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Abstract

*The purpose of this study was to determine what models
or techniques exist that can assist DLA Supply Centers in
identifying and maintaining 'optimum'/supervisory/employee
ratios within their first-line organizational elements.
Basic objectives of the study were (1) to identify all
existing simulation models or other techniques, (2) assess
their adaptability or suitability to governmental organ-
izations, (3) compare existing DLA first-line supervisory/
employee ratios with thosg obtained from applying suitable
models or techniques, and (4) survey first-line DLA
supervisors to obtain their reaction to the products of the
models or techniques.

Results of the research revealed four existing models
(Lockheed, waiting line, Keren/Levhari, and Dewar/Simet) for
determining {optimum& supervisory/employee ratios. All were
Judged suitable for application to DLA organizations, but
because of complexity, the Keren/Levhari and Dewar/Simet
models were eliminated from further consideration in this
study. Application of the Lockheed and waiting line models
to DLA first-line organizationg produced “optimum” ratios
that were very close to those actually existing in the

organizations. When surveyed, firgst-line sgsupervisors showed

a preference for their organizations'existing ratios versus
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the "optimum’® ratios produced by the models. Between the

two models, they showed a preference for ratios produced by
the waiting line model over the Lockheed model.

Among the recommendations made to DLA were (1) field
testing of the Lockheed and waiting line models at the
firgt-line level, (2) congsideration of funding for further
research on the Keren/Levhari and Dewar/Simet models, (3)
possible adoption of dual guidelines to accommodate the
natural variations in ratios between different types of
organizations, and (4) incorporation of useful models into a
Specific Decision Support System (SDSS) for use on office

personal computers (PCs) by all first-line organizations.
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AN EVALUATION OF MODELS AND TECHNIQUES USED FOR
DETERMINING OPTIMUM SUPERVISORY/EMPLOYEE RATIOS IN DEFENSE
LOGISTICS AGENCY (DLA) ORGANIZATIONS

I. Introduction
P General Isgsue )
i The Defense Logistics Agency (DLA) is a component of
the Department of Defense (DOD) that functions as a joint-

gservices command and reportsa directly to the Office of the

Secretary of Defense (0OSD). DLA's mission 18 to provide
effactive and economical supply support, materiel X
management, contract adminiatration, and scientific/

technical information gupport services to the Military !
Services, other DOD componenta, civilian agencies and
foreign governments (3:XV). To accomplish the preceding,
DLA maintaing four main types of field organizations (Supply
Centers, Depots, Service Centers and Defense Contract

Adminigstration Services Regions), as illustrated in Appendix

or &

A. This atudy focuses on the Supply Centers, which include

the Defenge Construction Supply Center (DCSC), the Defense ?

Electronica Supply Center (DESC), the Defense Fuel Supply :
Center (DFSC), the Defense General Supply Center (DGSC), the

3y

Defenge Industrial Supply Center (DISC), and the Defense

Personnel Support Center (DPSC). 3

Like all successful public or private sector %

)

organizations, DLA strives to accompligsh its mission in the
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most efficient and cost-effective manner possible (6:I-1).
At the present time, the United States’ continuing large
budget deficits have heightened awareness to the economical
spending of public funds and bave caused shrinking budgets
at a time when expanding missions are putting greater
demands on DLA's limited resources. This fact, combined
with the new Gramm-Rudman-Hollings budget process, has made
it imperative that DLA obtain maximum productivity from its
personnel resources. Finding a method(s) for determining
optimum organizational structuring, manpower authorizations,
and skill mixes for various types of DLA organizations is
one means of accomplishing this. Because of DLA's large
size, the effect of even a small percentage decrease in the
operating costs of its workforce has major dollar

implications (6:VII-7).

Specific Problem

In examining organization degign and position
management in DLA, one of the most frequent areas of
controversy has been the question of what constitutes
adequate supervisgsory/employee ratios or spans of supervision
at the first-line organizational level (the primary
operating level at which a supervisor oversees productive
workers, not other supervisors). The terms "“supervisory/
employee ratio” and “span of supervision® are synonymoug and
mean the ratio of supervisors and clerks to all other

employees, or the number of subordinates who formally report

-
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to a supervisor. Because minimal guidance was provided to
DLA field personnel, supervisory/employee ratios vary widely
~ across different types of organizations, and thig variation
may not optimize DLA resources. The individual Primary
Level Field Activitiea (PLFAs) within DLA are responsible
for instituting sound position management programs and for
setting guidelines to evaluate the effectiveness of their

programs (5:1-2). These guidelines have traditionally

LN

a A A

included ratios of supervisory to nonsupervisory positions,

and relationships between the number of clerical, technical

y_—_~o

and professional level positions. Because these guidelines

were established many yearsg ago, it is important to reassess

P
vy N
.

£

their continued applicability and to identify areas where

)
s

- improvement may be posgsgsible (6:I1-2-I-3). Concurrently, it
"
'% i8 important to identify models or techniques for

5
f\ determining “optimum®™ supervisory/employee ratios that might
ol

’ produce dollar savings for DLA.

Fr

’-

-,.

e Specific Question

.o What (if any) models or techniques exist that can

N asgist DLA Supply Centers in identifying and maintaining

¥
"
k) "optimum”® supervisory/employee ratios within their first-

)

': line organizational elements?
&
}; Investigative Questions

'q Identifying models or techniques that may be useful to
‘o)
z DLA in controlling supervisory/employee ratios and reducing
f_: ‘

o costy requires angwers to Several specific questions:

..
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1. What (if any) simulation models for determining
‘optimum® supervisory/employee ratios exist?

2. What other techniques (if any) exiat for
determining “optimum® gupervisory/employee ratiosa?

3. If existing techniques or models for determining
‘optimum” supervisory/employee ratios are non-governmental,
can they be applied to or modified for use within the t
various types of organizationa/professions of DLA?

4. What are the features of DLA's organizations/ :
professions that must be congidered in evaluating
goodness-of-fit (applicability) of existing models or
techniques?

5. How do existing supervisory/employee ratios within
DLA compare with the “optimum® ratios obtained from applying
the models or techniques?

6. 1f the current and the theoretical ratios are
different, how do first-line supervisory personnel in DLA
react to this difference and to the models or techniques?

A more detailed explanation of the steps involved in :
answering the above questions and the evaluation criteria

applied to make decisions are provided in Chapter II.

Research Scope and limitations

For the purposes of this research, determinations of

IS AR IR

applicability were limited to organizations within DLA, and
surveys were limited to DLA personnel with first-line

supervisory respongibilities or experience. Al though
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) focused on DLA, the research findings presented may have

potential DOD-wide application but would require additional

N tests for applicability.
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II. Methodology

Introduction

Thig chapter outlines the methodology and data

collection approaches that were used in answering each of

the investigative questions presented in Chapter 1I. It also

presents the analysis and the evaluation criteria that were

applied.

Investigative Questions 1 and 2

What (if any) simulation models for determining
"optimum® supervisory/employee ratios exist?

What other techniques (if any) exist for determining
“optimum® supervisory/employee ratios?

Methods of Approach. A literature review was selected

as the best method to identify any existing methods,
techniques or simulation models for determining “optimum’
supervisory/employee ratios within different types of
organizations. The findings of the literature review are
reported in Chapter III.

Data Collection Plan. In order to locate current

literature on the questions, Defense Technical Information
Center (DTIC) and Dialogue searches were requested, and the

Business Periodicals Index was consulted. Recent graduate-

level text books on organizational theory and development

were also reviewed.

. ."r\'.‘ .\ ." \ - 4‘ \, * - ' J' . _t_._-..,:-',".‘.-_':_"--.'.'.‘_ ] Coe '..-{‘-1. -'-:J.-'_ /.’-_'_a .o
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Investigative Questions 3 and 4

If éxisting techniques or models for determining
‘optimum® supervisory/employee ratios are non-governmental,
can they be applied to or modified for use within the
various types of organizations/professions of DLA?

What are the features of DLA's organizations/
professions that must be considered in evaluating goodnesas-
of-fit (applicability) of exiasting models or techniques?

Methods of Approach. To judge the goodness-of-fit or
adaptability of existing methods, techniques, and models to
non-profit governmental or public gsector organizations, the
following selection criteria or decision rules were applied:

1. Any ingtrument selected mugt have been developed
for use with or be adaptable to a nonprofit organizational
environment.

2. 1In calculating “optimum®™ supervisory/employee
ratios, the instrument must be directed towards cost
minimization (versus profit maximization) or must allow the
uger to focus on achieving cost red . tions.

3. Since organizations within DLA vary widely in the
type of work supervised (professional, technical,
adminigtrative and clerical), the instrument must be
adaptable to these different conditions. If not, it must be
identifiable to a specific type of organization.

4. To be selected for further evaluation in this
8tudy, the instrument must be both easily understandable by
DLA position management or supervisory personnel and be

suitable for immediate application without complex computer

simulation modeling.

------



Investigative Question 5

How do existing supervisory/employee ratios within DLA
compare with the “optimum”™ ratios obtained from applying the
models or techniques?

Methodg of Approach. Comparison of actual DLA ratios

to “optimum® ratios required accomplishment of the following
two gteps:

1. Collection of factual information from DLA position
management reports. This data was used to determine the
actual DLA supervisory/employee ratioz that exist within
various organizations at four DLA Supply Centers.

2. Application of selected methods, techniques, or
simulation models to various DLA organizational elements to
obtain the ratio that would result if the theoretical models
were adopted. The results were then compared to the actual
gupervigsory/employee ratios.

Data Collection Plan. To accomplish the preceding,

data collection was divided into the following two phases:
1. Collection of factual information. Existing
DOD/DLA manuals, regulationg, and procedures for field
activities were researched to determine the extent of
guidance on formulation of “optimum”® Supervisory/employee
ratios. In addition, personnel resource data records were
collected from the DLA Supply Centers and used to compute
exigting spans of supervigion. ™r. Larry Juul (DLA-LP)
garved a® the HQ DLA contact point, and facilitated
provigsion of full support and assistance for this research
effort. A letter of introduction and support for this

8

N S e .
R Ry ‘.-_'.'_..-_‘.-_ . '.r__.-_‘."_ ERT

N N R AR



N UNUN TSP ) i ey 3 e g's gua-gla- * ’ VICN RPURIY TR (O Nt Vol R d S8 Rt 0 ha g’ et et i A A hat i a'h ath ata atitate ol " v

LS

K. regsearch (Appendix B) was provided by DLA-L and furnished to

the four Supply Centers used as data sources in this study.

