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EDWARD A. NELSON

Economic Size of
Organizations

Do managerial inefficiencies always result from

increased spans of management or organizational

levels, or are offsets available

to prevent the diseconomies of large size?

¥f* THE ECONOMISTS INTEREST in management is
primarily focused on the question of the size of the
firm. The focus of this article is on the effects of or-
ganization size on the efficiency of management as
reflected in the total unit costs of production. It is
commonly claimed that one of the indications of
lower managerial efficiency resulting from in-
creased size is a more-than-proportionate growth in
the administrative component.! If the process of
management does indeed have finite limits, man-
agement would provide the fixed factor causing the
firm’s long-range cost curve to slope upward be-
yond a certain output. This U-shaped long-run cost
curve is necessary for equilibrium under the concept
of perfect competition and helps to explain the pre-
dominance of small- and medium-sized firms.

The rationale for the proposition that manage-
ment is a limiting factor can be based on the fol-
lowing arguments:*

¢ Total expenditures in time and energy are limited
for each individual. There are also finite limits on the
number of things to which an individual can direct his
attention at any given time.

¢ In an organization, the limits imposed by time,

Edward A. Nelson, a specialist in the economics
and management of data processing,

has over fifteen years of

experience in industry. He is

with the Systems Development Corporation.

energy, and attention spans are reflected in limits on
the number of subordinates that a manager can effec-
tively supervise. This limitation is called the span of
management.?

¢ As output and personnel resource requirements in-
crease, the limits imposed by the span of management
result in increasing the number of levels in the organi-
zation. This scalar chain of superiors, ranging from the
ultimate authority to the lowest ranks, cannot be
indefinitely extended because of the additional and
more complex communications that become necessary.

¢ The extent to which both the width of the span
and the length of the scalar chain are limited imposes
restrictions on the total size of the organization.

I will attempt to show that, although each of the
above may occur, there are devices available to the
manager to offset these effects. With the existence
of these offsets, diseconomies of size (i.e., eventual
increases in the unit cost of production) are not in-
evitable from the standpoint of management theory
for those scales of production that are found in real-
ity.

Human Engineering

The span of management. The existence of finite
capacity span provides the foundation for the span-
of-management concept. It has been shown that the
average person can retain and repeat back only
about seven unrelated digits. There appears to be a
finite span of immediate memory that approximates
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about seven items in length for various test items;
also, there is an average span of absolute judgment
that can distinguish about seven categories and a
span of attention that will encompass about six ob-
jects at a glance.*

It is not suggested that, because the “human en-
gineering” limitations on the number of items a
manager can observe at one moment appear to be
about six, the number of subordinates he can super-
vise is, therefore, also limited to six. The supervision
of subordinates and the recognition of objects are
obviously different kinds of tasks. Yet, there are di-
rect analogies and common causal determinants for
the span of management and for psychological phe-
nomena such as spans of attention.

Since a manager, as a functioning human orga-
nism, is limited in the number of things that he can
do at any one time, he must organize his workday
so that the amount of things that require his atten-
tion can be done in some reasonable sequence. But,
since the time available and the manager’s energy
are also limited, so must be the total number of
tasks that a manager can do. How does this spe-
cifically relate to the number of subordinates that a
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manager can effcctivc]y supervise? Graicunas® sug-
gested that the tasks of a manager involved dealing
with (i.e., coordinating) the various subordinate-su-
perior relationships that arise in an organization.
Considering single relationships between the super-
visor and any combination of two subordinates, and
cross relationships between any two subordinates,
Graicunas arrived at the following formula to repre-
sent the difficulty of a manager’s job as a function
of the number of subordinates:

28
R =35 §+9— 1),

where: R = number of relationships a manager must
coordinate and s = number of direct subordinates.

The significance of this formula lies in the geo-
metric progression that it represents. Thus, if a
manager has 4 subordinates, he deals with 44 rela-
tionships; 8 subordinates produce 1,080 possible re-
lationships; and 16 subordinates 524,534 relation-
ships!

The Graicunas formula understates the problem
in that cross relationships can also occur with com-
binations of more than two subordinates at a time,
that is, with four subordinates reporting to one su-
pervisor; there are also four ways in which groups
of three subordinates could interact, etc.

On the other hand, the severity of the problem is
overstated to the extent that the nature of the busi-
ness of the organizational environment may make
many of the mathematically possible interrelation-
ships unnecessary in actual practice. Thus, the ac-
tuary of a life insurance company may have much
more daily contact with the controller than with
the agency director, even though all three report to
the same executive. This effect, recognized by Grai-
cunas, is expressed as the “Principle of Interlocks”
by Urwick: “No superior can supervise directly the
work of more than five or, at the most, six subordi-
nates whose work interlocks.”®

Yet it is not only the existence of work interlocks,
but also the frequency and severity (the amount of
attention each requires) of the relationships that
result,” that determine the difficulty of the man-
ager’s task of coordination. We may quibble about
details of the Graicunas formula, but the principle
that the potential for inefficiency increases geomet-
rically by some similar relationship as the number
of subordinates is increased is difficult to escape.
This is to a large extent an information-processing
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problem,® but it is more than this for the span of
management, since the mere existence of work in-
terlocks can create situations that require coordina-
tion.

