational objectives. The theory of zero-base
budgeting does not address the issues of evalua?ion and
control throughout the budget cycle, nor does it identify
the specific roles that people within an Air Force organiza-
tion play in the budgetary process. These préblem areas
in zero-base budgeting are functions of other subsystems
of the RMS which need to be integrated with the concepts
of ZBB.

In theory, zero-base budgeting can provide the base-
level manager ". . . a basis for measuring budget versus
actual, and accomplished versus projected work [12:25]."

In the previous budgeting approach, the manager was told
how much he would receive based on the bogey provided by
major command headquarters (14:130). He was not given the
opportunity to make decisions about the level of funding
needed to accomplish his objectives as is required in a

bottom-up approach. Often, when funding was less than
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anticipated, he was required to adjust his objectives or
method of operations in order to accommodate the new level
of resources he was given.

Under ZBB, the approach will be bottom-up, but the
structure of the Air Force budgetary system remains the
same as it was for the traditional top-down system. It
appears, therefore, that information needed to build a budget
is still flowing upward in the Air Force, rather than down-
ward. In the traditional system, base level information
relating resources to objectives was sent to MAJCOM and
higher levels. Preparation of the Air Force bquet was
accomplished by HQ USAF from the MAJCOM inputs. Aggregate
information came back down to the base level, incorporated
in the bogey, which was the guidance for preparing the
base's spending plan (14:130). 1In the opinion of the
authofs, this also created another problem; the responsi-
bility center manager (RCM) received more information than
he needed and, therefore, had to determine what information
was relevant.

The present budgeting structure does not appear
to provide the right information, to the right people, at
the right time. What may be necessary then, is not a drastic
change in the Air Force budgeting system, but rather, a
modification to show how the system can operate to provide

information for the base level manager to develop his budget

22
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and also, information for managers at all levels to analyze
decision packages and rank them according to priority.

The model proposed in this chapter is a systems
approach to budgeting in the Air Force. It identifies the
tasks of the individuals involved in the budgeting process.
Information channels are developed to accommodate routine
information for the day-to-day operations, and command
information channels for the information which the manager
will need to develop 2BB inputs. By dividing information
into separate channels, the manager will not be inundated
with unnecessary information when he develops h%s budget
inputs, but he will have a data base to evaluate his pre-
vious year's budget in light of actual accomplishment of
objectives.

The next section of this chapter outlines the
general model for systems control proposed by Stafford Beer
(2:199). The chapter concludes with the development of
a proposed model of the ZBB process in the Air Force. This
model is a modification of the present base level budgetary
structure.? The proposed model is a conceptual model for

the application of ZBB in the Air Force at the base level.

2as a convention to aid the reader, the theoretical
ZBB model will be referred to as the ZBB process, Beer's
general systems model will be referred to as Beer's model,
;gg :ho model developed in this research as the proposed
e L]

23




The model was developed from the theory of ZBB and library

research by the authors into the USAF Resource Management

System.

The Cybernetic Model

In order to make the transition from the theoretical
process of ZBB to its practical application in the Air Force,
it is necessary to identify a structure for budgetary 5

information flow. There are three basic steps in the imple-

mentation of zero-base budgeting. First, top management

AR iy . i

must identify the organizational goals. Second, the organi-
zational unit corresponding to the decision unit must be

identified. Third, budgetary information in the form of

| T SIS,

decision packages must be prepared and consolidated in the
ranking process. These three steps can be defined in terms
of basic elements of control--purpose, as identified by
top management; structure, as defined through the decision §
units; and information flow, as reflected in the decision é
package and the ranking process. The Air Force ZBB system ]
can be approached as a specific application of a general
system of control. For this research, this control system
was modeled using the cybernetic model for control
developed by Stafford Beer. (See Figure 3.)

The validity of the use of Beer's model as the con-
ceptual basis for designing a 2ZBB process is supported by
cybernetic theory. The theory proposed that all viable

24




Fig. 3.
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systems function in the manner prescribed by the model, and,
therefore, the value of the model is to ". . . make clear
how the organization actually works, as distinct from the
way it allegedly works, so that it may be streamlined and
made more effective [2:198]." Beer's model outlines the
procedures required to gather information and make decisions
which maximize the output of the organization as a whole

rather than the output of each of its parts.

Structure of the Model

System One. Beer's model is developed in five tiers or
levels, labeled System One through System Five.. (See

Figure 4.) Starting at the bottom, System One is identified
as the divisional level. The division is responsible for
producing an output and accomplishing a specific function.
The division is controlled by a divisional directorate which
". . . assumes responsibility for programming, planning

by objectives, and normative planning throughout the divi-
sion [2:213]." The divisional directorate lies on the
vertical command axis and reports to and receives instruc-

tions from higher management (2:213).

System Two. The divisional directorate is supported by
the divisional regulatory center which monitors and filters
input data and performs planning and programming functions.
While supporting System One, this center is part of System
Two. As shown in Figure 3, System Two is created by the
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*System 3 is made up of System 1 and System 2 with
the Operations Directorate as its center.
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linkage of the divisional regulatory centers with the
corporate regqulatory center. System Two coordinates the
actions of System One and provides an information channel
between System One and System Three (2:220). The primary
function of System Two is to monitor and filter information
between System One and System Three and make recommenda-
tions about necessary changes in routine operations which
will maximize the output of the organization as a whole

(2:227) .

System Three. System Three, the operations directorate,
monitors System Two and makes necessary changes-in the

structure of the routine operations of System One, based
on recommendations of System Two. 8yétem Three is part
of the chain-of-command and is, therefore, a transmitter
of policy and special instructions to the divisions from

higher levels of management (2:224).

System Four. System Four is the development directorate
of the firm. It is responsible for research and develop-
ment, project planning and management, monitoring of the
external environment, developing purpose, and providing
functional expertise to the rest of the organization (7:8).
Although it performs many functions which are identified
as staff functions in many organizations, it is an integral
part of the command structure because it provides the

information needed by System Five to make command decisions.
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System Four's most important function is to 1look ahead,
using the information it gathers from the environment and
lower levels of the organization, and make recommendations
to System Five, the board level, as to possible changes

in organizational structure and purpose (2:252).

System Five. System Five is the highest level in the

s

organization. Aided by System Four, it has the responsi-
bility of defining purpose for the entire organization and
implementing the structure within the organization to
accomplish that purpose. The control procéss is designed
so that System Five does not have to involve itself in the
control of routine operations of the organization. This
function is provided by the continuous interaction of Sys-
tems One, Two, and Three. Systems Four and Five develop

a corporate strategy through long-range planning to insure

continued viability of the organization as a whole (2:232).