2. Application of identified models. Based on the

-

specified decision criteria, selections were made from the

—.

identified methods, techniques, and models, and applied to
existing DLA organizationg. The theoretical or “optimum’
-~ ratios that resulted were then compared to those currently

present in the organizations.

Investigative Question 6

If the current and the theoretical ratios are
different, how do first-line supervisory personnel in DLA
react to this difference and to the models or techniques?

Method of Approach. To answer this question, a survey

p gl e LSS

wag administered to selected first-line supervisory

v

personnel at three of the Supply Centers (DCSC, DESC and
DGSC). The resgults of the selected methods, techniques, or
simulation models tested were furnished to the firgt-line

gsupervisory personnel, who then completed a questionnaire

regarding the perceived appropriateness of the different

e it

ratiogs to their organization.

Data Collection Plan. When investigative questions 1

- through 5 had been answered, the results from application of

pp gl A

the gelected methods, techniques, and models were provided
to supervisory personnel at DCSC, DESC and DGSC. These

b, personnel were then given a written survey to obtain their
opinions on the appropriateness of the ratios. The survey

' questions concerned topicg such ag posgsgsible implications,

©
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and what would be jeopardized if the selected methods,

techniques, and models were implemented within DLA first
line organizations. These validation surveys (Appendix
were composed of a cover letter, a survey questionnaire

form, and a self-addressed return envelope.

General Data Analysis Plan

The first step in analyzing the collected data was
apply the models or techniques that appeared to fit DLA
organizations and determine the theoretical ratios they
identified as “optimum®. Existing DOD/DLA guidance was

compared with the results from the selected methodsa,

Cc)

to

then

techniques, and models, and the implications were evaluated

at all points where the theoretical ratiogs and DOD/DLA
guidance did not agree. Next, the DLA actual ratios we

compared with the results from the selected methods,

re

techniques, and models, and the implications were evaluated.

The primary reason for making this comparison was to
determine whether there was a reason to believe a proble
actually existed within DLA, ag would be the case if the
PLFA8 were not working within the guidance or existing
guidance was not adequate or correct. The study alsgo

evaluated the potential of the identified instruments to

gserve as useful new tools for DLA position management and

supervisory pergonnel. Finally, recommendations were made

based on the results of the research findings and the

10
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validation surveys, regarding implementation of any changes

to DLA guidance or the need for further study.




b IiII. Literature Findings and Analysis

Introduction

This chapter presents the results of the data
collection and analysis methodologies for Investigative
! ) Questions 1 and 2, as outlined in Chapter II. The research

results are displayed for these questions and the chapter

concludes with a gsummary of the findings. Conclusions and
recommendations based on these findings are presented in

Chapter V. B

Invegstigative Questions 1 and 2

What (if any) simulation models for determining
"optimum® supervigory/employee ratios exist?

What other techniques (if any) exist for determining
“optimum”® supervisory/employee ratios?

Literature Review. As noted in Chapter II, a review of y

technologies in existing literature was selected as the
method to answer the first two questiona. A chronological ;
review of the literature regarding research on technologies .
for formulating “optimum® supervisory/employee ratios
clearly revealed the following two facts:
1. Interest in this subject extended back as far as
the 1920’38 to research and traditional theory attributed to
such classgsical theorists as Sir Ian Hamilton, Henri Fayol,
Lyndall Urwick and V.A. Graicunas (2:46).
2. Research initially provided general guidelines
based on uncomplicated asgumptions and then evolved to
complex formulag and simulation models ag increasing

12
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importance wasg attached to supervisory/employee ratios.

Today, more generalized guidelines are returning, as=s
profit maximization or performance against budget (the
bottom line) is being relied on to keep supervisory ratios
in check (6:VI-1).

Traditional thinking emphasized vertical relationships
and the need to have a clearly specified chain of command
within an organization. In addition, the “unity of command~
principle stated that a subordinate should answer to only
one supervigsor. With much of a supervisor’'s time being
gpent in coordinating and controlling a subordinate’'s work,
it wag natural that interest developed in defining what an
appropriate supervisory/employee ratio should be. Due to
the many types of organizations and influencing factors, the
best generality for an ideal ratio that could be determined
wags a range of from three to eleven employees per one
supervigor (1:108).

The first significant mathematical model was developed
in 1933 by V. A. Graicunas to display the increasing
complexity of a manager’'s job each time a new subordinate
wag added. Each additional increment in the span of
gsupervision created many additional combinations of
relationships among subordinates for a manager to deal with.
The number of relationships grew exponentially with each
addition and was computed using the equation

r = n(27"* + n - 1)

13
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where

n number of persons supervised

number of relationships (2:47).

r

The results of this equation are depicted below in Table I.

TABLE I

Relationghips of Posgsible Significance to a Manager

Number of Subordinates Number of Relationships
1 1
2 6
3 18
4 44
5 100
10 5210
12 24708
18 2359602
(1:109)

This model demonstrated the impact of each additional
subordinate, and also illustrated that a manager's job
became more complex as the span of supervision increased.
Graicunas further inferred that if wider spans were to be
uged, other conditions must be favorable to the manager’'s
job. Factors that affected the width of supervisgory sgpans

were listed as:

1. Competence of supervigor and subordinates.
2. Degree of interaction between the units supervised.
14




>
k 3. Amount of non-coordination work assigned to the

A manager.
p ) 4. Similarity of activities gupervised.
A 5. Stability and predictability of the unit.
ﬁb 6. Extent to which standardization is possible.
) 7. Degree of physical separation between subordinate
N units (1:100-110).
0
Graicunas's work formed the foundation for much of
 2‘ traditional theory, which advocated narrow (3 to 6) spans of
E supervisgsion, and a tall or pyramidal organization structure.
Traditional theory came under increasing attack in the

ey

': 1950's. Critics felt that larger supervisory/employee
,a ratios and flat organization structures offered simplified
; communicationas by eliminating excess layers of sgupervision.
V;E Researchers finally recognized that generalizations could

:E not be made about organizations and spans of supervision.

- Also, time and frequency of contacts came to be generally

SE recognized as the most important factors in deterrining

ii “optimum® supervisory/employee ratios (2:79-88).

W

: I.. 1958 the Fordham model was introduced in an attempt
)

ﬁ to bring objective criteria into making a decision on span

. of supervision. The objective of the model was to select

) the span of supervision that maximized the efficiency of the
- organization. Both “productive’ and "nonproductive” times

0 spent in superviscry contacts were the main factors used in
B determining organizational efficiency. Productive time was
-
L: the time gpent on activities directly related to the primary
25 responsibility of the gsupervisor, while nonproductive time
..‘ was the time gpent on activities that were indirectly

.

; related to his primary responsibilities. The model also

5; s
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relied on the simplifying assumption that span of
supervision remained constant throughout the organization --
that is, each supervisor had the same number of
subordinates. This assumption made the model too simple to
be of practical value, as there were usually significant
differences in managerial talent among supervisors and
variations in the social climate between organizations.

This model also proved to be too deterministic for practical
application because it assumed certainty (a constant span of
gsupervigsion throughout the organization). Despite these
problems, the Fordham model demonstrated the importance of
contact time in span of gupervision problems, and used
objective criteria for decision making (2:88-93).

The next major development in determining ‘“optimum’
gupervigory/employee ratios was the introduction of the
Lockheed model in 1962. While not perfect, this model was
less abstract than the Fordham model and introduced more
objectivity into the formulation of proper supervisgory/
employee ratios. It employed variables considered to be
most significant for Lockheed, along with judgments
concerning the relative importance of each. The designers
of the model concluded that there were seven key variables
in determining supervisory/employee ratios and then
attempted to assgign weights tc these variables. The more
critical a variable was, the more heavily it was weighted.

These weights were determined at Lockheed through common

16
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gsense, experience, and experimentation. The variables and

possible weights are illustrated in Table II.

TABLE 11

Lockheed Model Criteria for Assigning Weightasa
to Supervision Variables

Span Variables Degree of Supervisory Burden

Similarity of

Functions:
Identical Essentially Similar Inherently Fundamentally
Alike Different Distinct
1 2 3 4 S
Geographic
Contiguity:
All All in One Separate Separate Dispersed
Together Building Buildings Locations Areas
1 2 3 4 5
Complexity of
Function:
Simple Routine Some Complexity Highly
Repetitive Complexity Varied Complex
2 4 6 8 10
Direction and
Control:
Minimum Limited Moderate Frequent Constant
Super. Super. Super. Super. Super.
3 8 9 12 15
Coordination:
Minimum Limited Moderate Frequent Extensive
Contacts Contacts Contacts Contacts Contacts
2 4 6 8 10
Planning:
Minimum Limited Moderate Considerable Extengive
Scope Scope Scope Effort Effort
2 4 8 8 10
(2:94)
17
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These weights were then totaled and related to a suggested
standard span through a supervisory index as shown in Table

ITII (2:89-102).

TABLE III

Lockheed Model Middle-Management Index
and Suggested Supervisory Span

Supervigory Index Suggested Standard Span

(Number of Employees Per Supervisor)

40-42 . . . . . . . . L L ... ..
37-39 . . . . . . . 0.0 L0 e ..
34-36 . . . . . . . . . . .

31-33 . . . . . .. 0.0 ..
28-30 . . . . . . 0.0 L.
25-27 . . . . . 0L 0 0. ..

22-24 . . . . . . . L L ... ..