If we are to offset such difficulties, we must find
means for reducing the frequency and severity of
the relationships between the superior and his sub-
ordinates.

Sources of Inefliciencies

The lengthening scalar chain. Some writers have
maintained that the principle of minimizing organi-
zational levels contradicts the requirements of the
span of management and, hence, illustrates the in-
adequacy of both principles in application.® The
issue does pose a dilemma. If a small span is desir-
able, the number of executives and probably the
number of levels between the chief executive and

the operating employee will have to be increased.
One purpose of specifying more precisely the fac-
tors and offsets that influence the relative impact of
these two countervailing principles is that individ-
ual situations may then be analyzed to determine
the best compromise.

An organization of a given size can be constructed
using various spans or numbers of levels (Fig. 4).%°
But extending the number of levels indefinitely may
result in inefficiencies arising from three sources:

® Socio-political factors.
® Communications.

e Costs of additional management personnel.

Socio-political factors. There is a currently popu-
lar emphasis on the social aspects of organization
by some writers.’* The length of the scalar chain,
the span of management, or the absolute size of an
organization may indeed have an effect on the
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FIG. 1.—D1AGrRAM OF DIFFERENT SPANS OF MANAGEMENT
(a) Span of 81 per executive: 1 supervisory level, 1 executive
(b) Span of 9 per executive: 2 supervisory levels, 10 executives
(c¢) Span of 3 per executive: 4 supervisory levels, 40 executives
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morale of its members which could in turn influence
efficiency. Therefore, this possiblity should be men-
tioned, but these factors are not yet clearly under-
stood. It has yet to be shown that a long scalar
chain or a broad (or narrow) span of management
necessarily creates an adverse psychological envi-
ronment. However, the issues and countervailing
forces in individual or group psychology are beyond
the scope of this paper; aside from this brief recog-
nition of their existence, further elaboration on this
point will not be attempted.

Communications. Extending the length of the
scalar chain may cause problems in communication
because “contact between organization members
(may) be carried upward until a common superior
is found and then downward again in the form of
orders and instructions—a cumbersome and time-
consuming process.” If, on the other hand, a deci-
sion can be made without traveling very far up the
scalar chain, higher levels of management may be
unaware of what is happening within their area of
responsibility.

Span of management and length of scalar chain
limitations both deal with communication, but from
a different point of view. Where span of manage-
ment is concerned with the saturation of the man-
ager’s capacities because of the frequency and se-
verity of communications, scalar chain limitations
arise because of impediments to the flow of infor-
mation. These impediments may result in inaccu-
rate or distorted information (intentional or uninten-
tional); lack of important information at the higher
echelons of decision; excessive time lags in obtain-
ing information resulting in inflexibility or missed
opportunities; and problems and delays in ex-
plaining and selling the decisions that have been
made.

Costs of additional management personnel.
When the span of management is reduced, the
number of supervisors required for a given work
force is increased, as illustrated in Figure 1. The
added expenses created by these additional supervi-
sors and the office space and secretarial and other
support personnel required would have to be
justified by at least a proportional increase in the
productivity of the employees supervised. If this in-
crease in productivity is not forthcoming, lengthen-
ing the scalar chain will obviously increase the total
unit costs of production.

The interesting thing about the costs of addition-
al management personnel, from the standpoint of
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the contribution of this factor to possible disecono-
mies of large size, is that the factor has its greatest
impact on the smaller firms!

If we measure this impact by the changes in the
‘ratio of the number of supervisors to the total num-
ber of workers, and if we assume that the same
span applies to supervisors at every level and that
the organization contains the maximum total of em-

| ployees mathematically possible for a given span

and number of levels, we arrive at the following re-

’ lationship:*

|
|
|
|
|
|
|

Total Number of Supervisors
Total Number of Workers
n—1

Z Sni—1

i =

S

where: S = span of management (maximum num-
ber of employees reporting to each supervisor), and
n = number of levels of supervisors (see Fig. 1).
The results of this relationship are shown in Fig-
ures 2 and 3 for several values of span and numbers
of levels. Except for the comparatively trivial case

| of only two people reporting to one supervisor (see

! Fig. 2), the change in the ratio of supervisors to
| workers is small when we go from two to three lev-
|els of supervision and totally insignificant for levels
of supervision beyond three, regardless of which
§pan we are using! Likewise, Figure 3 illustrates
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FIG. 2.—RELATIONSHIP OF PERCENTAGE OF SUPERVISORY
PERSONNEL TO WORKERS VERSUS NUMBER OF
LEVELS OF ORGANIZATION
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|that this ratio is primarily a function of span, not
levels, with the number of levels being most impor-
tant in the lower ranges, i.e., for the smaller firms.
Furthermore, the relationship of management cost
to span is a negative one—the larger the span, the
less the total average unit costs for supervision.
Since the restrictions created by the number of
levels or coordination by socio-political factors are
| at best tenuous, and the impact of the costs of addi-
tional management personnel becomes less impor-
| tant as an organization gets larger, we are left with
| the second factor. The primary tangible reason for
"“,an adverse effect on efficiency resulting from in-
lcr(-asing the length of the scalar chain must stem
\'}from problems in the flow of information.

that could be tolerated in a given situation without
loss of efficiency. These factors are listed below and
discussed in terms of their value as offsets to span
and scalar chain limitations.

