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SPAN OF CONTROL: A COMPARATIVE FACTOR
ANALYTIC APPROACH*

by
Emmanuel T. Velasco

INTRODUCTION
How many subordinates can a manager effectively supervise?

I'"he ratio of subordinates to superior is defined as the span of

pontrol or management. Urwick! normatively fixed the chief
pebciitive’s span at four and the front-line supervisors to between
plght nnd twelve. In practice, widely varying span can be found

among different companies suggesting that there are many factors to
yonalder in deciding the appropriate span.

"hose who have written on the topic of span of control primarily
spoolly o few of its various determinants and, in some instances,
#lempt to verify the nature of the relationship between these
Wilependent variables and the span of control. However, except in
e case of Meyer?, no other writer has attempted to integrate the
varlous determinants and present a unified set of hypotheses about
Wi relationship between the relevant variables. For sure, this will be
e direction of future research work.

I'ne author’s objective in this paper is to collect the various
felerminants of the span of control that have been mentioned in the
Niemture and attempt to establish the factors which involve the most
pumimonious description of the dimensions of the span of control
Wslng the statistical technique of factor analysis.

e
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'L Urwick, “The Manager’s Span of Control,” Harvard Business Review 34
IMay, 1066) pp. 39-47.

'li Meyer, “A Theory of Departmental Structure ci the Formal Organiza-
#,'' Unpublished Ph.D. dissertation, Graduate School of Business, University
hloago, 1967.



The next section is a description of the steps that Lockhea
Missile and Space Company undertook in constructing an index
supervisory burden and how this index was used in predicting th
appropriate span of control. Section 3 is a discussion of other spa
factors that have been mentioned in the literature. Section
considers the results of the factor analysis based on the responses o
American and Filipino subjects.® Section 5 is the concluding sectio

INDEX OF SUPERVISORY BURDEN

Stieglitz [8] gives an account of how Lockhead Missile and Spac
Company developed an index of supervisory burden. First, th
company officials defined the span factors they found to have caused
differences in the span of control in various sections of their plants
namely: :

(1) Similarity of functions (similarity of the activities performed
by the subordinates);

(2) Geographical contiguity (disperson of the subordinates);
(3) Complexity of functions (nature of the tasks done);

(4) Direction and Control (nature of the subordinates; the
amount of training and attention needed by them);

(5) Coordination (time needed to coordinate the activities of
various units); and

(6) Planning (the scope and complexity of activities to
planned).

The next step was to establish a point system to determine the
degree of supervisory burden of each of these span factors. A five
point scale was used, ranging from 1 to 5, for similarity of functions
and geographical contiguity; 2 to 10 for complexity of functions,
coordination, and planning; and 3 to 15 for direction and control.
Thus, the point system applied also determined the relative weights
given to each of the factors.

*The results based on the responses of the American subjects were first
presented in a term paper submitted by the author while he was a doctoral
student at the University of Chicago, to Prof. John Humpal as part of the
requirements of the course, Business 360 (Organization: Structure and Process).
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The sum of the points given for each of these factors in evaluating
i particular position in the firm constituted a raw index which was
then corrected for the amount of organizational assistance received
by the superior. Informally, weight was also given to the competence
ul the individual superior in the computation of the final index.

Uning this index -of supervisory burden, various units of the firm
wore rated and a regression analysis was done between the computed
Index and the actual span of control. It is interesting to note that a
slgnificantly different relationship was established for front-line
mipervisors and middle managers.

The attempt of Lockhead to make the concept of optimizing the
upun of control operational in terms of an index of supervisory
hirden is bound to find application in other firms. However, there
mny be other span factors that have not been considered important
hy Lockhead’s management that cause differences in the span of
vontrol for other firms.

The next section surveys the literature in terms of .other span
fnctors that have been found to cause differences in the span of
tontrol.

OTHER SPAN FACTORS

Terrien and Mills* found that increasing organization size, as
measured by total employment, is associated with a decline in the
npan of control. Fisch®, however, found a tendency for the span of
management to be smaller as the company size decreased. Anderson
nnd Warkov® found a larger span in large organization and a smaller
upan in organization with a wide product range which led them to
make a hypothesis that perhaps differences in product range and
peographical dispersions of the firms included in their sample
obscured the real relationship between the size and span of control.

*F. Terrien and D. Mills, “The Effects of Changing Size Upon the Internal
Structure of Organization,”” American Sociological Review 20 (February, 1955),
pp. 11-13. '

5G. Fisch, “Stretching the Span of Management,” American Sociological
Review, 61 (Sept./Oct. 1963), pp. 74-85. :

®T. Anderson and S. Warkov, “Organization Size and Functional Complexi-
ly,” American Sociological Review, 26 (February 1961), pp. 24-28,
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Perhaps another intervening variable is technology. Woodward”, afté
classifying firms in her sample into three groups in terms
production methods used, found that within each group the span §
control of the chief executive increased directly with the level

technical complexity of the production methods, and the span of
front-line supervisors increased from unit to mass productlon b
subsequently declined with process production. -

Woodward also found an increase in the number of professional
employed by the firm as the level of technical complexity increases
Thus, the degree of professionalism may be another factor th

affects the span of control in terms perhaps of ease of communic
tion.

Whisler et. al.® stated that “control can be assigned in a variety @
alternative pattern at the discretion of leadership, with technology
organization size and other factors . .. The pattern of control thati
established determines a homologous pattern of role demands . .|
These role demands can be expressed in terms of individua
attributes:. innate intelligence, acquired special or general knowledge
energy, sensitivity, insight and daring...” Thus, individual at
butes of the subordinates may be considered as another variabl
affecting the span of control.