(2:95)

The next development in modeling was the application of
queuing theory and the development of the waiting line model
in 1963. In the waiting line model, supervisors were
congsidered as service stations and their subordinates as
units demanding service (i.e., the supervisor’'s time). The
object of this model was to determine the number of

subordinates that would minimize the combined costs of

18
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N
|
Ly
ﬂ: gsupervision and idle subordinates. Total hourly costs per
subordinate were expressed as
1
N TCe = cs(l - E) + ce(M/N)
5
;: wherae
».'
) T = average supervisory contact time per subordinate
=¥,
N Ce = average cost per supervisory contact
~
o Cce = cost per subordinate hour
W
E = percentage of subordinates working
L
~ ce = cost per hour of supervisgion
: M = number of supervisors (service stations)
»
§ N = number of subordinates (units demanding service)
"
X The percentage of subordinates working (E) was further
-
-~ expressed as
- E = F(1 - X)
o
o where
Cad
'E F = asystem efficiency factor
X = service factor
,2 The system efficiency factor (F) was taken from the Finite
- Queuing Tables, included as an Appendix to Formal
15
) Organization (A Systems Approach) by Carzo and Yanouzas, and
Cal
: gservice factors were calculated using the expression
>
» X =T/ (T + U)
1 where
J T = average supervisory contact time per subordinate
-
j U = average working time of subordinates
S
b This approach was consgstrained by the unity of command
,5 principle that everyone in the organization has only one
o
3 19
A
N
- Ca e T

o

. L I')'-'q e T e e T '1. e A e L Tw T - e -~ - g e e N e A '\.’- .’».‘\ T '\.\- R TR N \h‘-'\'\-‘n “u
\a ’ ( \ -rw- A LR . Tl .-,.,-__(_~,-,..-.’.f,_.-_ LN ._-l'_.c", L .(__._‘_f,_.'_ Y ‘\J' J‘ & v\ ‘_,\- ,\ l$.f . &

“~

5



e e

bosgs. It has since been proven that a design which allowed
subordinates to report to any of a group of supervisors
required fewer total supervisors. The model can be modified
to accommodate this multiple-reporting arrangement, which

is similar to the increasingly popular practice of matrixing
organizationg, in both the public and private sector (2:405-
426) .

Regearch on tall (many levels of management and narrow
spans of supervisgion) versusg flat (few management levels and
broad spans of supervision) organization structures was
renewed by Edwin E. Ghiselli and Jacob P. Siegel in 1972.
They developed an instrument to measure leadership styles
and managerial success in tall and flat organization
gstructures. A great variation was found in leadership
gstyles between tall and flat organizations, duc to
differences in span of supervision and communications
patterns. However, no significant statistical differences
in managerial guccess were found for managers in either tall
or flat organizations. This finding indicated that no one
type of organization structure is best for all conditions
(8:617-624) .

In 1975, Michael Keren and David Levhari presented a
complex model of a pure hierarchy which attempted to look at
an organization as an integrated whole and computed the
‘optimum® span of supervision for each level of the
hierarchy. The model was composed of productive units which
were completely independent and assumed that no member had

20
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communications through non-hierarchical channels with the
outgide world. 1Its aim was to minimize coatas (the sum of
wage costg plus costs caused by delays in decision making)
through minimization of total planning time. The general
results from the model agreed with several exigting
empirical studies in that the “optimum® span of sSupervision
wasg often found to be independent of the size of the
organization, and that span of supervision should increase
as one went from the top of the hierarchy towards the
bottom. Median span of supervisgion increased as the size of
the organization increased, but there was no support for
uniform spans at all organizational levels. Based on their
findings, the authors offered the following propositions:
1. The optimum span of supervision was an increasing
function of wages and fixed time costs, while
changes in span of supervision from one level to
the next were an increasing function of wage costs.
2. The optimum number of workers at any level was an
increasing function of wage costs and the planning
time element, while the total number of employees
in an organization was a decreasging function of

both.

3. As wage costs and the fixed planning element
increased, the height of the hierarchy decreased.

4. As wage cogts and the fixed planning element
increagsed, total planning time rose.

5. The optimum span of supervision was a decreasing
function of the number of units (N), when time
costs were increaging; and independent of N, when
time costa were constant. In other words, as the
number of plants increased, gpan of supervision was
unaffected as long as time costs remained stable.
If time cogts did rigse, then spans became smaller
ag the number of plants increased [10:1167-11681].

21
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Finally, Keren and Levhari believed military
organizationg were an exception to the above, in that
eliminating time delays should be the primary consideration.
Span of supervision should be held constant, as cost
congiderations are secondary, especially in times of war
(10:1162-1172) .

Another model for predicting supervisory/employee
ratios by specific levels was introduced by Robert D. Dewar
and Donald P. Simet in 1981. The model considered such
factors as the effects of size, routineness of work, and the
number of different work specializations within a unit, to
predict “optimum®™ ratios at the chief executive, department
head, and the first line levels. The data used was
collected in 1971 and was drawn primarily from public and
private social service organizations (schools, hospitals,
aetc.). Results obtained from the model indicated the single
most important factor affecting the gsize of supervisory/
employee ratios was the amount of personnel or job
specialization present in the individual organizational
units. The number of specialties supervised was found to
decrease ratios at lower and middle levels, while increasing
them at the upper levels. Routineneas of work supervised
and the relative size of the organization were found to have
little effect at any level. These autlors recognized the
limited nature of the model and noted influences from other

sourcedg sguch as tradition, unions, federal regulations, and
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individual supervisory ability, which they were not able to
include (7:5-24).

With Japanese manufacturing techniques receiving world
wide recognition for both high productivity and high
quality, Robert M. Marsh and Hiroshi Mannari published a
1981 study on the effects of size and technology on
organizational structure in Japanese factories. In
examining supervisory/employee ratios at the first line or
foreman’'s level, they found that as the size of an
organization increased, a foreman was able to supervise
increased numbers of subordinates, mainly due to the
introduction of work specialization. However, as increased
technology and automation were applied, the number of
subordinates required lessened and supervisory/employee
ratios decreased. Even with smaller ratios, the cost of
supervision remained about the gsame due to increased
efficiency. At the chief executive level, increased
technology also had a positive effect, but in the opposite
direction. A larger number of subordinates reported
directly to the chief executive in firms with automated
technology than in firms with less advanced technology. The
increasingly complex, interdependent nature of the
production procesa made it necesgary for the chief executive
to check directly with a wider range of personnel. The
authors concluded that in Japanese factories, the number of
subordinates under control of the foreman wasg influenced
equally (though in opposite directiong) by size and

23




while the number under the chief executive's

technology,

supervision was much more a result of technology than gsize

(11:47-50) .

Later in 1981, an article appeared in Business Week

which highlighted increasing interest by private sector

organizations in controlling overhead costs by reducing the

numbers of supervisors and supervisory levels. Excegsive

overhead costs were cited ags the main reason for American

companies’ logsing their competitive edge. During previous

slow periods, management had often cut operations across the

board to economize. The results were that most of the

corporate staff was left intact, the ratio of managers to

workers rose, and the organization became even more

gluggish. In offering guidelines for reducing bloated

corporate staffs, it was emphasized that a meat axe approach

should not be used. Each department and division should be

forced to pinpoint where cuts could be made in operations

and then decide whom to retain and whom to fire. An

additional guideline was that there should be no more than

one sgsalaried staff position for every three hourly

production workers (13:69-73+).

Also in 1981, SMC Hendrick, Inc. offered a technique to
combat “executive fat® through a method known as
organizational analysis by .omputer. The data for the
analysgsis was collected on questionnaireg filled out by
company managerg and used by Hendrick to generate a "“house
like" organization chart. Each unit of the company was

24
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2 displayed as a room within the "house® and contained
'l
information on lines of supervision, number of employees,
1: salaries, and percent of time used in managing staff.
‘o]
; The model also compared actual versus ideal ratios for
Yt
supervisgsors and employees, compared time spent in
-
i gsupervisgion, and indicated whether a manager was underworked
.{ or overworked. In addition to helping pinpoint areas of
.
“executive fat,® the Hendrick “house plot® also served as a
” valuable tool for planning a company’'s future growth (14:34-
P
X 83+).
~l
i In 1984, an article by Michlitsch and Gipson appeared
: in Supervisory Management that seemed to signal a return to
P more general guidelines based primarily on local conditions.
- The manager’'s capacity to supervise was cited as the single
most important factor in managing span of supervision and it
- was believed that most management problems had their roots
-
in both under utilized and over utilized managerial
»
ot
~ capacity. The main factors which influenced supervisory/
~
Q employee ratios were identified as:
] 1. Competence of the supervisor.
e 2. Other duties of a supervisor.
o 3. Supervisory asgistants.
. 4. Competence of gubordinates.
0 5. Rate of change.
N 6. Geographical dispersion.
; 7. Similarity of activities supervised.
- 8. Task complexity.
: The following factors were identified as additional modern
L's
j gtraing on supervisgsory capacity:

Iy
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1. Meetings and committees.

2. External community affairs.

3 Recordkeeping due to governmental regulations.

In concluding, Michlitsch and Gipson advocated an analytical
approach as the key to solution of supervisory/employee
ratio problems (12:13-18).

Finally, as noted earlier, the recent introduction of
matrix organization structures has further complicated the
task of determining “optimum” supervisory/employee ratios.
Basically, the matrix superimposed both functional and
program/project departments at the same organizational
level. This created two chains of command, one to the
functional manager, and the other to the program/project
chief. The objective of the matrix structure was to
encourage technical specialization, while at the same time
emphasizing an overall goal. Matrix structures were most
often used in aerospace and other high-technology
organizations. However, in establishing two linea of
authority, the basic “unity of command® principle was
violated, and coordination and control problems were
created. Workers sometimes receive conflicting orders from
their two supervisors, and it is8 sometimes difficult to
trace specific problems to their sources (1:106-107). Also,
previously formulated methods and techniques for determining
"optimum® supervisory/employee ratios do not fit the matrix
structure. If the matrix continues to gain in popularity,

exigting techniques for determining optimum supervisory/

26




employee ratiog will have to be modified or new ones
developed.

In examining the numerous past attempts to formulate a
technique or model for determining “optimum® supervisory/
employee ratiog in all different types of organization
gstructures, it was obvious that no one method had meet with
great success. The model builders were frustrated by their
inability to construct a model capable of including all the
internal and external variables. As a result, both the
public and private sector lost interest in further research,
and professionals in the field were content to fall back on
the old, more general principles as guidelines for
controlling supervisory/employee ratios.