Both the frequency and severity of interaction, as
well as the flow of information required in an orga-
nization, can be profoundly affected by the dynam-
ics of the “business” in which the organization is en-
gaged. The Roman Catholic Church, for example,
has demonstrated a remarkable stability and dura-
bility over the centuries with a very wide span of
management, partly because changes in policies,
procedures, and objectives have occurred slowly.
Likewise, the amount of personal “contact required
by managers, both inside and outside of the organi-
zation, and other duties such as com-
munity projects, professional meetings,
and conferences will vary by the type
and purpose of the organization and the
complexity of the business and will have
an important l)caring on communications
and the attention available for the man-
agerial functions.

Although the dynamics of the business,
the intricacies of a particular product
line, and the amount of personal con-
tact that is inherent in the nature of
some specific operations may indeed
exert a strong influence on the accept-
able span of management and length of
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FIG. 3.—RELATIONSHIP OF PERCENTAGE OF SUPERVISORY PERSONNEL

TO WORKERS VERSUS SPAN OF MANAGEMENT

Reducing Limitations

Offsets to span and scalar chain limitations. The
mechanisms that would generate limitations on the
span of management and the length of the scalar
chain operate primarily by:

1 / Affecting the frequency and severity of the inter-
action required between a manager and his subordi-
nates.

2 / Affecting the flow of information up or down the
scalar chain.

But there exist a number of factors that could
have an important influence on both of the above
and, hence, on the span or depth of organization
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s scalar chain for a specific organization,
these factors are not a part of our list of
offsets. This exclusion permits a listing
of offsets that are more directly subject
to the discretion of management and,
hence, more germane to a gen(‘ral treat-
ment of the hypothesis that diseconomies of scale
need not necessarily exist.

In any organization, management may employ
various combinations of the following factors to de-
crease the frequency and/or severity of interactions
between the manager and his subordinates or pro-
mote the flow of information between the levels of
the organization:

® Subordinate training.

® Planning.

® Delegation of authority.

® The “gangplank” principle.

® Objective standards at strategic points.
® The staff device.




® Right versus use of direct access.

e Technological developments.

Subordinate training. It should be self-evident
that the better the subordinate knows his job, the
less guidance he will require from his superior and
the less coordination between the subordinate and
his associates will be necessary. But the importance
of training extends beyond instruction in the techni-
cal or procedural aspects of a job. Training can also
be a valuable aid in securing a prompt response
from a subordinate when he is told what to do. The
hours spent by new recruits in military drill exer-
cises are not intended only to make the regiment
look good at the victory parade; the purpose is that

| the recruit experience direct physical coordination
with his comrades in, and acquire a conditioned re-
sponse to, the issuance of an order.

The success of the Catholic Church as an organi-
zation, in spite of its wide span of management, has
already been partly ascribed to the slow rate of
change to which the organization must respond. But
this ability to manage with a wide span must also

\ be credited to the elaborate guidelines for decision

\

\and action that have been established (the factor to
i
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be discussed next) and the years of extensive train-
ing required of the ecclesiastic. The importance of
training to span of management is also attested to
by the fact that many authorities'* attribute the ex-
istence of larger spans at the lower levels of organi-
zations partially to the greater difficulty of dis-
covering what to teach at the higher levels of man-
agement and how to teach it.

Besides its impact on the span of management,
training can help to extend the scalar chain in sev-
eral ways. First, a thorough understanding of policy
and objectives “prepares the organization member
to reach satisfactory decisions himself, without the
need for the constant exercise of authority or
advice”;'® this reduces the need for information flow
between levels. Second, this understanding can help
to assure that information that would be useful at
higher levels is recognized and properly forwarded.
Likewise, training in the art and use of the means
of communication, whether these media are mem-
oranda, oral presentations, or sophisticated data-
processing systems, or training in the arts of com-
munication per se can contribute substantially to
the efficient and effective flow of information be-
tween levels.

Planning. The thoroughness of planning and the
clarity of goals and policy, when combined with the
authority to act, reduces the need for communica-
tions. Thus, the shop foreman in a production oper-
ation where procedures and production require-
ments are precisely known can generally supervise
more workers than can his counterpart in a job
shop.