Information Channels

Each division, although able to operate alone, con-
tributes to the total output of the organization. Three

channels of communication are used to control information

flow within the organization. This information flow defines

the contribution of each of the operating units in the con-

trol model. The three channels of communication are routine,

command, and special (7:19). (See Figure 4.)




Routine Channel. The routine communication channel encom-

passes the divisions, the divisional regulatory centers,

the corporate regulatory center, and the operations direc-
torate. It is a high capacity, high variety® information #‘
flow system. It includes information from System One,
which is required by the higher levels of management for
coordination of System One functions with the larger organi-
zation as a whole. This information is also necessary for

communication with the environment. In many business and

government organizations, this channel is flooded with
unused and unuseable information obscuring the important

} information needed for control (7:19).

Command Channel. The command channel is the vertical axis
starting with the divisional directorate and continuing

up through System Three to Systems Four and Five. It is

a low capacity, low variety information channel. Traveling
up the channel are status reports defined in terms of per-
formance measures. Traveling down the channel are any struc-
tural changes required to achieve organizational objectives.
Two distinguishing characteristics of the command channel

are brevity and informality (7:20).

Special Channel. When special problems or unique situations

arise, they are handled through the special communication

3Capacity refers to the volume of information and
variety refers to the different kinds of information in

the system.
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channel, This information channel is depicted by the direct
lines running from System Three to the divisions in Figure
4. It is a low capacity, high variety channel, and its
primary function is to disseminate information which is
non-routine but does not change the structure of the organi-

zation (7:20-21).

Proposed Model

One objective of this research was to develop a
conceptual model of zero-base budgeting as-it could be
applied in the Air Force. This section presents the pro-
posed model for zero-base budgeting at the base'level.

(See Figure 5.) The proposed model was based on Beer's
general model for control described above, library research
by the authors into the base-level budgeting system as it
existed prior to the introduction of ZBB in the Air Force,
and research into the theory of ZBB as it is applied in city
and state government and private industry. Chapter IV pre-
eemts the methodology used to validate the proposed model.

The model presented here does not prescribe a ZBB
system for the Air Force as a whole. Instead, it is limited
to the structure and information channels for preparation
of ZBB inputs to be used at the operating wing or center
level.' The model is limited to the operating wing for

*The model has been developed based on the structure
of an operating wing, however, it is adaptable to the center
concept which is used in the Air Training Command.
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two reasons. First, the greatest impact of the introduc-
tion of 2ZBB in the Air Force will be on the preparation
of the budget for Operations and Maintenance (0O&M) (19).
The operating commands are primarily involved in the prepara-
tion of the O&M budget and, therefore, the research will
be concentrated there. Second, the wing structure is fairly
standard across operating commands. Other major commands

i and separate operating agencies have peculiar organizational
structures that would complicate the model building process
(3:34-40).

While the model presented here is limited to the
b operating wing, the applicability of Beer's genéral model
' for control to other organizational levels (e.g., Major
Command or HQ USAF) is ensured because of its recursive®
nature. This section concludes with an illustration of
the application of Beer's model to higher organizational

levels.

System One
System One of the proposed model is the base level

responsibility center manager (see Figure 5) who has the

lowest level of budgetary responsibility in the Air Force

and is the decision unit manager in the ZBB process. The

divisional directorates in the proposed mcdel correspond

SThe recursive property of Beer's paradigm means
that it is applicable to all levels of the organization.

33




to the offices of the Deputy Commander for Operations, the
Deputy Commander for Maintenance, the Deupty Commander for
Resources, etc. Each of these commanders is the responsi-

bility center manager for his responsibility center (8:3).

System Two
System Two is comprised of the divisional regqula-

tory centers and the corporate regulatory center. The
resource advisors (RA) represent the divisional regulatory
center for their respective responsibility centers. As
member? of the Financial Working Group (FWG), the resource
adviso%s also function as part of the corporate-regulatory
center{ The other half of the corporate regulatory center
is the Financial Management Board (FMB). The membership

of the FMB is established by the Wing Commander and usually
includes the Deputy Commanders listed above (8:4). It is
the responsibility of these two groups to rank the wing's
decision packages (8:7). 1In addition, these groups must
coordinate the flow of routine budgetary information for
all responsibility centers and consolidate this information
into the wing's proposed budget (14:132,168-169). Once
this budget is developed it is sent thrbugh the routine

communication channel to System Three.

System Three
The base Comptroller's Office performs the function

of System Three. In the proposed model, it assumes a line
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function in the budgetary process and is the focal point
for budgetary information. The Comptroller's Office is
responsible for notifying the responsibility centers of

any changes in the budgetary structure, such as implementa-
tion of ZBB, which it receives from higher headquarters.
This office also monitors the proceedings of the FWG and
FMB and makes recommendations on procedural matters (14:128,
134). Finally, it is the link in the budgeting process
between the responsibility centers and the Wing Commander,

who represents System Five.

System Four

System Four of the proposed model is unidentified
in Figure 5. From analysis of the base level budgetary
structure, there was no readily identifiable individual
or organization which performed this function. Through
the methodology, an investigation was conducted to deter-
mine if there was a System Four in the wing and if not,

who at that level should perform this function.

System Five
As System Five, the Wing Commander has the overall

responsibility for the Wing. Within the constraints estab-
lished at higher headquarters, he must establish the goals
of the budgetary process within the wing and alsc implement
a structure which will accomplish that purpose. He should
not have to involve himself in the routine budgetary
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operations but should be able to make decisions which will

answer future budgetary questions.

Information Channels

The preparation of the following year's budget is
defined by the model to be a routine information process
and, therefore, is the responsibility of Systems One, Two,
and Three. As System Three, the base Comptroller's Office
establishes the procedures to be used to develop the budget.
These may be in the form of regulations from higher head-
quarters, or they may be local policy (14:132). This
information is sent down the command channel to the responsi-
bility center managers. The responsibility center manager
and the resource advisor acting as Systems One and Two pre-
pare the budget submission for their responsibility center
(14:1434).

The resource advisor, as a member of System Two,
takes this routine budgetary information to the Financial
Working Group. This group develops the budget for the wing
by ranking the importance of the elements of the budgets
of each of the responsibility centers. This is the syner-
gistic center for the development of the wing's budget.