In the private sector, this loas of interest was partly
due to, and justified by, a return to the reliance on the
"bottom line” to insure the economic regulation of these
ratios (6:VII-4). However, allocating resources in the DOD
and other public organizations on the basis of the “bottom
line® or as a meang to survive was not appropriate. As a
result, controlling expenses or costs took on a more
important meaning (6:VII-§).

The primary method used by DOD to promote the
economical use of personnel resources was through the
implementation of a vigorous posgition management program.
Poaition management was the process by which supervisory
personnel were able to identify and prevent the wasteful use

of regources such as poor organization structure, out-moded
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work methods, ineffective job design and the misus of
personnel. The responsibility for maintenance of a gound
position management program wag given to all managers who
supervised people. A key technique used in position
management was keeping the number of supervisgory posgitions
to the minimum consistent with sound principles (9:8-9).
The importance of this technique made finding a tool for
determining “optimum® supervisory/employee ratios even more
valuable. There were many useful guidelines available, but
their generalneas left them open to manipulation and
misapplication by individuals, as suited their personal
interestg. Although DOD had slightly fewer management
levels and larger first line apans of gupervision than
private sector corporations, any tools that could be

developed would further aid in reducing costs.

28
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IV. DLA Field Data Findings and Analysis

Introduction

Thig chapter presents the results of the data
collection and analysis methodologies for Investigative
Questions 3, 4, 5, and 6, as outlined in Chapter II. The
regearch results are displayed for these questions and the
chapter concludes with a summary of the findings.
Conclusions and recommendations based on these findings are

presented in Chapter V.

Investigative Questions 3 and 4

If existing techniques or models for determining
optimum supervisory/employee ratios are non-governmental,
can they be applied to or modified for use within the
various types of organizations/professions of DLA?

What are the features of DLA’s organizations/
professions that must be considered in evaluating goodness-
of-fit (applicability) of existing models or techniques?

Answering Investigative Questions 3 and 4 required
accomplishment of two steps. The first step was carried-out
in the literature review reported in Chapter III. The
review identified four models or techniques for determining
“optimum” supervisory/employee ratios that might be
potentially useful to DLA:

1. The Lockheed model, which attempts to introduce
more objectivity i.-to the formulation of proper supervisory/
employee ratios. Variables affecting gpan of supervisgion

are assigned weighta, totaled, and related to a suggested

‘optimum® span through a gupervisory index.
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2. The waiting line model, which applies queuing

P o' Tl v

theory to determine the number of subordinates that would
' minimize the combined costs of supervisgion and idle
gubordinates.

3. The Keren/Levhari model, which looks at an
organization as an integrated whole and computes the
“optimum”® spans of supervision for each level of a pure
hierarchy.

4. The Dewar/Simet model, which predicts supervisory/

employee ratios for specific levels (chief executive,

S

d department head and first line supervisor) within an
organization.

The second research step involved application of the
decision rules, developed in Chapter II, to the four models
or techniques described above. These decision rules were
applied to and given equal weight in evaluating the
goodness~of-fit or adaptability of the identified model= or
2 techniques to DLA organizations. To be selected for further
evaluation, a model or technique had to satisfy the
requirements of all four decision rules. The decision rules
and the results of applying them are as follows:

Decigion Rule 1.

Any ingtrument selected must have been developed
for use with or be adaptable to a nonprofit organizational
environment.

While none of the models or techniques was

designed specifically for use with nonprofit or governmental
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s organizations, all four appear to varying degrees to have

the flexibility to be adapted.

The Dewar/Simet model came the closest to
satisfying Decigsion Rule 1. At the time it was created, the
model was tested using data drawn primarily from nonprofit
public and private social service organizations (schools,
hospitals, etc.), and this model considers a wide range of
variables, which makes it flexible enough to apply to
governmental organizations.

The Keren/Levhari model was also found to be
highly suited for use with nonprofit organizations. It
consdidera the widest range of variables and also models the
organization as a pure hierarchy in which no member has any
communications through non-hierarchical channels or with the
outgside world. This ig a very valid assumption for
, pergonnel working in the typical chain of command structure

useq in non-matrixed governmental organizations.

Both the Lockheed and waiting line models also
congider a wide range of key variables, a fact which allows
them the flexibility to accurately reflect the local
conditions that were related to governmental organizations.

Decision Rule 2.

In calculating optimum supervisory/employee
ratiog, the instrument must be directed towards cost
minimization (versus profit maximi~ation) or must allow the
uger to focus on achieving cost reductions.

As noted in the literature review, without a

profit motive to keep costs in check, governmental
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organizations are forced to concentrate on minimizing their
operating cogsts. Thig fact makes cost minimization the key
to determining “optimum®™ supervisory/employee ratios in
nonprofit organizations. Of the four models or techniques
examined, only the waiting line model was specifically
designed to relate minimized operating costs to “optimum’
supervigsory/employee ratios.

Neither the Lockheed nor Dewar/Simet models
congider cost variables in any form when “optimum’
supervisory/employee ratios are formulated. However, by
formulating “optimum® ratiog at different organizational
levels and by introducing objectivity into the procega, both
models enable supervisors to focus on formulation of cost
efficient organizations.

The Keren/Levhari model considers hourly labor
costs as one of the variables in computing “optimum”
supervisory/employee ratios, and minimization of profits
lost, not cost minimization, ig the objective of the model.
As maximization of profits usually results in cost
minimization, thia model is also considered to have
gsatisfied the second decision rule.

The waiting line model is the only model to have
specifically linked minimum operating cost with the
‘optimum® sgupervisory/emp’oyee ratio. Hourly idle costgs and
supervisgory costs per subordinate are also considered as
variables in the model. Thigs model most closely satisfies

the intent of the gecond decigion rule.
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Decigion Rule 3.

Since organizations within DLA vary widely in the
type of work supervised (professional, technical,
administrative and clerical), the instrument must be
adaptable to these different conditions. If not, it must be
identifiable to a specific type of organization.

While none of these models or techniques was
identifiable to a specific organization type nor designed to
be adaptable to the varying work coﬁditiona within DLA, all
consider a wide range of variables in formulating ‘“optimum’
supervisory/employee ratios. This crosa-section of data
provides them with sufficient coverage of working conditions
to allow formulation of realistic supervisgsory/employee
ratios for varying organization types.

The Lockheed model was developed to provide
general guidelines for middle managers to assigt in setting
spang of supervigion and is not intended to provide a
completely objective method. As such, it appears most
appropriate for use with staffing pattern organizations
(staff offices) which do not operate under measurable work
standards.

The waiting line model was designed with a
production environment in mind, where close gupervision and
frequent gupervisory contact with subordinates is required.
As such, thig model is more suited for use in line type
organizations which work under measured work gtandards.

Prediction of “optimum® supervisory/employee
ratios at specific levels within an organization is a main

feature of the Dewar/Simet model. This feature provides
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:J some flexibility for adaption to nonprofit organizations,

e and the model appears to be suitable for application to
either production or staffing pattern type work conditions.
) The Keren/Levhari model is alsao accepted under
this decision rule, as its representation of an organization
) as a pure hierarchy accurately reflects the chain of command
structures prevalent in governmental organizations.

Decisgion Rule 4.

To be selected for further evaluation in this
study, the instrument must be both easily understandable by
DLA position management or supervisgory personnel and
suitable for immediate application without complex computer
simulation modeling.

oL e K

. This decisgion rule was considered important
because no matter how accurate or precigse the end product of
a model or technique might have been, it would not have

b received wide acceptance by field personnel unless it was

o understandable and implementable.

Both the Dewar/Simet and the Keren/Levhari models
are extremely complex. They were judged too complicated to
receive widespread acceptance by field personnel, and would
require extensive computer programming or simulation
modeling knowledge to implement. Because of thig fact,
neither meet the requirements under this decisgion rule.

On the other hand, both the Lockheed and waiting
line models are of moderate to low complexity, and the
. principles behind each are clearly understandable. Also,
each of these models ig easily set-up on readily available
personal computer (PC) sgpreadsheet software. As a result,
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both have the potential for the widespread acceptance and
easy implementation by field personnel required under this
decision rule.

Summary. The results obtained when the above decision

rules were applied have been summarized in Table 1IV.

TABLE 1V

Application of Criterion/Decision Rules

Model/Technique Criterion/Decigion Rules
1 2 3 4
Lockheed Yes Yes Yes Yes
Waiting Line Yes Yes Yes Yes
Keren/Levhari Yes Yes Yes No
Dewar/Simet Yes Yes Yes No

With each decigion rule given equal weight, only the waiting
line and Lockheed models were judged to be acceptable under
all four decigion rules since both the Keren/Levhari and
Dewar/Simet models were rejected under the fourth decision
rule. Based on the preceding, both the waiting line and
Lockheed models were selected for further evaluation under
the next investigative question. While the Xeren/Levhari
and Dewar/Simet models were eliminated from further
evaluation in the study, this action does not imply that
these models do not merit further attention or that they
might not be useful to DLA. Recommendations on further

research on the models are made in the concluding chapter.
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Investigative Question 5

How do existing supervisory/employee ratios within DLA
compare with the "optimum® ratios obtained from applying the
models or techniques?

As previously noted, DOD/DLA guidance provided to the
Primary Level Field Activities (PLFAs) on formulation of
‘optimum® supervisory/employee ratios is general in nature.
It concentrates on setting minimum limits at the first-line
organizational level, but contains no methods or techniques
for determining what the “optimum®™ ratios should be within

those limits. The principal source of guidance from HQ DLA

is contained in DLAM 5810.1, Organization of DLA Field

Activities. The following regulatory principles related to
supervisory/employee ratios are to be considered in
organizational Jdesign:

1. To the maximum extent practicable, Heads of DLA
PLFA8 will assure that organizational elementg below
directorate level will not be maintained or established if
there are less than eight professional/technical positions
aggigned (i.e. supervisory/employee ratios could not be less
than 1:8 for firgst-line elements, excluding clerical
positions) .

2. Work originating in a subordinate level will not
pags through intermediate levels not authorized to approve,
digapprove, or otherwise contribute to the work done (aimed
at eliminating supervisory layering or unnecessary
gupervisgory positions).

3. The number of organizational elements will be held
to a minimum and elements performing related functions will
be consgsolidated into manageable segments of effort.