On the other hand, when plans are not precise
and require periodic new decisions or elaborations,
or when plans are changed frequently, there is nec-
essarily more interaction between a superior and his
subordinates. To the extent that these interactions
affect other levels, the information flow along the
scalar chain can also be increased.

One of the direct benefits received from the
growing use of electronic data processing (EDP)
has been more thorough planning, since the auto-
mation of a procedure requires an attention to de-
tail and to objectives.

Delegation of authority. “The most serious symp-
tom of poor organization affecting the span of
management is inadequate or unclear ant]mrity
delegation.”® Actions not specifically covered by
plans must be coordinated with the supervisor
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when the subordinate does not have the authority to
act on his own initiative. This produces a frequency
of interaction that is a direct function of the num-
ber of problems that arise, which are, in turn, di-
rectly related to the size of the organization’s out-
put. Thus, the limits of managerial attention could
be exceeded very quickly as output expanded, and
if a manager were given additional subordinates to
handle increased output, the result would be the
classical situation for the Graicunas effect.

But the frequency of interaction is only half of
the story. Reporting on progress or receiving inspi-
ration or information from a superior are compara-
tively benign interactions, but the necessity of a de-
cision following a meeting imposes a severe kind of
coordination problem. The effects of this are not
confined to span of management but are also
influenced by the number of levels in the organiza-
tion, for, as Fayol pointed out,!” as orders are
passed through a series of intermediaries, the op-
portunities for distortions, omissions, or misrepre-
sentations are increased.

Thus, adequate authority delegation®* provides a
major offset to the frequency and severity of inter-
action between the superior and his direct subordi-
nates and, hence, a major offset to the limitations on
the size of the span of management.

When the authority for decisions is moved down-
ward in the organizational hierarchy, the process is
frequently termed decentralization. Decentraliza-
tion can have the effect of reducing the necessity
for, and hence the volume of, communications up
and down the scalar chain.’ This is turn reduces
the impact of the length of the total scalar chain on
the flow of information. Authority delegation thus
provides an offset to information flow problems
caused by the number of levels in an organization—
it puts the decision where the action is.

The “gangplank” principle. Fayol® refers to di-
rect communications by subordinates, operating
within their spheres of authority, as the use of a
“gangplank.” That is, a direct bridge may exist be-
tween two members of different departments, and
communications may cross this bridge, or gang-
plank, even though authority follows the scalar
chain. It is a sound principle of good management
that there must be a clear line, or scalar chain, from
the ultimate authority to every subordinate position
in the organization. The existence of this chain of
authority constitutes the formal organization and
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provides a route over which information may, and
does, pass. But it is not the only route possible or
desirable for the flow of information. If an actuary
would like to know how many claims have been
filed this year on the “Programmers’ Special” life
policy, and he could determine this by directly con-
tacting a records clerk in the claims department,
there is no general reason why he should not do so.
To fill out a special information request form, to
pass this up the line until a common supervisor
(perhaps the executive vice president in this case) is
reached, and to wait for it to filter down through
the scalar chain until it reaches the records clerk,
and back through the same route with the clerk’s
answer would be an unnecessary waste of every-
one’s time.

Fayol suggests that the supreme executive insist
that subordinates take advantage of the gangplank
principle as long as the course of action is approved
by the employee’s immediate superior and that the
personnel involved remain in agreement. The use of
the gangplank avoids many of the communications
problems created by the number of levels. It also
reduces the frequency of interaction of superiors
and subordinates at all levels, but not necessarily
the severity of interaction, since decisions for which
no authority has been delegated must still be pro-
cessed along the scalar chain. However, it is often
possible for several subordinates to produce enough
authority among them to resolve problems with-
out recourse to higher management.** This combi-
nation of “splintered” authority, a logical extension
of the gangplank principle, can be a very useful de-
vice in overcoming the limitations of span and
depth of organization, but its recurring use on
similar matters may indicate that authority delega-
tions have not been properly made and that some
reorganization is in order.

Objective standards at strategic points. Subordi-
nate training, good planning, proper authority dele-
gation, and advantageous use of the gangplank
principle may reduce the need of the subordinate to
communicate with his supervisor. However, it is
still the responsibility of the supervisor to insure
that proper control—or the conformance of events to
plans—is being exercised. This managerial function
of control promotes superior-subordinate interac-
tion at the instigation of the manager.

The frequency and severity of interaction with
subordinates can be markedly reduced for a man-
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ager if he is able to establish simple, objective cri-
teria at strategic points in the operation, against
which actual results can be measured. Objective
standards at strategic points form the cornerstone of
the exception principle,*> which states that a man-
ager should direct his attention only to significant
deviations. The use of this principle not only re-
duces the necessity of direct superior-subordinate
contact, but also by helping to define more precise-
ly the information that is most required at various
levels of the organization, makes the flow of infor-
mation between levels more efficient; this is accom-
plished in both a positive and negative sense—by
focusing on and acquiring what is needed and by
eliminating that which is superfluous.