The objective of the Financial Working Group is to develop
the wing's budget by maximizing the efforts of the wing

as a whole rather than maximizing the efforts of each of
the responsibility centers (14:168).
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Consolidation of the budget by the FWG is equivalent
to the first step in the ranking process in ZBB. This
appears to be a slight divergence from ZBB theory which
specifies that the line managers will be responsible for

ranking decision packages. However, after the Financial

Working Group has completed the budget, the Financial Man-
agement Board, composed of responsibility center managers,

meets to approve or disapprove of the Financial Working

Group's budget recommendations (14:168). The consolidation

of the budget by the FWG frees the RCMs from the time-

consuming work inherent in the budgetary process.

Once the Financial Management Board has completed ;
the budget, it is sent to the Comptroller's Office where
it is checked for structure and format prior to approval

by the Wing Commander. When the budget has the Wing Com-

mander's approval, it is sent back down the command channel

to the Comptroller's Office. It is the responsibility of

P T v WY e

this office to send the finalized budget to higher head-

quarters.

Communication to Higher Levels
A major premise of the cybernetic model is the Recur-

sive System Theorem. "If a viable system contains a viable
system, then the organization structure must be recursive
[2:287]1." The theorem states that each level of the organi-

zation is a system within a system. (See Figure 6.) The
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Recursive Model

Fig. 6.
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structure for information flow is identical at each level.
Therefore, a model of one level could be mapped onto the
next higher or next lower level. All five systems function
at each level and the channels for communication are also
similar.

This recursion of levels within the organization
serves two purposes. First, once an individual has mastered
the structure at a given level of the organization, he can
immediately understand how all other levels of the organiza-
tion operate. Second, since all levels are similarly struc-
tured, the system provides a means for information flow
between levels of the organization.

As depicted in Figure 6, the MAJCOM is a lower level
within the Air Porce organization but the strﬁctures of
the two organizational levels are identical. Figure 6 shows
that the MAJCOM is System One of the Air Force organization.
As such, it has an output and achieves a purpose as does
any other System One. The Commander of the MAJCOM, CINCSAC,
CINCTAC, CINCMAC, etc., is the divisional dictorate (see
Figure 3) for that system.

Looking at the MAJCOM as a separate level, the wing
then becomes System One of the MAJCOM level. The MAJCOM
Commander is System Five for his MAJCOM and the Wing Com-
mander is the divisional directorate (System One) in the
MAJCOM model. As we have already seen, the Wing Commander

is also System Five for his wing. Therefore, there is a
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direct link betwen each level of the organization through
the command channel. The commanders of each organization
wear two hats, as System Five within their unit, and as
the divisional directorate of System One within the next
higher level of the organization.

The command channels of the levels of the organiza-
tion are linked together through Systems One and Five. 1In
a similar manner, the routine information channels are
linked through Systems Two and Three. At the base level,
the resource advisor is System Two and has the responsibil-
ity for aggregating and filtering the routine budgetary
information up the routine channel to System Three where
the routine budgetary information of the wing is aggregated
and filtered before transmittal to higher levels of command.
The base Comptroller's Office, as System Three, monitors
this routine budgetary information and sends the important
information to the MAJCOM Comptroller's Office which serves
as System Three at the MAJCOM level. Therefore, as a part
of the MAJCOM level structure, the base Comptroller's Office
serves as System Two because it aggregates and filters the
routine budgetary information of the MAJCOM level System
One, the Wing (2:213).

The model is recursive because each level in the
organization is organized in a manner similar to every other
level. The command information channels are tied together
through Systems One and Five and the routine information
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channels through Systems Two and Three. A qualitative assess-
ment of the recursion of the base level model to higher
levels in the Air Force budgetary structure is addressed

in Chapter VII.
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CHAPTER IV
METHODOLOGY

The objectives of this research were to construct
a conceptual model of zero-base budgeting as it could be

applied in the Air Force at base level and to determine

the attitudes of the responsibility center managers and
resource advisors toward ZBB. In Chapter III, a model for
zero-base budgeting at the base level was presented based
on the theoretical requirements of ZBB and the general model
: for organizational control as proposed by Beer. Investiga-
tive questions were developed based on the proposed model.
Three investigative questions were formulated to answer
Research Question Three on the attitudes of the RCMs and
RAs toward ZBB. An attitude measurement survey was
developed to answer the investigative questions. This

* chapter presents the methodology used to develop, adminis-

ter, and analyze the attitude measurement survey.

Population ;
The population for this research was the opinions

of the base-level responsibility center managers who were

members of the base Financial Management Boards and the 3

é opinions of their resource advisors in the Aerospace Defense
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Command (ADCOM), Air Training Command (ATC),® Strategic
Air Command (SAC), and Tactical Air Command (TAC). The
responsibility centers correspond to the deputate level
within the wing organizational structure (e.g., DCS Opera-
tions). This population is a subset of the universe of
Air Force responsibility center managers and resource
advisors. It was determined that sampling of the universe
was not feasible because of the lack of an adequate popula-
tion frame (3:40). The conclusions of this research are
not to be generalized to the universe but are limited to
the population as defined.

Other major commands and separate operaéing <Nncies
were excluded from the population for two reasons. First,
the greatest impact of ZBB on the Air Force bﬁdgetary con-
trol system will be on the development of the budget for
Operations and Maintenance (O&M) (19). Although all com-
mands and agencies prepare O&M budgetary inputs, the
operating commands identified above are primarily involved
in this area. Therefore, this research was concentrated
on the responsibility center managers and resource advisors
in the operating commands who were responsible for the
development of the O&M budget. The Military Airlift Command

was specifically excluded since a significant portion of

‘The survey was developed prior to the integration
of Air University (AU) into ATC and, therefore, AU was not
included in the population.

¥
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its operations and maintenance activities are industrially
funded (36:63). Second, the wing structure of responsibil-
ity centers is well established and fairly constant across
operating commands. Other commands, AFLC for example, have
unique command structures for responsibility centers (3:34-
40). Therefore, to preclude the probable confounding
effects of conflicting budgetary structures, the research

was limited to the major operating commands.

Instrument
Appendix C is the attitude survey éhat was used
in this research. The survey was developed from specific
investigative questions. (See Appendix B.) An explanation
of the development of the statements used to validate the
model is presented below in the discussion of the design

to test the model.

Structure of the Attitude
Measurement Survey

The survey was divided into two parts. Part I of
the survey was answered by the responsibility center mana-
gers. Part II was answered by the resource advisors. Each
part of the survey was divided into two sections. Section
I of each part contained questions requesting demographic
data. Section II was composed of statements about the zero-

base budgeting process at the base level.
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Validity of the Attitude
Measurement Survey

Validity can be divided into two categories--
external validity and internal validity. External validity
refers to the representativeness of the measurement. It
was assumed that the measurement of the population in this
research would ensure external validity. Internal validity
is the ability of the instrument to measure as intended
(12:120). The most effective method for determining
internal validity is pilot testing; however, due to time
constraints, pilot testing was not feasible. Therefore,
internal validity was established in two ways. °‘First,
internal validity was established by consideration of the
theory of ZBB, the base financial manégement structure,
and the prescriptions of Beer's model in the construction
of the attitude measurement statements. Second, prior to
administration, the survey was reviewed and revised by
faculty members of the Air Force Institute of Technology
and by experts in USAF financial management at the HQ USAF
in the Directorate of the Budget, Budget Management Divi-

sion.