4. Authority will be delegated to the lowest
practicable organizational level to afford timely decision-
making within the scope of assigned responsibility (4:I-2).

The instrument used to achieve adherence to these

principles was DLAR 5820.1, Pogition Management Program.
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This regulation charges the PLFAs with establishing an
effective Position Management Program (PMP), which employs

b the DLAM 5810.1 organizational design principles listed

‘: above. In addition, each organizational element is to be

e evaluated at least once every three years for effectiveness

o (5:1-2) .

3 Computation of Actual PLFA Ratios. The first step in
angwering Investigative Question 5 was to compute actual

f first-line supervisory/employee ratios from data collected

va at four DLA Supply Centers. This calculation also allowed a

;‘ comparison of actual PLFA ratios with the DLA guidance (1:8)

;E to help determine whether a problem existed.

E The Centers selected for use were Defense Construction

5

- Supply Center (DCSC) in Columbus, Ohio; Defense Electronics

g Supply Center (DESC) in Dayton, Ohio; Defense General Supply

2 Center (DGSC) in Richmond, Virginia; and Defense Industrial

E Supply Center (DISC) in Philadelphia, Pennsylvania. These

& Centers were selected for similarities in their size,

'ﬁ misgsion and basic organizational structure. Data on numbers

< of employees versus supervigors is routinely collected from

f various organizational elements by the Organization and

Vi Pogition Management Branch (LPO) at each Center. That data

o

; was used for thig study.

;3 The supervisory/employee ratios for al'l first-line

% organizational elements at DCSC, DESC and DGSC (data was not

y available at this level of detail from DISC) were computed,

‘4 and the resgsults are displayed in Table V. Supervisory/
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employee ratio has been broken-out into seven geparate
categories centered around the DLA guidance of not fewer
than eight professional/technical employees per each
supervigor in first-line organizationg. The columns under
each Center indicate the number of first-line elements which

fit into each ratio category at each Center.

TABLE V

Actual First-Line Supervisory/Employee Ratios
at DLA Supply Centers

Supervisory/
Employee Ratio Number of Organizational Elements (%)
DCSC DESC DGSC Totals
Below 1:6 16 (9%) 42 (25%) 31 (20%) 89 (18%)
1:6 9 (5%) 11 (7%) 13 (9%) 33 (1%
1:7 12 (7%) 10 (6%) 13 (9%2) 35 (7%)
I_z_a 13 (8%) 13 (8%) 20 (13%) 46 (9%) ?
.;;;. 35 (20%) 10 (6%) 10 (7%) 55 (11%)
1:10 17 (10%) 10 (62) 13 (9%) 40 (8%)
Above 1:10 71 (41%) 72 (42%) 51 (33%) 194 (40%)
Totals 173 168 151 402

The table illustrates that 335 or 68% of all first-
line organizations at the three Supply Centers have
supervigsory/employee ratios of 1:8 or greater than 1:8.
These organizations all meet or exceed the minimum ratio
specified by DLA. 1t algo shows that a majority of the
supervigory/employee ratios observed at the three Centers
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concentrated within two of the seven ratio categories.
Ratios in the lowest category (below 1:6) were recorded for

' 80 (18%X) of the first-line organizations studied. The

highest category (above 1:10) accounted for 194 (40%) of the

ratios observed in organizations. Additionally., of the 492

total ratios taken from first-line elements, DCSC had 173 or

35%, DESC had 168 or 34%, and DGSC had 151 or 31X%.

To help further compare actual Supply Center

E gupervisory/employee ratios with the DLA guidance, data from
all four Centers (DCSC, DESC, DGSC, aﬁd DISC) was used to
compute the overall ratios for each Center, along with
ratios for three mission directorates (Contracting and
Production, Supply Operations, and Technical Operationsg) and
threae gtaff offices (Comptroller, Policy and Plans, and
Telecommunications and Information Systems). Per DLA
guidance, clerical positions, which accounted for about 12%
of the Centers’ total positions, were not counted in
determining these ratios. The results of the computations
are displayed in Table VI.

Evaluation of the overall ratios revealed that the
average Center supervisory/employee ratios were only
8lightly below the DLA guideline of no fewer than eight
profeagsional/technical positions per each supervisor. When
the average Center-wide ratios from each of the four Centers
were combined, an overall average ratio of 1:7.37 was
obtained. Examination of the data (displayed in Table VI)

also confirmed that there was a noticeable variance in
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[ ratios between the different types (i.e. line versus staff)

of Directorate/Staff Offices within each Center. Ratios

ranged from a high of 1:9.76 in the Directorate of Technical

Operations (S) to a low of 1:3.08 in the Office of Policy

B and Plans (L).
~
i TABLE VI
E; Actual Supervisory/Employee Ratios at DLA Supply Centers
p Directorate/Staff
¢ Office Supply Center Ratio (l:-)
j (D/S0O) DCSC DESC DGSC DISC
e il
(]
= Comptroller (C) 5.93 5.78 7.04 4.28
; Contracting &
~. Production (P) 8.15 8.87 9.42 7.84
Policy & Plans (L) 5.04 3.78 3.92 3.08
o Supply Operations (0) 6.81 7.99 6.56 8.76
) Technical Operations (S) 9.76 9.46 8.25 6.05
Telecommunications &
Information Systems (Z) 5.28 5.67 6.30 4.43
Attt T T R
S et e el
:: Total Non-Supervisory
. GS Positions 2298 2218 1851 1839
‘
Total Supervisory
. GS/GM Posgitions 293 288 254 278
5 Center Average
N Ratio (1:-) 7.84 T.70 T.29 6.62
e
" Computation of Optimum PLFA Ratios. The second step in
" angwering Investigative Question 5 wags to apply the Lockheed
E and waiting line models to DCSC, DESC, and DGSC, as
" 40
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illustra£ed in Appendices C and D. Ratios determined to be
‘optimum® by the models for PLFA first-line organizations
were then compared to the actual ratios existing in thosge
organizations. Since these two models were designed for
application to individual first-line organizations, gix such
organizational elements (Operations Resource Management
Branch [CBO], Office of Counsel [G], Organization and
Position Management Branch [LPO], Inventory Management
Section B [OMAB], Intensive Management Section B [OSEJ], and
Logisticas Materiel Management Branch [2SL]) were selected
for comparison at each of the three Centers. Thisg cross-
gsection of first-line organizational types was selected to
provide a representative sample, including varied functional
and workload rasponsibiligies, for use with the models. As
both models require a degree of subjective input, organ-
izations selected had to satisfy one of the following:

1. They were organizations to which the author of this
study had been aggigned as a worker at some time in his
career with DLA.

2. In his current assignment to the Organization and
Pogsition Management Branch (LPQ), the author must have had
regpongibility for providing position management services
(organization design, position structuring, workload
measurement, etc.) to the organization.

These conditions insured sufficient knowledge of the
organizations’ migsgion, structure, and workload to make
informed decisions on the subjective inputs to the models.
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The results of this comparison have been summarized in
Table VII. The table reveals that, at the three Supply

Centers, 12 (87%) of the organizational elements reviewed
had actual ratios at or above the DLA guidance of 1:8. Ttis
finding ig congistent with the Center-wide findings
displayed in both Tables V and VI. Consequently, the
finding helps to confirm the representativeness of the

organizations selected for use in this portion of the study.

TABLE VII

Actual Versus Optimal Number of Employees Per
Each Supervisor in Selected Organizations

Organizational
Elements DESC DGSC Lockheed Waiting Line

Operations
Besource Mgt.
Branch (CBO)

Office of
Counsgel (G)

Organization
& Position Mgt.
Branch (LPO)

Inventory Mgt.
Section B
(OMAB)

Intengsive Mgt.
Section B
(OSEJ)

Logistics Mat.
Mgt. Branch
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Based on the author’s past experiences working in or
for these organizations, ratios below the DLA guidance
usually result from attempts by the organizations to
maintain their traditional organizational structures in the
face of manpower reductions. Another likely contributor to
low ratios was reclassification of critical job skill
positions from nonsupervisory to supervisory, in order to
retain grade levels and job expertise.

Examination of the “optimum® ratios produced by the two
models shows that the waiting line model produced generally
higher ratios than the Lockheed model. However, the ratios
produced by both models were close to the DLA guidance of
1:8, and no major variations or inconsistencies were
displayed between the two models. The Lockheed model tended
to produce “optimum”® ratios below those actually existing at
DLA, while the waiting line model produced ratios which

closely reflected the current actual ratios.

Investigative Question 6

If the current and the theoretical ratios are
different, how do first-line supervisory personnel in DLA
react to this difference and to the models or techniques?

To answer the final Investigative Question, a survey
questionnaire (Appendix E) was administered to supervisory
personnel at three of the Supply Centers (DCSC, DESC, and
DGSC). First-line supervisors of the organizations selected

for ugse in Table VII were given a written survey to ubtain

their opinions on the appropriateness of both the actual and
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‘i ‘optimum® ratios to their organizations. The supervisors
= waere requested to rank order their preferences among the
:: actual and model-generated ratios for their organizations
~

:? and to indicate what they believed to be the “ideal” ratio.
=

xS The results of this survey are summarized in Table VIII.

i The sgurvey questionnaire also requested the supervisors to
:; provide comments on their preference rankings and general
o

L observations, based on their years of experience, relating
a to formulation of “optimum® supervisory/employee ratios.

3 Between the three possible choices, responding

f supervisors identified the supervisory/employee ratio

f‘ exigting in their organization as either first or second
.f preference (68-Preference %1, 6-Preference #2) in all cases.
:: When the existing ratio was given second preference, first
.ﬁ preference was given to an “optimum® ratio that was higher
-3 than the actual in all but one instance. Excerpts of

o

s comments provided by supervisors who selected the existing
:% ratio as their first preference are presented below.

1. (DGSC-2SL) One supervisor per s8ix employees

» provides more time to evaluate performanceg, plan training,
make workload adjustments, and perform other supervigory

%, functions requiring knowledge of individual employees'’

. capabilities.

: 2. (DESC-CBO) Due to the multiplicity, diversity, and

- complexity of functions performed by this organization, a
ratio greater than 1:8 would be untenable ... conversely, a

. ratio below 1:6 would induce an unnecessary degree of micro-

" management.