The staff device. The staff assistant or group may
be a particularly useful device for keeping an exec-
utive informed on matters that require summarized,
specialized knowledge or special studies that can-
not be effectively delegated to operating personnel.
The staff can collect and distill information on par-
ticular topics or subject areas, inside or outside of
the organizations, on an ad hoc or continuing basis.
To the extent that the staff deals exclusively with
information and advice, it is independent of the
length of the scalar chain and requires only the
right of access; this independence establishes the
staff device as an effective offset to inefficiences cre-
ated by a large number of levels of organization.

The staff device can also serve to broaden the
permissible span of management. This is accom-
plished partly by providing the decision maker with
research on the problem area to decrease the sever-
ity of the superior-subordinate interactions. But the
staff may also decrease the frequency of interaction
between manager and subordinates when it exer-
cises a functional authority over specific kinds of
activities.

Urwick®® recalls an example of this in the organi-
zation of a British infantry division. The division
commander in this instance had eighteen persons
reporting directly to him, clearly a very wide span
of management; yet he spent only a couple of hours
a day in his office and was able to maintain a very
close contact with all of his subordinates. But every
subordinate was expected to take up all routine
business in the first instance with the appropriate
staff officer; only after the subordinate had failed to
secure a satisfactory settlement with the staff officer
would the commander accept a direct discussion.

68

The commander thus had only six immediate subor-
dinates who usually approached him directly, plus
two staff officers. The latter relieved the command-
er of all of the routine work of coordinating line
and specialist activities and did virtually all of the
paper work, drafting of orders, correspondence, etc.
Yet, the staff officers had no personal authority; the
responsibility for everything they did and every
word that they wrote was the commander’s.

Right versus use of direct access. A powerful de-
vice for preserving an executive’s time, yet permit-
ting a wide span of management and preventing a
loss of morale by creating additional levels of orga-
nization, is for the executive to make a clear distinc-
tion between a subordinate’s right of direct access
to him and the frequent use of that right. In Ur-
wick’s example of the British infantry division com-
mander, the subordinates’ nominal right of direct
access preserved a unity of command and safe-
guarded their independent responsibility for their
functions as well as their organizational status. Also,
a right of direct access to a high-level executive for
the purpose of transmitting important information
can substantially relieve the problem of communi-
cation through numerous levels. This principle is
important, if delegation of authority and the use of
the staff device are to work well.

Some companies make noteworthy use of the
right of direct access by a well-published policy
that every employee in the organization may deal
directly with the chief executive, if the employee
feels that there is a matter that merits this attention.
One such firm is International Business Machines.**
Although at IBM the “open door” policy is dis-
cussed primarily in terms of its value in promoting
good human relations, the possibilities for commu-
nication on important matters that might otherwise
escape the attention of management are clearly rec-
ognized.

Technological developments. Technological de-
velopments can affect the operations of a business
in many ways. Simulation techniques and opera-
tions research methods can help the manager evalu-
ate the many factors in a large and complex busi-
ness. The discovery and implementation of princi-
ples of management provide guides to effective ad-
ministration that help offset the problems inherent
in large-scale operations. Developments in compu-
ter technology that permit a growing number of
tasks to be automated will directly affect the way
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that these tasks are departmentalized, as well as the
technical aspects of the manager’s job.

There are two ways in which technology will pro-
duce an effect on the scale of operations.

» There may be an augmentation of the impact of
the previously mentioned seven offsets. Programmed
learning techniques, for example, may make subordi-
nate training more effective, or PERT methodology
may upgrade the planning process for certain types of
projects.

» Advances in information technology may directly
relieve communications problems that now restrict
growth. For example, current efforts in the develop-
ment of management information systems are directed
in part toward providing management with the ability
to obtain detailed information on demand for many as-
pects of the business; such systems have, at least con-
ceptually, the potential of eliminating most of the infor-
mation flow problems arising from a large number of
levels of organization.

An Intractable Problem?

It would be a digression to elaborate on such
matters as the “state of the art” in management in-
formation systems, the effect of EDP on centraliza-
tion or decentralization of authority, or the pros-
pects of middle management in the automated en-
terprises of the future.”” However, there is an im-
portant concluding remark pertinent to technologi-
cal developments as an offset to the frequency and
severity of superior-subordinate interactions, and
problems of information flow through the
levels of organization. The contribution
of technology will, in the long run, be
positive—that is, it will have the effect of
permitting larger spans or greater num-

12

bers of levels—or the innovation would
be discarded. This means that, if em-
pirical studies based on current data
validate the hypothesis that large-scale
operations can be managed as efficiently
as their smaller counterparts, then these
conclusions should hold with increasing
force for the management of the future.

How big is big? The obvious argu-
ment for the existence of eventual dis- 2

the law of diminishing returns. That is, the propor-
tional advantages gained from a given offset can-
not be expected to continue indefinitely, and each
factor will eventually play itself out. This may be
true. But the important question from the stand-
point of management theory is not that raised by
the special case of the infinitely large organization;
rather, it is whether a firm can expand without in-
curring increased costs of coordination up to the
limits fixed by the scarcity of other economic re-
sources or by the extent of its markets. That is, it is
sufficient to demonstrate that management is not
the limiting factor.