Design to Test the Model
Figure 7 is a flow diagram of the methodological

process utilized in the development of the attitude measure-
ment statements. Based on the theory of ZBB, the authors'

review of the literature of the current base-level
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Fig. 7. Flow Diagram of the Methodology
to Validate the Proposed Model
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budgeting system, and the structure of Beer's general con-
trol model, a conceptual model was developed. This model
was presented in Chapter III. From this model, investiga-
tive questions were derived to test the validity of the
model. Attitude measurement statements included in the
survey were developed based on the investigative questions.

Investigative questions are presented in Appendix B.

Data Gathering Plan

Sources of Data

There were three primary sources oé data on which
this research was based. The first source was a literature
review on the theory of zero-base budgeting as it has been
applied in private industry and in ciﬁy and state govern-
ment. The conclusions from this literature review are sum-
marized in Chapter II. The second data source was a review
by the authors of the literature on the structure and func-
tion of the base-level financial management system. The
result of this literature review is incorporated in the
development of the proposed model in Chapter III. The third
source of data was a survey of the responsibility center
managers and resource advisors in ADCOM, SAC, ATC, AND TAC
using the survey and based on the sampling plan presented

above.
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Administration of the Survey

The survey was administered to a census of the popu-
lation. The responsibility center managers and resource
advisors included in the census were identified by office
symbol and base within each major command. A list of the
responsibility centers by office symbol was obtained from
each major command HQ/ACB. (See Appendix E.) The survey
was mailed to each office with a cover letter and instruc-
tions. The cutoff date for responses to the survey was

five weeks from the date mailed.

Scoring the Survey
The responses to the survey questions and statements

were computer scored using a mark sense sheet. The numerical
values to be assigned to each response are depicted in Table
1. Data analysis was performed directly on the coded raw

scores.

Variables
There were three categories of variables to be mea-

sured by the survey. .irst, Section I of each part of the

survey requested demographic data about the respondent.

The demographic variables were considered nominal level

variables. Second, Table 1 indicates the attitude measure-

ment statements in the survey which were measured by a

response scale of strongly diesagree to strongly agree.

The scale used was modeled after a Likert scale (11:248).
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TABLE 1

SCORING THE ATTITUDE MEASUREMENT SURVEY

Survey Numerical
Response Value

Strongly Disagree . « « o .o o o .0 eia. 5 s e ie 9 e » e

Disagree . . . [ . . . o . . . . . . . . . ] L] e . .

Neither Disagree nOr Agree . . . « o o o o o o o o o

Agree L] L o L] . . . . . . . . . . . . . . . . 3 . . .

i e W NN

SEXONGLY AGQECE | o iol i o (& sy mspaoiaes ohp ot o) ke talNe i ie Wiise

Responses 1-5, 11, 21, 33-37, 47,>$nd 56 were not
scored using a Likert scale.
The responses to these statements were treated as ordinal
level data. Third, the responses to the remaining state-
ments (11, 21, 22, 33, 47, 56) were measured using various
scales or categories (see Appendix C). The responses to

these statements were considered nominal level data.

Data Analysis Plan

This section describes the statistical techniques
that were used to analyze the data from the survey and the
criteria test that was used to test the validity of the

" proposed model.

Descriptive Statistics
Initial analysis of the data was limited to the

computation of descriptive statistics and gualitative
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analysis of these statistics to determine if gross tenden-
cies were apparent in the data. Data was grouped by the
categories: responsibility center manager, resource advisor,
civilian or military, prior experience with ZBB, and major
command. A frequency distribution was constructed for the
responses to each question and attitude measurement state-

ment (see Appendix D).

Analysis to Answer Research Question Two

Thirteen investigative questions were developed

to answer Research Question Two. The investigative ques-
tions relate to a specific element of the proposed model.
The investigative questions and the associated attitude

measurement statements are listed in Appendix B.

Chi Square--Rationale

The Chi Square Goodness of Fit Test was used to
determine if the responses for each attitude measurement
statement were random (13:69). Frequency distributions
were constructed for the responses to each statement. For
this analysis, the response categories strongly disagree
and disagree were collapsed into a single cell (cell 1).
Similarly, the response categories strongly agree and
agree were collapsed (cell 3). The neither agree not die-
agree response category was identified as cell 2 for this
test. A hypothetical frequency distribution with relative

frequencies for the cells as follows, cell 1--.40,

50

L

s SR




cell 2--.20, cell 3--.40, was fitted to the data. The data
were collabsed in order to avoid the biasing effect of the
tendency of respondents to avoid response to extreme scale

values (11:240).

Chi Square--Procedure

The statistical hypotheses were:

Ho: Fx(X) = Fo(x) for all X

le rx(x) # Fo(x) for some X

whefe
Fx(x) is the actual cumulative distribution and
Fo(x) is the hypothesized cumulative distribution.
The chi-square test statistic was:
kK (0.-E,)2
$ o igmy oo By
where

oi is the observed cases for each cell,
Ei is the expected cases for each cell, and

K is the number of cells.

At the level of significance o = .05, using a two-

tailed test, reject H, if:

X2 < x* ag; .975

2 2

or Xg > X af; .028
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If Ho was rejected, the responses to the attitude
measurement statement were considered to be non-random.
Criteria Test--Rationale

and Procedure

A criteria test was then performed on the responses

to the attitude measurement statements. A predicted response

tendency was specified for each statement based on the model
characteristics. The relative frequencies of the actual
responses to each statement were computed for each cell.

If the actual response was in agreement with the prediction
of the model and the relative frequency was greater than
.50, this was considered support for the model.. If the
relative frequency was greater than .75, this was considered
strong support. The criteria of a relative frequency of

«50 or .75 were arbitrarily established based on the fact

that .50 represents a majority and .75 a strong majority.

Analysis to Answer Research Question Three

Three investigative questions and their associated
attitude measurement statements were developed to answer
research question three. The questions and statements are
listed in Appendix B. Three nonparametric statistical tech-
niques were used to analyze the results of the survey. This
section presents the methodology for this analysis.