ﬁ: 3. (DGSC-CBO) 1:16 provides direct control for a wider

. range of functions, offers maximum flexibility for cross-

training, and incorporates a wider cross-gection of employee
viewpoints. However, a supervisor must be careful not to be
overloaded or overlook employees with a group thig large.

-y
-

Y,
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TABLE VIII

First-Line Supervisors' Preference Rankings#
for Supervisory/Employee Ratios
Organizational H
Elements Actual Lockheed Waiting Line ¢+ Ratio

Resource Mgt.
Branch (CBO)
DCSC =00 memmmmmmw mmmmmmm mm— oo S i
DESC (1) 1:8 (2) :
DGSC (1) 1:1

Operations :

Office of

Counsel (G)
DCSC (2)
DESC (2)
DGSC (1)

(3)
(1)
(3)

(1) 1
(3) 1:
2) 1

el )
[« IS O]
]
[« Je Mo ]

Organization

& Position Mgt.

Branch (LPO)
pcs¢C =000 memmmmm= mmmmmmmm mmmmm— e HEE
DESC (2) 1:5 (3) 1:4 (1)
DGSC (2) 1:1 1:4

Section B

(OMAB)
pecs¢ @020 ~-=m--== ——-c-—--=-  —ee--—--
DESC (1) 1:14 (2) 1:11 (3) 1:10
DGSC (2) 1:9 (3) 1:11 (1) 1:10

Inventory Mgt. '

Intensive Mgt.
Section B
(OSEJ)
pCSC 0 mmmemem—= mmmmmem mmmm = HEE Y
DESC = ~===-=--= mmmem—e mmmmm——— R e
DGSC (2) 1:7 (3)1:9 (1) 1:8

Mgt. Branch
(Z2SL)
pcsc 000000 ==mm=-=- mmmemmee —emm e
DESC (1) 1:5 (2)
DGSC (1) 1:6 (3)

Logistics Mat. :

8 (3) 1:12 |
:8 (2) 1:12 i 1:6

*Ranking order indicated by parentheses ( ).
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4. (DESC-ZSL) The existing ratio (1:5) is considered
best because of the complex and exacting nature of computer
programming. Also, first-line supervisors are “working’
supervisors, with regponsibility for technical as well as
adminigtrative supervisgory duties.

The Lockheed model received the least support from
gsuypervisgsors, being selected only once as first preference,
followed by three as second preference, and eight as third
preference. Commentas provided by the only supervisor
selecting, as first preference, a ratio produced by this
model are as follows.

(DESC-G) Supervision of legal personnel is time
consuming, from a technical standpoint, and entails careful
monitoring of the extensive training requirements. A ratio
of five or s8ix to one allows a supervisgsor time to counsel
staff on legal matters, provide on-the-job training, and
accomplish routine supervisory functions. Increasing the
ratio limits the supervisor’s role to office management at
the expense of legal functions.

Waiting line model ratios received five first pref-
erence selections, followed by three as second preference,
and four as third preference. Comments by supervisors
expresging a preference for this model's ratiog are

presented below.

1. (DCSC-G) Eight employees is not a difficult number
to supervige, and any ratio lower than 1:8 would result in
establishment of unnecessary supervisory posgitions.

Emphasis should be on sharpening the gsupervigor's skills and
on enguring that workers get the necessary technical/

professional training. We need production, not unnecessary
supervisors.

2. (DESC-LPO) A branch chief with a capable staff
could easily supervise eight or wmore professgsional/technical
employees. Also, a higher ratio could be aupported through
the use of work groups and team leaders. This would provide
employees with technical guidance from experienced
personnel, while freeing the branch chief for administrative
or high priority mission work.
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) 3. (DGSC-LPO) A 1:7 ratio is considered ideal because
: it provides time for the necessary face-to-face contact to
properly supervise analysts performing complex/diverse
center-wide functions. A higher ratio would not allow
enough control, while a lower ratio would resgult in over-
management of competent journeymen analysts.

— e 12 A

’ by

When the supervisors were asked to provide what they

beliaved to be the ‘“ideal” supervisory/employee ratio for

their organization, they degsignated a ratio that was the

Tt A

gsame asgs their first preference selection in nine of the

o

twelve responses. Also, in eight of twelve surveys, the

ratio identified as "ideal” was equal to or higher than the

LYY XA N

DLA minimum guidance of 1:8. The mean or average “ideal-”
2 ratio provided by the supervisgors was 1:8.5.

. The mean or average ranking score given by supervisgsors
to the actual existing ratios was 1.5, followed by a 1.9

i mean ranking for the waiting line model ratios, and a 2.6
' mean ranking for the Lockheed model ratios. In gsummarizing

- these results, two trends are apparent:

F2 207 2

1. Firgst-line supervisors demonstrated a clear bias in
favor of the existing ratiosg in their organizations. This
may be attributable to one or both of the following:

a. Supervisors are more comfortable with the

familiar or what has worked in the past. There ig always an

3T s A

element of dread (fear of the unknown) in changing the

T
AT

status quo.

a1t s

b. The existing ratios may well be the ‘“optimum®

.
[y

- for the supervisor's organizations. They have evolved other

- many years and are based on actual experience managing the
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Y organizations during periods of fluctuating budget, workload
v and worker skill levels.
’ 2. For the two models tested, firgt-line supervisors
indicated a clear preference in favor of the waiting line
model versus the Lockheed model, which received uniformly
low preference rankings.

In reviewing the information presented in this chapter,
it was found that all four of the identified models or
techniques were suitable for or adaptable to governmental

i organizations. However, when the decision rules developed

L.

for thisg study were applied to these models or techniques,
only two models qualified for further evaluation.

Application of these two models to selected representative

U A,

organizations within DLA resulted in “optimum®™ supervisgory/

employee ratios that were close to the DLA guidance of 1:8,
¥ with no major variations appearing between the two models or
N existing field ratios. Comparison of actual first-line
ratios at the Supply Centers to DLA’s 1:8 guidance showed a
wide variation in ratios acrosgs the Centers’ organizations,
with most at or above the guideline. Finally, a survey
administered to the first-line supervisory personnel of the
gselected organizations revealed a bias towards the existing
ratios and a preference for the waiting line model over the

, Lockheed model.
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V. Conclusions and Recommendations

Introduction

This chapter completes the research effort by

e s m e e

presenting conclusions and recommendations for Investigative

Questions 1 through 6, bagsed on the findings detailed in

; Chapters III and IV. Conclusions about each question are

j followed by recommendationsg for future actions, imple-

3 mentation of changes, or further research.

. Invegtigative Questions 1 and 2

‘ What (if any) simulation models for determining
‘optimum® supervisory/employee ratios exist?

" What other techniques (if any) exist for determining

N “optimum® supervisory/employee ratios?

t Conclusions. In reviewing the extensive amount of

E literature published over the past gixty years on “optimum-

: supervisory/employee ratios, the following four models or

J

techniques for determining such ratios were identified:

1. The Lockheed model, which attempted to introduce

A AL

more objectivity into the formulation of proper supervisory/
employee ratios. Variables affecting span of supervigion
were agsigned weights, totaled, and related to a suggested
“optimum” gpan through a supervisory index.

2. The waiting line model, which applied queuing
theory to determine the number of subordinates that would
minimize the combined costs of supervision and idle

subordinates.
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3. The Keren/Levhari model, which looked at an
organization as an integrated whole and computed the
“optimum® spansg of supervision for each level of a pure
hierarchy.

4. The Dewar/Simet model, which predicted supervisory/
employee ratios for specific levels (chief aexecutive,
department head and first line supervisor) within an
organization.

These four models or techniques range from
uncomplicated, eagsily implementable guidelines to complex
linear programming models which would require extensive
computer gimulation programming to implement. Each of the
models or techniques also incorporated a large, diverse
group of variables in computing “optimum® supervisory/
employee ratios.

While much research has been done on determining
“optimum”® supervisgsory/employee ratios, it appears that more
may be necessary to gsettle the quesgtion. Unfortunately, in
the private sector, interest in further research has passed
its peak, ag private industry has lost interest in using
"optimum® ratios as a method for controlling operating
cogts. Governmental or non-profit organizations remain the
prime candidates to benefit from further research and to
make use of the four existing models or techniques. Lacking
a profit motive to contain operating costs, governmental
organizations need alternative strategies or programs (i.e.,
Pogsition Management), including optimization of supervisory/
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employee ratios, to help minimize those costs. Another

related topic that has not been adequately explored igs the
growth of matrix organizations, which bave gained increasing
acceptance within regsearch and military organizations. The
impact of matrix structures on “optimum”® spans of
gupervisgion is not fully understood, and only the waiting
line model has an adaptability to such organizations.

Recommendations. Based on the preceding conclusions,

the following recommendationsg are made:

1. While remaining alert to research developments and
the introduction of new models or techniques for determining
“optimum® ratios, DLA should also concentrate on determining
the impact of implementing the four methods identified in
thig study. These models may provide DLA with a more
efficient and congistent means of calculating ratios=s. In
addition, these methods may be less labor intensgive than
current methods.

2. The suitability of adapting matrix type structures
to DLA organizations and missions should be explored.

3. If suitable, further research into the impact of
matrix organizations on “optimum® sgpans of supervision,
including modification of the waiting line model, may be

warranted.

Investigative Quegtions 3 and 4

If exigsting techniques or models for determining
optimum supervisory/employee ratios are non-governmental,
can they be applied to or modified for use within the
varioug typedg of organizations/professions of DLA?

51

- e A A Y - - b I < R & *oC M
R T T o s et T S S O
2 B

»
| .,"’,.','.‘ ,,T 2,

[ T I T 5

VPN

22

2]

«~

.
L)

LSl 2 R R M
o« .

.j'fff."



- ame

Y

L _l‘ s .& -.' n..

LA L

'aa

Pl

P 2R

What are the features of DLA's organizations/
professiong that must be considered in evaluating goodness-
of-fit (applicability) of existing models or techniques?