It can readily be shown that very large organiza-
tions can be created using small spans of manage-
ment and numbers of organizational levels. Figure
4 was constructed from a relationship that assumed
that a given span of management was carried
throughout the organization and that the total work
force consisted of the maximum number of employ-
ees that was mathematically possible with a given
span and number of levels. This diagram shows that
the personnel of the world’s largest life insurance
company could be contained in an organization
with a span of only 6 and a depth of 7, or a span of
4 and depth of 8, etc.? It has been estimated that
there were 1,142,000 persons employed in the insur-
ance business, including clerical workers and sales-
men in life and nonlife fields, in the whole of the
United States in 1962;2" this number could be ab-
sorbed by an organization with a span of 6 and a
depth of 8. On the basis of fifteen workers to a fore-
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economies of large size is that, concep- b

tually at least, all of the offsets prev-
iously listed are themselves subject to
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man, and only four superiors to every supervisor,
Fayol illustrated that 251,658,240 workers could be
employed by a firm with a depth of only twelve
levels—more than the entire population of the United
States!

I quote these figures . . . to show that the normal
form of development of the organization lends itself
well to the grouping of any number of employees and
that the number of levels of authority in the largest
business concerns is quite small.*

The importance of the above argument is that,
for the sizes of organizations to be encountered in
practice, the problem of coordination is not as in-
tractable as has frequently been suggested. If the
offsets available to the manager do eventually play
themselves out, these diminishing returns must
occur very quickly indeed if they are to restrict any
actual operating managers. It appears that any in-
creasing costs of coordination could be more ap-
propriately attributed to poor management—the in-
ability or unwillingness to make use of the offsets
and principles of management that are available—
than to organization size.

There is some empirical evidence to support this
conclusion. Suojanen,* in an attempt to show that
the span of management is no longer a valid
principle,”® cites the data presented in Table I.
Representing firms “known to have good manage-
ment practices,” these data were assumed by Suo-
janen to raise doubts about the validity of the Grai-
cunas hypothesis, since “the theoretical limits of the
executive span of control are in practice more often
violated than they are observed.”' But Table I
could just as convincingly show that offsets to fre-
quency and severity of interaction are in-
deed operative over the spans discussed.

Preliminary results from my research
into the effects of organization size on
the operating efficiency of life insurance
companies also tend to contradict the
hypothesis that large size imposes losses
in efficiency. Figure 5 portrays the rela-
tionships between total administrative
cost (measured as non-sales, i.e., clerical
and managerial personnel plus office
equipment costs) and size as measured
by the total amount of life insurance in

x 10° Dollars

Administrative Cost
Total Life Insurance in Force

force. The total administrative costs are 0

adjusted values, reflecting adjustments
to eliminate cost variations attributable
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TABLE I. NumBER or ExEcuTivEs REPORTING TO
PresmenT 1IN ONE HuNDRED LARGE COMPANIES
(Over 5,000 Employees)

Total Theoretical
Direct and Cross
Relationships

Number of
Executives Reporting
to President

Number of
Companies

i 6 1
2 — 6
8 1 18
4 3 44
9 7 100
6 9 222
7 1 490
8 8 1,080
Median
9 8 2,376
10 6 5,210
11 7 11,874
12 10 24,708
13 8 53,404
14 4 114,872
15 1 254,974
16 5 524,534
17 - 1,114,392
18 1 2,359,612
19 — 4,981,090
20 1 10,486, 154
21 1 22,020,532
22 — 46,137,824
23 2 96,469,518

24 1 201,327,166

Sources: Columns (1) and (2) are from Ernest Dale, Planning
and Developing the Company Organization Structure, AMA Re-
search Report 20 (New York: American Management Association,
1952), p. 57; Column (3) is from Graicunas, Relationship in
Organization, Bulletin, International Management Institute
(Geneva: International Labor Office, 1933). (Relationships be-
yond 12 subordinates have been computed according to Graicu-
nas’ formulas.)
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to different proportions of term and industrial busi-
ness written by the companies in the sample. Figure
5 reveals some advantages of medium-sized and
larger firms, but no noticeable diseconomies of
large scale, and the range of size of the firms in this
sample is five orders of magnitude!

Summary

Conclusions. There is conceptual justification for
the hypothesis that increasing spans of management
and/or number of organizational levels can result
in a deterioration of management pcrformance.
However, there are factors that a manager can em-
ploy that provide offsets to the frequency and se-
verity of interaction required between a manager
and his subordinates, and to the restrictions in the
flow of information between organizational levels.
These offsets, when properly used, will permit a
wide variation in the number of subordinates a
manager can supervise and the number of levels an
organization can tolerate without adversely affect-
ing coordination. And since extremely large organi-
zations can be constructed using relatively small
spans and number of organizational levels, manage-
ment theory imposes no a priori reasons why dis-
economies of large size need necessarily occur in the
largest organizations to be found in practice.
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Lawyer Raps Courts
for Stifling Creativity

Technological creativity is be-
ing stifled by government and
industry, a patent attorney and
Massachusetts Institute of Tech-
nology lecturer said here Wed-
nesday.