The first step in the analysis of the attitude mea-

surement statements to answer investigative question
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fourteen was the construction of histograms and relative
frequencies for each statement. The histograms are included
in Appendix D. A subjective analysis of the relative fre-
quencies was accomplished in order to characterize the

aggregate response to each statement.

Sign Test--Rationale

Several attitude measurement statements were pre-
sented to both the responsibility center managers and the
resource advisors. A Sign Test was used to determine if
there was a significant difference between‘the responses

of the RCMs and those of the RAs (12:105).

Sign Test--Procedure

Differences (Di) were computed for the paired sample

data. The statistical hypotheses were:

Ho: D=0
le D#0

where D is the median difference. Utilizing the assumption
that each sample was drawn from a continuous distribution,
a normal approximation to the binomial probabilities was
used (12:102). The test statistic was:

(k=0.5) - 0.5N

zt -

0.5 N
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where
K is the number of positive differences and

N is the number of paired observations.

H, was rejected at significance level a = .05, and a sta-

tistically significant difference was concluded if

lztl > Z gp5 = 1.96

for the two-tailed test.

Mann-Whitney--Rationale
A Mann-Whitney U-Test was performed for the same

set of statements that was analyzed with the Sign Test.
While the Sign Test identifies statistically significant
median differences between the paired data points, the Mann-
Whitney U-Test identifies differences between the medians
of two populations (28:119-121).

Mann-Whitney--Procedure
The statistical hypotheses are:

p' MmN
1! NN

where ui is the median for the i

H
H
th

population. The test
statistic was:

nl(n1+1)

- R




s
: E
g

N8 T TN ORISR RV N

where

th

ng is the number in the i group and

R, is the rank sum for the 1lst group.

A standardized normal approximation was used for
the sampling distribution of U.

At the a = .05 confidence level, reject H, if:

0

lztl > Z = 1.96

025

for a two~-tailed test, and conclude that the population

medians are significantly different.

Kruskal-Wallis--Rationale
A Kruskal-Wallis One~way Analysis of Variance was
performed to determine if there was at least one statis-

tically significant difference among the comparisons of

the median responses to the attitude measurement statements
(12:198). Three analyses were performed using as the inde-

pendent variable either major command, responsibility center

type, or previous experience with zero-base budgeting.

Kruskal-Wallis~-Procedure

The statistical hypotheses were:
Ho: Ml = Mz = LA N ) ﬁ
H,: at least one #

where M, is the median for the ith group.
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The test statistic was:

2
PRUIE:  TIRE .. DY
N(N+1) i=1 Py
= : §
where
n; is the sample size for the ith group,
Ri is the sum of ranks for the ith group,
k
N= I ny and

k is the number of groups.

Since H is distributed approximately as a chi-square with

degrees of freedom k-1, reject Ho if

2
B2 X 05,k-1

at the a = .05 level of significance. 1If H, was rejected,
conclude that at least one median difference is statistically
significant.

Since there is not a nonparametric technique for
pairwise comparison of the group medians, a subjective analy-
sis was used to characterize the contrasts between the
medians for those statements found to be statistically sig-
nificant overall. No quantitative statement could be made
based on the test about the pairwise comparisons. At least
one pairwise comparison will be significant at the a = .05
level, but based on the result of the Kruskal-Wallis Test,

a stronger conclusion could not be drawn.
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Assumptions

1. Non-response to the attitude measurement survey

did not bias significantly the conclusions of the research.

2. The survey was constructed and administered
in a manner that did not bias the responses to the attitude
measurement statements.

3. The measurement scale used in the survey pro-
duced ordinal level data.

4. The design to test the model used to generate
the attitude measurement statements produced a valid mea-
suring instrument.

5. The responses to the attitude measuQement state-

ments were drawn from a continuously distributed population.

Limitations
1. The test of the validity of the model was
limited to the application of the model to the base-level
budgeting process.
2. The generality of the conclusions of the
research is limited to the population as defined and cannot
be extended to the 0O&M budgeting process in other commands

or operating agencies.




3. The limited experience of base-level financial
managers with zero-base budgeting’ could have influenced

the validity of the conclusions of the research.

’The Fiscal Year 1979 budget was the first applica-
tion of zero-base budgeting in the Air Force. The pro-
cedures implemented for FY79 provided a gradual transition
from the traditional budgeting system to ZBB. Therefore,
Air Force managers had not completed a budget cycle based
solely on the theoretical requirements of 2ZBB (29:12-14).
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CHAPTER V

DATA ANALYSIS

Demographic Data Analysis

Attitude measurement surveys were distributed to
356 responsibility center managers and their resource
advisors. The number of surveys returned prior to the
cutoff date was 203 for an overall response rate of 57
percent.® The breakdown of surveys distributed and returned
by command is depicted in Table 2. Based on a Chi Square
test (x2=1.277, df=3), there was no statistically signifi-
cant difference between the percent of the total distributed
and the percent of the total returned by comm#nd.

The remaining demographic questions, as detailed
in Tables 3, 4, and 5, were asked to differentiate between
the responses of civilians and military personnel, between
those individuals who had and had not participated in

Fiscal Year 1980 zero-base budget preparation, and by the

®The responsibility center managers and resource
advisors from the same unit used one scoring sheet to indi-
cate their responses. In thirteen cases, the resource
advisor from a specific unit responded but the responsibil-
ity center manager did not. 1In six cases the responsibil-
ity center manager responded but the resource advisor did
not. In three cases where only the resource advisor
replied, the demographic data for the responsibility center
manager was supplied. Seven resource advisors responded
to the survey but did not provide demographic data.
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TABLE 4

TABULATION OF DEMOGRAPHIC DATA--BREAKDOWN BY
PRIOR EXPERIENCE WITH ZEB

YES NO TOTAL
RCM 138 54 192
RA 151 39 190
TABLE 5

TABULATION OF DEMOGRAPHIC DATA--BREAKDOWN BY TYPE
OF RESPONSIBILITY CENTER

Number

RC Type Responding Percent

Operations 34 17.6%

Maintenance 38 19.7%

Support 107 . 55.4%

Other 14 7.3%

Total 193 - -

|
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differences in the type of responsiblity centers, i.e.,
operations, maintenance, support, etc. The breakdown of
respondents by military or civilian indicated that 94 per-
cent of the responsibility center managers (RCM) that
responded to the survey were military and 6 percent were
civilian. The resource advisors (RA) were 70 percent mili-
tary and 30 percent civilian. Table 3 provides a detailed
breakout. Seventy-two percent of the RCMs had previous
experience in preparing the FY 79-80 zero-base budget sub-
mission, as had 80 percent of the RAs. Thé breakout of
RCMs by type of responsibility center was 18 percent--opera-
tions, 20 percent--maintenance, 55 percent--support, and
7 percent--other.
Analysis of ZBB Attitude
Measurement Statements

Research Question Three addresses the attitudes
of the responsibility center managers and resource advisors
toward zero-base budgeting in the Air Force. This section
analyzes the perceptions of the RCMs and RAs toward zero-
base budgeting and their ability to use ZBB to develop
resource center budgets. The section is divided into three
parts. Each part will present the analysis to answer the
investigative gquestions relating to Research Question Three
(see Appendix B).