Conclusions. Although the Keren/Levhari and Dewar/

Simet models were both developed using data from non-profit
organizations, none of the four existing techniques or
models identified were specifically designed for use with
governmental organizations. To evaluate the goodness-of-fit
or adaptability of the four instruments to the organ-
izations/professions of DLA, it was first necessary to
identify the key DLA features which must be considered by

the instrument. Those key features were included in the

following set of decision rules:

1. Any instrument selected must have been developed
for use with or be adaptable to a nonprofit organizational
environment.

2. 1In calculating optimum sSupervisory/employee ratios,
the instrument must be directed towards cost minimization
(versus profit maximization) or must allow the user to focus
on achieving cost reductions.

J. Since organizations within DLA vary widely in the
type of work supervised (professional,

technical,

adminigtrative and clerical),

the instrument must be

adaptable to these different conditions. If not, it must be
identifiable to a specific type of organization.

4. To be selected for further evaluation in this
8tudy, the instrument must be both easily understandable by
DLA position management or supervisory personnel and
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suitable for immediate application without complex computer

gsimulation modeling.
I When these decision rules were applied to the four
W existing models or techniques, only the Lockheed model and

the waiting line model were judged acceptable for further

:: evaluation in this study. However, all four models appear
?A to possess the flexibility to be successfully adapted for
,; use with governmental organizations. The Keren/Levhari
;; model and the Dewar/Simet model were eliminated because of
TE their complexity, not their lack of adaptability. It was
E, felt that extensive computer simulation modeling would be

¢
'-3 necessary, and that it would be difficult for field

3 personnel to implement the models without further
': agsigtance.

EE Recommendations. Based on the above, the following
ij recommendations are made:
,; 1. The Lockheed model and the waiting line model
Ei should be field-tested by position management personnel and
'; first-line supervisors at DLA Supply Centers to project

) their possible impact on supervisory/employee ratios DLA-
,g wide.

g? 2. DLA should investigate the cost-effectivenegs of

: funding further research on the Keren/Levhari and Dewar/
L: Simet models. One possibility would be to program the
:: models on computer simulation software compatible for use

with office personal computers (PCg). If found to be cost-

e
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A effective, these models should also be field tested to
determine their impact on DLA-wide ratios.

N 3. Useful models or techniques gshould ultimately be

§ incorporated into a Specific Decision Support System (SDSS)

for use on office PCs by all DLA first-line organizations.

v Investigative Question 5
i How do exigting supervisory/employee ratios within DLA
‘* compare with the “optimum® ratios obtained from applying the

models or techniques?

*: Conclusions. When actual supervisory/employee ratios
ES were calculated for all first-line organizations at three
f. DLA Supply Centers, it was found that 68%Z of those

.

:3 organizations had ratios greater than or equal to the DLA
‘a minimum guidance of 1:8. Thia finding indicates that a

’

)

problem does not exist in meeting the DLA minimum guidance,

‘Ej as the Supply Centers are generally in compliance.
‘:' When the actual or mean overall supervisory/employee
"? ratio for four Supply Centers was calculated, a combined
‘a average ratio of 1:7.37 was obtained. Since this overall
2‘ ratio is very close to the DLA prescribed guidance, the

i

' evidence indicates that the Supply Centers are doing a good
i job of complying with the DLA minimum guidance. However,

i} when the overall ratios were calculated for 8ix repre-

F sentative Directorate/Staff Offices (D/SOs) at each of the
§ four Centersg, a noticeable va-iance in ratios among
j§ different types of D/SOs (i.e., line versus staff) was
:‘. apparent. Thisg difference indicates that the type of work
g or miggion/functions assigned to an organization may have a
“.‘.
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direct impact on the most approﬁriate ratio for that organ-
ization. It also suggests that variation above or below the
DLA guidance may even be normal and desireable for
individual elements, g0 long as the Center-wide average
ratio remains near 1:8. As a result, strict limitation of
all organizational elements to the 1:8 minimum could be
unnecesgary. It could also be costly, both in terms of less
efficient/effective organizations and the manhours spent to
monitor and enforce the guideline.

Application of the Lockheed and waiting line models to
8ix selected organizations at three Supply Centers produced
“optimum® ratios that tended to center or cluster around the
DLA guidance of 1:8. The ratios also spanned a wide enough
range to support the preceding observation that séme vari-
ation in ratios might be normal and that strict enforcement
of or adherence to one artificial minimum level may be
unnecessary. In addition, both the Lockheed and waiting
line models demonstrated the potential to be useful tools.
Position management and supervisory personnel should be able
to utilize them to help maximize the return from resources
in firgst-line organizations. The generalness of the
Lockheed model combined with the opportunity for the user to
make zubstantial gsubjective inputs may make it better suited
for application to the nebulous work environment of staff or
support organizations. On the other hand, the more
quantitative waiting line model appears to be better suited

to line organizations doing measured production work.
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Recommendations. Based on the above, the following

recommendations are made:

1. DLA should consider and investigate the possibility
that a variation in ratios among individual organizational
aelements, based on the type of workload or mission/functions
assigned, may be appropriate and desirable, so long as the
overall Center ratio remains near 1:8.

2. If the preceding variation in ratios is found to be
desirable, DLA should consider the possibility of estab-
lishing a dual guideline system. For example, organizations
working under measurable work standards (production) might
receive a minimum guideline of 1:10, while staffing pattern
(support) type organizations might receive a minimum
guideline of 1:6. This option would still provide specific
guidance to all organizations and should allow DLA to
maintain an overall average ratio near 1:8. In addition,
many man hours now spent by supervisory and position
management personnel in attempting to monitor and justify
ratios below the 1:8 guidance could be put to more
productive use.

Investigative Question 6
If the current and the theoretical ratios are

different, how do first-line supervisory personnel in DLA
react to this difference and to the models or techniques?

Conclusions. When surveyed to determine their

preferences, first-line supervisors indicated a strong
preference towards the ratios actually existing in their

organizations. As these ratiog have evolved over many years
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of experience and under various operating conditions, there

is a strong possibility that they may represent the

‘optimum® ratioas for those organizations. This would

S

‘A further support the conclusion that existing ratios are
sound, and that some variation may be normal. Given a

choice between models, the first-line supervisors also

Pl

e
w X &

showed a preference for the ratios produced by the waiting

line model over the ratios produced by the Lockheed model.

S

This may be due to the fact that the waiting line model

Pl

-

produced ratiogs that were closer to the actual existing

iy

ratios than did the Lockheed model. However, when given the

opportunity to designate an “"ideal” ratio, first-line

CAALYA Y

gupervisgors selected a ratio that differed from the one

produced by the waiting line model in nine of twelve casges.

l.-ﬂ_'

The Lockheed model also produced lower ratios than the

waiting line model in four of the six test organizations.

s

The fact that the Lockheed model generally produced lower
ratios supports the previous observation that it may be more

suitable for use with staff organizations, where lower

LR R R

existing ratios are prevalent. Finally, the mean or average
K “ideal” ratio provided by the first-line supervisors was
1:8.9, which is very closgse to the DLA guidance of 1:8.

Recommendations. In light of previous observations

that the Lockheed model may be more suited to staff elements

-
PR LR R

and the waiting line model more appropriate for use with

line elements, it is recommended that:
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1. If DLA decides to allow variations in ratios among
organizational elements, both the Lockheed and waiting line
models should be adapted for field testing by DLA personnel
at the first-line organizational level.

2. Results of the test should be carefully monitored
to determine the models’' impact on DLA'’s overall super-
visory/employee ratio.

3. Suitability of either model to particular organ-
ization types should also be evaluated after the field

testing.
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SUGGESTED

Appendix C:
to DCSC, DESC, and DGSC

CBO

% % % % %

4.00
3.00
6.00
6.00
6.00
8.00

2222
33.00

SPAN: 5 TO 8

A

Application of Lockheed Model

* % % R %

4.00
4.00
8.00
6.00
8.00
8.00

*%ERN
38.00

4 TO 6

LOCKHEED MODEL

2323322232222
LPO OMAB
2321 X NN
4.00 2.00
3.00 1.00
8.00 4.00
6.00 9.00
6.00 4.00
8.00 4.00
21X ERARR
35.00 24.00
4 TO 7 8 TO 11
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OSEJ

%% % %%

3.00
1.00
6.00
9.00
6.00
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Appendix D: Application of Waiting Line HModel

to DCSC, DESC, and DGSC

WAITING LINE MODEL ORGANIZATION (CBO) HOUR
ARERERNRARER RSB RR FAEEARREARAARR AR RN EREER
Supv (1-GM13) 21.02

Pro Anal (4-GS12) 17.68
Pro Anal (7-GS11) 14.75
Pro Anal (3-GS09) 12.19

M= 1.00 Pro Anal (2-GS07) 9.96
CS= 14.41
Cc6= 21.02 ADJUSTMN'T
T= 0.29 EREREERERDR
- U= 4.00 4.42
X= 0.068 6.48
1-X= 0.932 2.29
1.24
14._41

TCc=CS(I1-E)+

‘e M
u,

e

o

N F E=F(1-X) C5(1-E) CB (M/N) CB8 (M/N)
I EEER] ERRRR ARARBERNS IEEREEEN] I EEEENE] I EEEEEREENEERN]
8.00 0.953 0.889 1.81 2.63 4.23
- 9.00 0.943 0.879 1.74 2.34 4.07
110.00 0.931 0.868 1.90 2.10 4.00:
11.00 0.915 0.853 2.12 1.91 4.03
12.00 0.902 0.841 2.29 1.75 4.04
13.00 0.885 0.825 2.52 1.82 4.14
14.00 0.866 0.807 2.77 1.50 4.27
15.00 0.845 0.788 3.08 1.40 4.46
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P4
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o WAITING LINE MODEL ORGANIZATION (G) BOUR
‘. [ EXXEEXEEEEEEEREE R X} BEERERRERRARERRRRR [EEXE N3
Supv (1-GM15) 29.22
~ Attorney (2-GS14) 24.84
. Attorney (5-6513) 21.02
:: M 1.00
N cS= 22.11
L » c8= 29.22 ADJUSTMN'T
T= 0.32 [EE XN NN Y]
0= 2.93 7.10
o X= 0.099 15.01
+ 1-X= 0.901  mmee-
P, 22.11
L4
183
W8
TCc=CS(1-E)
v N F E=F{1-X) C5(1-E) C6 (M/N) C8(M/N)
‘| I A E NN [ EN A RN] I EE RN NN ] I EE R R NN ] I EEREE NN ] [ EEENNENENNNN]
' 4.00 0.969 0.873 2.80 7.30 10.11
) 5.00 0.955 0.861 J.o08 5.84 8.92
W Gg.00 0.940 0.847 3.38 4.87 8.25
) 7.00 0.921 0.830 3.76 4.17 7.93
L} b e o e e o o e e . e = . e e -~ - - - ——————— =~ —— .
. 18.00 0.901 ¢.812 4.186 3.65 7.81 3
) 9.00 0.877 0.790 4.63 3.25 7.88
" 10.00 0.850 0.766 5.17 2.392 8.09
~ 11.00 0.820 0.739 5.717 2.66 8.42
Cd
o
-
.l
-
M
e,
o
f
&
-
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WAITING LINE MODEL ORGANIZATION (LPO)
ARERREEERRERREARENR IEXEZEEEEEZEREEE R RN
Supv (1-GM13)
Mgt 4Anal (2-GS12)
Mgt Anal (4-GSI11)