“If someone calculated a way
to stifle creativity, he couldn’t

do better than our mode liv-
ing today,” said Robert H.
Rines, Boston. Rines is also

president of the Academy of
Applied Sciences. He spoke at
a seminar on research by small
firms at the Milwaukee School
of Engineering, which sponsored
the seminar with Research De-
velopment magazine.

Rmes attacked federal judges

without
to_decide
the technical industrial ques-
tions that come before them.

Rines related one case in
which an independent inventor
created an electric motor that
was a great improvement and
decidedly different than any
previously developed. He pat-
ented it and offered to license
a large manufacturer to make
the motor,

Inventor Filed Suit

The company had the in-
ventor explain the new motor
to its engineers but decided that
it was not interested. Later the
company put a new motor, in-
corporating the inventor’s tech-
nology, onto the market,

The inventor sued but the fed-
eral district judge said he could
ot understand the technical im-
J/lprovements involved and there-
fore couldn’t rule that the com-
. |[pany had stolen the patent, The
Ylappeals court said the same
!|thing but the inventor died be-
, |fore the appeals court made up
its mind.

Rines said a study made by
students at MIT found that
while 809% of the. patents filed
were by big companies, about
one-third of these were actually
onTnventions bought Trom small
usiness or independent inven-

ors,
Many companies, Rines said,

while claiming they want crea-
tive people, actually force em-
ployes into conformity.

Supervisors Unaware

The MIT study found that
80% of the engineers inter-
viewed said they had ideas for
new products but had not told
anyone about them, Rines said,
for these reasons: They felt no
one would pay attention to their
idea; past ideas had been adopt-
ed but the engineers had gof-
ten no recognition; they felt it
was too much trouble to “fight
city hall.”

]
The . study also found, Rines

said, that most supervisors had

=

little or no idea about what|
their engineers thought about |
the projects they were work-
ing on.

Rines also called on the busi-
nessmen at the seminar to enter
politics and take an active part
in making the governmental de-
cisions that require a knowl-
edge of business and technology.

Another speaker, Paul J. Gro-
gan, director of the federal office
of state technical services, de-
scribed the office’s efforts in
disseminating and compiling in-
formation for business.

Treasure Island
Store Expanding

Appleton, Wis. — J. C. Pen-
ney Co. announced that an ex-
pansion of its Treasure Island

store here would begin soon.

Construction of a one story
addition and an automotive de-
partment will give the store a
total area of nearly 160,000
square feet, more than double
the present size.

The new automotive depart-
ment will provide space for car
servicing and sale of tires, bat-
teries, accessories, gasoline and
oil.

Included in the expansion are
a 28,000 square foot center for
home furnishings and appli-
ances and an outdoor garden
shop. All existing departments
will be enlarged.

Coal & Dock Firm

Appoints Executive

Allan D. Thomson has been
named executive vice-president
of Great Lakes Coal & Dock
Co. here. Thomson, who joined
the company two years ago,
had been vice-president.

Exchange Picks Aide

New York, N. Y. — Bernard
Landou, a former director of
motion pictures and television
for Barkin, Herman & Associ-
ates, Milwaukee public rela-|
tions firm, has been appointed|
manager for radio-television ser-|
vices of the New York Stock
Exchange

Dutch Lower Rate
Amsterdam, Netherlands
UPI — The Dutch state bank
lowered its official bank rate
from 5 to 4.59 Wednesday.

PRIVATE OFFICE SPACE
AVAILABLE

In newly remodeled building downtown.
Includes telephone answering service.

li‘or Appointment:
312 E. Wisconsin Room 620
271-2434

Quik=Lith- Prmtmg
INSTANT SERVICE

FAST, LOW COST REPRODUCTION
ONE HOUR SERVICE

If Brought In and Picked Up

Form letters, records, drawings, parts
and price lists. catalogz sheets, office
and factory forms. etc.

8% x11—20 Lb, White Bond Paper

100 250 . $4.45
COPIES 5295 1000, $5:95

COMPLETE PRINTING SERVICE

500 Business Cards.....$5.25
1,000 Business Cards.....$6.75
1,000 No. 6% Envelopes. $7.95
1,000 No. 63 Look-In Env.. $8.95
1,000 No. 10 Envelopes $8.95
1,000 Statements ........ $9.45
1.000 Letterheads......... $9.95
1.000 Shipping Labels. ... $8.45

Save money on all your printing
needs. Let us give you a QUIK-
QUOTE. We welcome mail or-
ders. Write for free price list.