As shown in Tables 6, 7, 8, and 9, four identical
atemmnts vere posed to both the RCMs and RAs. A Sign
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TABLE 6

RESULTS OF THE SIGN TEST AND MANN-WHITNEY U TEST--
STATEMENT 6/38: I UNDERSTAND THE DIFFERENCES
BETWEEN ZBB AND THE TRADITIONAL
BUDGETING SYSTEM

Neither
Strongly Agree Nor Strongly
Disagree Disagree Disagree Agree Agree
RCM 1.6% 8.4% 10.0% 72.1% 7.9%
RA 1.0% 5.6% 12.7% 69.0% 11.7%

Sign Test:

Z =1.1547, p = 0.2482
Mann-Whitney U Test: 2 =1

.660, p = 0.0970

TABLE 7

RESULTS OF THE SIGN TEST AND MANN-WHITNEY U TEST--
STATEMENT 7/39: ZBB HAS CHANGED OUR BUDGETING
PROCEDURES: IT IS MORE THAN A CHANGE IN NAME

FOR THE AIR FORCE BUDGETING PROCESS

Neither
Strongly Agree Nor Strongly
Disagree Disagree Disagree Agree Agree
RCM 3.2% 18.4% 18.9% 50.0% 9.0%
RA 5.6% 19.3% 13.7% 52.3% 9.1%

Sign Test:

Z = 0.0000, p = 1.0000
Mann Whitney U Test: 2 =

0.544C, p = 0.5892
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TABLE 8

RESULTS OF THE SIGN TEST AND MANN-WHITNEY U TEST--
STATEMENT 32/54: ZERO-BASE BUDGETING HAS
PROVIDED A SIGNIFICANT IMPROVEMENT
IN THE BUDGETING PROCESS

e e —— "3

Neither
Strongly Agree Nor Strongly
Disagree Disagree Disagree Agree Agree
RCM 12.2% 35.4% 42.9% 8.5% 1.1%
RA 11.2% 29.1% 44.9% 12.2% 2.6%

Sign Test: 2 = 2.1433, p = 0.0321 3
Mann-Whitney U Test: 2Z = 2.2900, p = 0.0220 3

TABLE 9

RESPONSES TO STATEMENT 11/47--THE ZERO-BASE
BUDGETING TERMINOLOGY IS:

Response RCM RA &

i
Confusing 10.5% 15.2% 3
Difficult but comprehendible 24.2% 37.1%

e

About as understandable as
the previous budgeting

terminology 48.9% 27.9%
Very simple; I had no 1
problem adjusting to it 9.5% 11.7% »
No opinion 3.2% 2.0%
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Test and Mann-Whitney U Test were used to determine if the
responses between RCMs and RAs within each matched pair
differed significantly. A Kruskal-Wallis (K-W) One-Way
Analysis of Variance was performed for each statement to
determine if the responses were significantly different by
major command, by responsibility center type, and by experi-
ence with ZBB. The results of the Sign and K-W tests are
presented below.

Investigative Question Fourteen--
Attitudes Toward ZBB .

The analysis of the results of the survey indicated
that the RCMs and RAs collectively agreed that éhey under-
stood the differences between ZBB and the traditional budget-
ing system (Table 6) and that it was more than just a change
of name for the Air Force budgeting process (Table 7). How-
ever, a large percentage of RCMs and RAs were undecided
on the issue of whether or not ZBB had made an improvement
in the Air Force budgetary process (Table 8). A subjective
analysis of statements 11/47 indicated that there was a
difference of opinion between RCMs and RAs in their ability
to understand ZBB terminology (Table 9). Nearly half of
the RCMs who responded felt that zero-base budgeting termin-
ology was about as understandable as the previous budgeting
terminology, while the majority of RAs found zero-base
budgeting terminology either confusing or difficult, but
comprehendible.
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Resource advisors, who were most intimately involved
in the mechanics of mechanics of budget preparation, felt
that zero-base budgeting was more time-consuming than tra-

ditional budgeting (Table 10}.

TABLE 10

RESPONSES TO STATEMENT 53: PREPARATION OF A ZERO-BASE
BUDGET IS MORE TIME-CONSUMING THAN THE
PREPARATION OF A TRADITIONAL BUDGET

Neither
Strongly Agree Nor Strongly
Disagree Disagree Disagree Agree Agree
2.5% 9.6% 22.8% 41.6% 23.4%

Results of the Si Test
and Mann-Whitney U Test

A Sign Test was performed for the matched pairs of

statements presented to both the RCMs and RAs. Tables 6, 7,
8 and 9 present the results of these tests. The response to
the attitude measurement statement was treated as an experi-
mental variable for each matched pair of RCMs and RAs in
this analysis. A significant difference was found only for
Statements 32/54 as shown in Table 8. The RAs were more
likely to agree than were their RCMs within each matched
pair (the RCM and RA in the same responsibility center),
that 2BB had made a significant improvement in the budget-

ing process.
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A Mann-Whitney U Test was performed to determine
if there was a significant difference in the median response
of the RCMs and RAs. The result of the test is presented
in Tables 6, 7, 8 and 9. A significant difference (a=.05)
was found for Statements 32/54. As a group, the RAs were
more likely to agree that ZBB had provided a significant

improvement in the budgeting process.

Investigative Question Fifteen--Ability
to Develop the Budget

The theory of ZBB prescribes identification of

objectives by the decision unit manager as the first step
in the budget preparation process (20:23). A series of
statements was posed to the responsibility center managers
to determine if they believed that they could; in fact,
identify the objectives and relate the objectives to the
funds required for their organization. This section pre-
sents the results of the analysis of these statements.
Table 11 is a listing of the statements analyzed in this
section. Table 12 is a summary of the responses to these

statements.

Mission and Objectives

Before a manager can identify the objectives for
his organization, he needs a clear statement of his unit's
mission by a higher level of command (6:4). The RCMs were

nearly unanimous in their agreement that their
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TABLE 11
STATEMENTS USED IN ZBB ANALYSIS

Statement 8: The mission of my organization has been

Cclearly defined by higher levels of command.