ADJUSTMN'T
RAEREARS Y
.89
.84
.00

TCc=CS(1-E)+
E=F(1-X) CS(1-E) C6 (M/N) C8(M/¥)

[ EE RN N NR] [ EERE RSN BREBEARR ARBRARAENERRENR

.853 2.32 . .57
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WAITING LINE MODEL ORGANIZATION (OMAB) HOUR
- I EEZE RS EENEENEENEN Y] I ZEEEEXNEZEEERERREERE X ] I EERER]
=~ Supv (1-GS12) 17.68
N Item Mgr (4-GSl11l) 14.75
N Item Mgr (4-GS09) 12.19
e M= 1.00 Item Mgr (4-GSO7T) 9.96
A c5= 12.29
™ c6= 17.68 ADJUSTMN'T
T= 0.25 EREREERA RN
g U= 3.34 4.91
3 = 0.070 4.06
-4 - 1-X= 0.930 3.32
v 12.29
> TCc=CS(1-E) +
* N F E=F(1-X) CS(1-E) C8(M/N) C6 (M/N)
‘;‘ SRESR [ EENE] I EEEEEEN] [ EEEEREREXN] I EEENRNE] [ AR EEEEEENN]
: 6.00 0.969 0.902 1.21 2.95 4.186
; 7.00 0.960 0.893 1.31 2.53 3.84
8.00 0.950 0.884 1.43 2.21 3.84
9.00 0.939 0.874 1.55 1.96 3.52
" e e i e bl R T NPT H
&S 110.00 0.928 0.862 1.70 1.77 3.46:
' 1 e e o o e e e e e e e e :
o 11.00 0.911 0.848 1.87 1.61 3.48
\ 12.00 0.895 0.833 2.068 1.47 3.53
X, 13.00 0.877 0.818 2.26 1.36 3.82
14.00 0.856 0.796 2.50 1.26 3.78
4 15.00 0.830 0.775 2.78 1.18 3.94
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h WAITING LINE MODEL ORGANIZATION (OSEJ) HOUR
REXRREREERERERERERR IZEEESXEEEZEREZREE S K I 2ERRER
Supv (1-GS11) 14.75
Gen Sup (3-GS09) 12.19
Sup Tech (4-GS07) 9.96
= 1.00
¢ Cc5= 10.92
- C6= 14.75 ADJUSTMN'T
= 0.29 REARAARBRER
i = 2.86 5.23
. - = 0.092 5.69
: 1-X= p.908  ==ee-
10.92
TCc=C5(1-E)+
N F E=F(1-X) CS5(1-E) c8(WN) C8(M/N)
dEREN IR NN ARNENERREY I EEEE RN ] #RRBEER [EEEEEEREENDE NI
) 4.00 0.969 0.880 1.31 3.89 5.00
5.00 0.955 0.867 1.45 2.95% 4.40
: 6.00 0.940 0.853 1.60 2.48 4.08
7.00 0.921 0.8386 1.79 2.11 3.90
R b e R e L R e :
18.00 0.901 0.818 1.99 1.84 3.83:!
&4 o o e e e e e e e e e e e e — — — —  — — — —  — — — —  —— e . e ————— '
j .00 0.877 0.796 2.22 1.684 3.86
” 0.00 0.850 0.772 2.49 1.47 3.97
‘ 1.00 0.820 0.745 2.79 1.34 4.13
‘ 2.00 0.788 0.715 3.11 1.23 4.34
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WAITING LINE MODEL

[ EEREEEESE SR XN X ]

M= 1.00
C5= 14.54
C6= 18.77
T= 0.24
U= 4.00
X= 0.057
- 1-Xs= 0.943
N F E=F(1-X)
[ ZE RS Ruwan IZEETN TR
8.00 Q.870 0.915
9.00 0.964 0.809
10.00 0.956 0.902
11.00 0.948 0.894
12.00 0.939 0.886
13.00 0.929 0.8786
14.00 0.818 0.886
15.00 0.905 0.854
16.00 0.890 0.839

Y

B % P Y
RN

CS(1-E)

IR ERERN)

ORGANIZATION (ZSL)

2332333333333 22
Supv (1-GM13/12)
Comp Anal(3-GS12)
Comp Anal(10-GS11l)
Comp Prog(5-GS09)

ADJUSTMN'T
EEREBENDEY
2.95
8.20
3.39
14.54
C8(M/N)
annanan
.24 2.35
.32 2.09
.43 1.88
.54 1.71
66 1.56
.80 1.44
.85 1.34
.13 1.25
.34 1.17

HOUR
[ EXX 2]
18.77
17.68
14.75

TCc=CS5(1~E)+
CB(M/N)
NRRRRRRERN NS
3.58
3.41




Appendix E: Validation Survey Package

e

From: DESC-LPO (Stuart D. Scott) 15 July 1987

RO XA

Subject: Optimal Supervisory/Employee Ratios for DLA
Organizations Survey

To: Mr./Ms. (DCSC~CBO)

1. As a DLA colleague, I am writing to request your help in a
8tudy supported by HQ DLA concerning optimum supervigsory/employee
ratios for DLA organizations (Enclosure 1).

. 2. DLA currently operates within the guidelines provided in DLAM

. $810.1, which allow for no fewer than eight professional/

technical positions per supervisor. The central questions

L addressed in the study are (1) how effective our current ratios
are and (2) whether other guidelines obtained from different

'S models would serve DLA better.

3. One esgssential ingredient in angwering the questions is the
Judgments of knowledgeable DLA personnel, and it is for that
reason that I request your help. Would you please provide your
angwers to the two questions on the attached question sheet
(Enclosure 2)? Although the response will take only about §
minutes to complete, your input is very important to the
information I need.

4. Of course, all responses will be treated as confidential, and
no individuals or organizations will be identified with their
responses in any use of the material. The final report will be

3 published as a Master’'s thesis at The Air Force Institute of
Technology.

5. Please return the completed questionnaire in the self-
addressed envelope within five working days of receipt. I
sincerely appreciate your help.

STUART D. SCOTT
Management Analyst 2 Encl
DESC-LPO
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SUPERVISORY/EMPLOYEE QUESTIONNAIRE

Lol
4
1. Shown below are three possible supervisory/employee ratios
. (clerical workers excluded) for your organization (DCSC-CBO).
2 All were obtained by applying different models or guidelines to
v DCSC~-CBO. Pleagse indicate your judgement about the relative
4, ’ merit of the ratios by rank ordering the three items. Number 1
* is most preferable; Number 3 is least preferable. Place the
letter corresponding to your choice into the blank next to the

A appropriate preference.

.

.‘

N Choices:

\ _—

’

A a. 1 supervisor for 10 employees (1:10)

b. 1 supervisor for 13 employees (1:13)

Ko c¢. 1 supervisor for 8 employees (1:8)

3

: Rank Order:

fex

R0 Preference #1.)

g Preference #2.) _

-
j?j Preference #3.)

Comments: (Please provide comments about the above rankings,
- such as why the first preference is best or why the others aren’t
gsuitable.)

-rl

’i

P e e e e e — e — e e —
h l —————————————————————————————————————————————————————————————
%.) ——————————————————————————————————————————————————————————————
>
X
o
..i

‘\~ ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
-~ 2. If none of the above choices matches what you believe to be
.. the ideal supervisory/employee ratio for DCSC-CBO, please

~3 indicate your preferred ratio in the space below:

»f Preferred ratio ______

'

Comments: (Please explain the above preference and provide
comments based on your supervisory experiences.)

kR
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The purpose of this study was to deter. ae what models
or techniques exist that can assist DLA Supply Centers in
identifying and maintaining "optimum" supervisory/employee
ratios within its first-line organizational elements. Basic
objectiv~ss of the study were (1) to identify all existing
simulation models or other techniques, (2) assess their
adaptability or suitability to governmental organizations,
(3) compare existing DLA first-line supervisory/employee
ratios with those obtained from applying suitable models or
techniques, and (4) survey first-line DLA supervisors to
obtain their reaction to the products of the models or
techniques.
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Results of the research revealed four existing models
(Lockheed, waiting line, Keren/Levhari, and Dewar/Simet) for
determining "optimum" supervisory/employee ratios. All were
judged suitable for application to DLA organizations, but
because of complexity the Keren/Levhari and Dewar/Simet
models were eliminated from further consideration in this
study. Application of the Lockheed and waiting line models
to DLA first~-line organizations produced "optimum"” ratios
that were very close to those actually existing in the
organizations. When surveyed, first-line supervisors showed
a preference for their existing ratios versus the "optimum"
. ratios produced by the models. Between the two models, they
[~ showed a preference for ratios produced by the waiting line
b, model over the Lockheed model.
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Among the recommendations made to DLA were (1) field
testing of the Lockheed and waiting line models at the
- first-line level, (2) consideration of funding for further
research on =he Keren/Levhari and Dewar/Simet models, (3)
. possible adoption of dual guidelines to accommodate the
- natural variations in ratios between different types of

organizations, and (4) incorporation of useful models into a

= Specific Decision Support System (SDSS) for use on ofifice
~f Personnel Computers (PCs) by all first-line organizations,.
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