LEO LIEBERMAN, INC.

2601 N. 3rd St. Phone 372-8787
(1 Block South of Center St.)
( Please Keep This Ad for Reference )

MANAGEMENT TRAINEES

FAMILY RESTAURANTS
NO EXPERIENCE NEEDED

If you are 25 to 35 and have
nice appearance, good character
and work attitude, we will
train you to' ADVANCE
QUICKLY,

TRAINING SALARIES $500 to
$600 per month while learn-
ing cooking and basic man-
agement. In 5 to 9 months
you will progress to $8,000 to
$1C,000 management position.
No limitation on your growth
in our expanding 3 state com-
pany,

Company provides PAID VACA-
TION, FREE LIFE INSURANCE,
MAJOR MEDICAL and HOSPI-
TALIZATION plan and a FAST
MATURING PENSION PLAN,

IF YOU CANNOT SEE A FU-
TURE IN YOUR PRESENT POSI-
TION, look into our program
by calling for personal inter-
view:

JAMES SCHAAF ..... 342-6464
DAVE BURKHART ...273-5700
(Plankinton BIG BOY)
TOM WRIGHT 464-6560
(Capitol BIG BOY)
VINCE KUBIAK ..... 482-4550
(Layton BIG BOY)
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Scale
Foor Management Causes
Dishonesty, Consultant

If a Company has employe}the means of attaining it, he|
thefts, the management may [fréquently feels forced to

$250,000 worth of billing so
T | they wouldn’t have to work?”
have only itself to blame, ac-|cheafin order tg make his po- o

; ; he said.
; )sx Tl SeCUre,™ Jaspan Sard:
cording to Norman Jaspan,

] e vast size of companies| Jaspan’s consulting firm
President of Norman Jaspan today Aas resulteq in top man-|and its fa
Associates, Ine,

Ct finding division, ]
» @ manage-| agers being the last 10 know Investigations, Inc, h
of dishonesty,

ave com-
ment consulting - firm head- he said. piled statistics from clients
quartered in New York, N. Y.

Says

which include more ‘than 100
§ Back!og Created companies listed op the New
"Dlshonesty is a byproduct Jaspan said one of the most
of poor mgnag'ement:” Jaspan i

: York Stock Exchange. He saiq
glaring examples of this was 2| his company also serves ahout
case in which 14 key manage- one out of ey
ment people in a company retailers,
handed oyt subcontracting ; ;
work on a deliberately created Jaspan.also said that;
backlog of business for eight|  There is a better than 509,
years, phance _of Sizable dlshonesty
In any firm, and a 75% chance §
of harmfy] malpractice.

More than 25% of the prof- |
its on sal made the na-

10n’s retailerg 80 down the
drain because of internal djs.
honesty. \

Manufacturing firms are ex-
periencing losses equally cost-
ly and even more dangerous
because thege losses are con.
cealed b eir m ds ©

St accounting.

Known bank embezz]e.
ments are up nearly 60% over
the last two years.

Jaspan saiq that employe
dishonesty and indifference
will have 2 greater influence

ursday
night at a meeting of the Em-

ployers’ Association of Mil-
waukee,

Employers, he said, must
assume the résponsibility for
their employes’ morals. “Peg-

ple can be as honest as you
‘| wanfTo keep them honest,” he
said.
Loyalty Lacking
Jaspan said there is a lack

He said these men had re-
ceived kickbacks from the
subconfracfors, Issued the
contracts to firms in which
they Reld an interest, or creat-

T dummy corporations in
theirWives names,

None of these men had less
than 25 yearg’ seniority, and
they stole $4 million from the
Company, he said.

Jaspan said the rea] tragedy
of this situation was that the

company lost the heart of its
keypeople.

Evidence Chronicled

Jaspan referred frequently
to a stack of hlue folders in
s which are chronicled a wide : ; ; ;
com.| Bank Elects 2 Officers variety of evidempey ¢ s ggafroﬁts than inflation -thig
Pllu-|  Madison, Wis, John F. ploye dishonesty resulting inf\
1an- Mack and William A. Schroe. losses to their companies of | ®

Ym- | der, both Milwaukee natives, | from $50,000 to $5 million.

8d-|Co. Mack will be assistant “Do you know we’ve had a
\d | vice-president and Schroeder case where people have run a
el‘, an assistant trust officer, computer backward to erase

 IVYVYVYYYYYYYYYYY YV Yy
' I

m

Oradic
ing by
ins of
ved on
5, pOssi-
be elimi-
pe con-
minated,
‘ems di-
as or-
isory
tering
les. It

Lv. t ay.
“People don’t work for Gim-
bels-Schusters or Schlitz to-
day, the i
sor,” he sa

id. “If I Were on my
f-i’ﬁ—iﬂh-l’_d_he_as_gmmd
4s my supervisor,” he aid.

Unrealistic goals are anoth-
er cause of dishonesty, he
said. “If a man is required to
achieve a goal while denied
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