Statement 10: My organizational objectives are defined

by my supervisors and I have no control over them.

Statement 12: The budget I prepare accurately identifies
the funds I need to accomplish my organization's objec-
tives.

Statement 13: I can identify the outputs of my organiza-
tion and relate them to the resources necessary to
accomplish my organizational objectives.

Statement 14: I make significant decisions on the amount
of spending of my responsibility center.

Statement 16: I have the freedom to change my operating

methods as long as I can accomplish the objectives of
my organization.

Statement 17: My organization is operating at the minimum
possible level of funding.

Statement 18: When significant changes in budget prepara-

tion are required, my resource advisor finds out about
them before I do.

Statement 19: I establish minimum output levels based on

my organization's mission and capabilities which are
included in the budget I submit.

Statement 24: My organization is a consolidation of cost

centers whose budgets I cannot control.

Statement 25: The information that I include in my budget
ustification is complete enough to enable someone at
MAJCOM level or higher to determine the importance of
my organization in relation to that of others.

Statement 28: The Financial Working Group has enough
owledge about the mission of the Wing to make the
necessary tradeoffs between organizations to develop
the Wing's or Center's budget.




TABLE ll--Continued

Statement 31: MAJCOM can estimate my budget needs well
enough that my specific budget request is not necessary
to develop the total Air Force budget.

Statement 40: I need a clear understanding of my organiza-
tion's objectives to be able to develop our budget.

Statement 4l1: I prepare a specific budget based on the
guidelines established by my responsibility center
manager. .

Statement 45: The budget I prepare is just a consolidation
of the budgets of our cost centers plus the. budget of
the responsibility center staff.

Statement 46: The budget I prepare accurately identifies
the funds needed to accomplish our organization's
objectives.

Statement 49: As a member of the Financial Working Group,
I have a good enough understanding of the budgeting
process and the mission of the Wing or Center to be
able to consolidate and rank budget submissions of the
responsiblity centers.
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organization's mission had been clearly defined. Table 12
shows that 64.2 percent of the RCMs agreed with Statement 8

while 35.8 percent strongly agreed. However, the RCMs

believed that their organizational missions were not so rigidly
defined that they did not have the flexibility to determine
their own organizational objectives. Looking at Statement

10 in Table 12, 17.4 percent of the RCMs strongly disagreed
while 53.2 percent disagreed that their organizational
objectives were defined by their superiors and that they

had no control over them. When asked if they had the free-
dom to change their operating methods as long as they accom-
i plished their objectives, 14.2 percent strongly agreed

while 61.1 percent agreed (Statement 16, Table 12).

Decision Package Preparation

The next step in ZBB is to prepare the decision

package which relates the funds needed to a specific set
of objectives to be accomplished (10:47). The RCMs agreed
that they could relate the outputs of their organization
to the resources necessary to accomplish those outputs.
The analysis of Statement 13 in Table 12 indicates that
19.5 percent strongly agreed and 67.4 percent agreed with

the statement. When asked the same question with slightly

different phrasing, the results are similar (Statement
12, Table 12). A total of 85.8 percent of the RCMs either |

agreed (58.4 percent) or strongly agreed (27.4 percent) ‘
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that the budget they prepared accurately identifies the
funds needed to accomplish their organization's objectives.
When presented with the same statement (Statement 46, Table
11), 56.3 percent of the RAs agreed and 29.4 percent
strongly agreed.

Since the resource advisor performs a major role
in the preparation of the responsibility center's budget,
a series of statements was posed to the RAs to determine
if they understood the organization's objectives and used
the objectives in preparing the budget. As shown in Table
12, 92.4 percent either agreed or strongly agreed that
they needed a clear understanding of their orgahization's
objectives to be able to develop the budget (Statement
40) , but only 56.9 percent agreed or strongly agreed that
they prepared a budget based on the guidelines established

by the RCM (Statement 41l).

Minimum Level

One of the more controversial aspects of 2BB is
the identification of a minimum level of effort below which
a decision unit cannot operate effectively (17:6). Two state-
ments (Statements 19 and 17 in Table 12) were presented
to the RCMs to determine if they established a minimum
level. When asked if they established a minimum level
in their budget, 5.3 percent of the RCMs strongly agreed

while 59.3 percent agreed; however, a large percentage
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(21.2 percent) were undecided. Statement 17 was included

in the survey to determine if the RCMs believed that they
were already operating at the minimum possible level of
funding. Analysis of the responses to this statement indi-
cated that 32.1 percent strongly agreed, 39.5 percent

agreed, l11.1 percent were undecided, 14.7 percent disagreed

and 2.6 percent strongly disagreed. This issue of estab-
lishing the minimum level is discussed further in Chapter

VII under Conclusions and Recommendations.

Control of Resources

Two statements were presented to the RCMs concern-
ing their perception of their control over the level of

spending in their organization. When asked if their organi-

zation was a consolidation of cost centers whose budgets
they could not control (Statement 24, Table 12), 25.3 per-
cent of the RCMs strongly digagreed while 54.7 percent
disagreed. When presented with a similar statement (State-
ment 45, Table 12), the responses of the RAs were mixed

* with about 50 percent on each side. The interpretation

of those responses is described in Chapter VII. A large
majority of the RCMs agreed (57.9 percent) or strongly
agreed (23.2 percent) that they do make significant deci-

sions about the amount of spending of their responsibility

{ centers (Statement 14, Table 12).
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Consolidation and Ranking

The consolidation and ranking process is the final
step in preparing a budget under zero-base budgeting (35:
111). Two statements were included in the survey to gauge
the opinions of the RCMs on this point. The first state-
ment was posed to determine if, in the opinion of the RCMs,
the budget they prepared was a necessary input to develop
the Air Force budget. They were also asked if the informa-
tion in their budget package provided a basis for making
ranking decisions. The analysis of Statemént 25 in Table
12 indicates that 12.1 percent strongly agreed and 66.3
percent agreed that their budget justification was complete
enough to enable someone at MAJCOM level or higher to deter-
mine the importance of their organization in felation to
others. When asked if MAJCOM could estimate their budget
well enough that their budget request was not necessary
to develop the total Air Force budget, 33.7 percent of
the RCMs strongly disagreed while 45.8 percent disagreed
(Statement 31, Table 12).

The Financial Working Group and the Financial Man-
agement Board are the groups responsible for consolidating
and ranking the Wing's budget (8:7). Several statements
were posed to the RCMs and RAs to determine if the FMB
and FWG could perform this role. When asked if the FMB
had enough knowledge about the Wing's mission to develop
the budget, 66.8 percent of the RCMs agreed and 8.4 percent
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strongly agreed (Statement 28, Table 11). The RAs had a

similar assessment of the FWG's capability. The responses
to Statement 49 in Table 12 indicated that 60.2 percent g
of the RAs agreed while 14.3 percent strongly agreed that :

the FWG could consolidate and rank the Wing's budget.

Accuracy of Budgeting - 4§

A series of three statements were analyzed to see
how effectively the RCMs could identify and obtain the
funding necessary to operate their responsibility centers.
Figure 8 is a schematic representation of ; cross-
tabulation of the responses to the three statements. The
statements were designed to determine if the RCM cculd
accurately identify his funding needs} if the amount
actually received in the last budget was within 10 percent
of his request, and if the amount was sufficient to accom-
piish the objectives of his organization. For this analysis,
the responses strongly disagree and disagree were collapsed
into a single category labeled disagree. The responses
strongly agree and agree were also collapsed into the
single category agree. The data presented in Figure 8
were only for the RCMs that agreed with the first statement
of the three (they can identify the funds that they need)
and did not respond undecided to either of the last two
statements. The percentages on the right side of Figure

8 are relative frequencies of the total usable cases
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(n=188). The absolute number of RCMs represented in the
figqure is 140 or 74.5 percent of the total number of
respondents.

Two patterns of responses clearly emerged from
the analysis. First, 25.0 percent of the RCMs agreed with
all three statements, i.e., they could identify the funds
that they needed, the funds that they received in the last
budget cycle were within 10 percent of the funds requested,
and the funds were sufficient to accomplish their organi-
zational objectives. A second pattern of responses indi-
cated that although the RCMs could identify the.funds
needed, the funds received were not within 10 percent of
that requested, and the funds received were insufficient.
There were 32.4 percent of the RCMs that resp§nded in this
manner. These two patterns of response capture 56.4 per-
cent of the RCMs, and the patterns were interpreted to
indicate honesty in identifying the funds needed to accom-
plish their organization's objectives.

A third pattern--agree, disagree, agree--suggested
that the RCMs who responded in this way might not have
been totally accurate in their budget requests. They agreed
that they could identify the funds needed, but even though
the funds received were not within 10 percent of the
request, the level of funding was still sufficient. How-

ever, a very small percentage (4.3 percent) responded
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according to this pattern. This issue is discussed in

detail in Chapter VII.

Research Question Sixteen--Differences
y Demographic Data

A Kruskal-Wallis One-Way Analysis of Variance was

performed to determine if there were significant differ-
ences between the responses of the RCMs and RAs to the
attitude measurement statements by major command, by experi-
ence with zero-base budgeting, and by type of responsibil-
ity center. This section presents the resultsof this test.
(See Tables 13, 14 and 15.) Since a nonparametric analog

to the contrast techniques used in parametric aﬂalysis

of variance does not exist, a subjective analysis of pair-
wise differences was used to characterize the'responses

to those statements found to be statistically significant.

Analysis of Variance by MAJCOM

The responses to each attitude measurement state-

ment were analyzed using the variable major command

(response to Question 1) as the independent variable. At

; the o = .05 level of significance, the responses to State-
é N ments 7, 27, and 44 differed between commands. Statement 7
| asked the RCMs to state whether they believed that ZBB
had changed their budgeting procedures. The subjective

F analysis of the median response for each command suggested

that the RCMs in ADCOM agreed more strongly with this
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statement that the RCMs in the other commands. The median
responses for ATC, TAC, and SAC were approximately the same

and indicated agreement with the statement.

The responses to Statement 27 also differed signifi-
cantly between commands. This statement was, "The amount A
I actually received in my operating budget this year is i:
sufficient to accomplish my organizational objectives."
Inspection of the median responses suggested that while 1
the RCMs in ADCOM agreed with the statement (M=3.25), the %
RCMs in SAC disagreed (M=2.484), and the RGMs at ATC and |
TAC were undecided (M=2.911 and 2.933, respectively).

Statement 44 was posed to the RAs. For.this state-
ment, the median response of the RAs in ATC suggested
stronger agreement (M=4.118) than the responsés in ADCOM,

SAC, or TAC where the responses were similar. That is,

A RO DL A AT s A S S I

the RAs in ATC more strongly agreed that they found out

about significant budget preparation changes before their

responsibility center manager. As shown in Table 15, how-
ever, the RAs responding to the survey on the whole tended

j to agree with this statement.

F - Analysis of Variance b
; Type of Unit

Significant differences were found for the responses

to four statements when the type of responsibility center,
i.e., Operations, Maintenance, Support, or Other (response
to Question 5) was introduced into the analysis as the
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independent variable. Tables 16, 17, 18, and 19 present
the results of this analysis and a breakout of the responses
to the survey statements by type of responsibility center.

As shown in Table 16, the RCMs as a whole tended
to disagree with Statement 10, "My organizational objec-
tives are defined by my superiors and I have no control
over them."” However, the RCMs in Operations and Maintenance
tended to disagree less strongly with this statement than
those in the categories Support or Other.

Differences were also found for Statements 26 and
31. Statement 26 suggested that the MAJCOM budget should
be accomplished by a meeting of base-level representatives
rather than the MAJCOM staff. Inspection of the median
responses suggested that the RCMs in Operatiohs tended to
agree with this statement, while Maintenance and Other were
undecided, and the RCMs in Support tended to disagree.
Statement 31 was, "MAJCOM can estimate my budget needs well
enough that my specific budget request is not necessary
to develop the total Air Force budget. The RCMs as a group
tended to disagree with this statement; however, the RCMs
in the categories Operations and Other tended to disagree
more strongly than those in Maintenance and Support.

A significant difference in response by type of
responsibility center was also found for Statement 39,
"ZBB has changed our budgeting procedures; it is more than
a change in name for the Air Force budgeting process."”
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While the RCMs responding tended as a group to agree with
this statement, the RCMs in Operations and Maintenance
tended more to be undecided (M=3.174 and M=3.213, respec-
tively) than did the RCMs in the categories Support and
Other (M=3.507 and M=3.997, respectively).

Analysis of Variance by
Experience With 2ZBB

The Kruskal-Wallis Analysis of Variance was run using
prior experience of the RCMs with ZBB (response to Question
4) as the independent variable. Tables 20, 21, 22, 23,
and 24 summarize the results of this test. Siggificantly
different responses were found for five statements, 6, 10,
15, 16, and 25. The RCMs that had been involved in the
preparation of the FY 1980 budget submission £ended to
agree more strongly with statements 6, 15, 16, and 25 than
did those RCMs that ha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>