Jacques® considered the amount of discretionary aspect of the jok
as the relevant measure of the size of the job of the subordinate ang
thus, the variable subject to the control by the superior. Moreover,
the review mechanism used by the superior, i.e., direct vs. indirecf,

also determines the number of subordinates he can effectively
supervise.

Hill' °, in applying queuing theory to the span of control, assigne d
numerical values to such variables as the length of an average sessio;
of the subordinate with his superior, the average interval between

73 Woodward, Management and Technology (London: HMSO, 1958).

8T, Whisler, et. al. *“Centralization or Organizational Control,” Journal o
Business, 50(January, 1967), pp. 10-26.

'E, Jacques, The Measurement of Responsibility (Cambridge: Harvard
University Press, 1956).

100, Hin, ‘* Application of Queing Theory to the Span of Control,” Academy!
of Management Journal, 6(March 1963), pp. 58-69.
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smsion, the cost of subordinates’ and superiors’ time, and the cost
inourred with delays in having sessions with superior. Perhaps all
ilose factors can be subsumed into the cost of queuing time.

Koontz and O’Donnell' ! preferred to explain differences in span
uf control in terms of factors that affect the frequency and severity
ol muperior-subordinate relationships. They mentioned the following:

(1) The relative difficulty of training subordinates;

(2) Adequacy and clarity of authority delegation;

(3) Planning (workable plans ﬁnd plans consistent with goal);

(4) Rate of change in objectives, policies and production process;

(h) Use of objective standard in evaluating subordinate’s per-
formance;

(6) Communication techniques used by superior and subor-
dinates;

(7) Amount of personal contact required of superior (e.g.,
conferences and committee meetings); and

(8) Functional authority imposed on superior (e.g., personal
matters handled by front-line supervisors).

In discussing how decentralization improved the efficiency of
Monrs Roebuck and Company, Worthy'? brought out the relation-
ahip between span of control and the number of organization levels.

I"inally, Meyer'3 first looked into various communication im-
pediments and then later presented hypotheses relating them to the
span of control. He classified communication impediments into these
vulegories:

L ————

I 1|1, Koontz and C.0’Donnel, Priaciples of Management (New York: McGraw
Hill, 1968), pp. 247-51,

7). Worthy, “Organization Structure and Employee Morale,”” American
Muvlological Review 15(April 1960), pp. 169-179.

'Y Meyer, op cit.



" (1) Nature of the employees;
(2) Nature of the communication media used;
(3) Geographical distance and other physical impediments;
(4) Nature of the jobs controlled;

(5) Communication interferences: volume of vertical com-
munication; and

(6) Communication interferences: number of organization levels.

In Meyer’s theory, the span of control is largely determined by the
trade-off between two opposing factors — costs of superior-exerted
control and the economies from superior-exerted control. The hypo-
theses he presents are:

(1) The higher the economies from superior-exerted control, the
smaller the span of control;

(2) The more the firm uses substitutes for control (manuals, rules
and regulations), the less it uses superiors and thus, the larger
the span of control;

(3) The span of control tends to be larger in firms where the
impediments exist to a larger degree (because firms tend to
reduce the costs of superior-exerted control by selecting
better employees and using written communication);

(4) The higher the interdependency of a firm’s jobs, the narrower
the span of control;

(5) The more extensive the use of Electronic Data Processing
(EDP) by a firm, the smaller its span of control;

(6) The more expansive the vertical communication, the larger
the span of control; and i

(7) Certain qualities in employees such as intelligence, job skills,
personality traits (including motivation), facilitate the ease
with which an employee is able to control or be controlled.
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The Questionnaire

A questionnaire was constructed on the basis of the various
ielerminants of span of control that were discussed above. (Appen-
iix A). The questionnaire includes thirty variables each of which had

{6 be rated on a 5-point important-not important scale.

I'he basic assumption in a study of this type is that the
jspondents are adequately exposed to formal organizations such
fhat they can discern factors causing differences in the span of

pontrol, Ideally, the respondents should come from a firm or an
nduntry so that the results can be validated with the actual situation.
A# usual, however, the questionnaires were administered to students.
I'"ye rosults, therefore, should be taken as tentative and conditional in
Hitire,

I'wo sample groups were considered. The American respondents

wore from the Graduate School of Business of the University of
{hicago who, at the time they filled up the questionnaire, were
snirolled in the course: ORGANIZATION STRUCTURE AND
PHOCESS. A total of 35 completed questionnaires were collected
from this group. Subsequently, a matching group of 35 Filipino

pespondents who were students in BUSINESS POLICY I at the MBA
program of the University of the Philippines were selected to fill up
the (uestionnaire.

The span variable complexity of activities performed by subor-
dinates garmered the highest mean rating of 4.31 (i.e., most
Important) among the Filipino respondents while the variable
personality characteristics and capability of the manager was listed
mokt important (mean = 4.00) by the American respondents. The
Mlipino respondents considered use of Electronic Data Processing
(KDP) by the firm least important (mean = 2.54) while the American
jospondents rated the number of products as the least important
yarlnble (mean = 1.54). The standard deviation of these variables are
Hi, 1.01, 1.10, and .65, respectively.

The responses of each group were factor analyzed separately to
ilolormine their perceived dimensions of the span of control. Then
e factors of these two groups were compared using the coefficient
of congruence.

L ———

""11. Harman, Modern Factor Analysis: (Chicago: University of Chicago Press,
1007y, p. 270.



THE RESULTS

The computer program generated the factor loadings for thir
variables using the Principal Component Method. The resulti
factors were then rotated by the use of the Varimax Method! $
arrive at an orthogonal multiple factor solution.

The following tables present the ten factors that came out of th
factor analysis of the responses of the Filipino subjects and th
twelve factors that were extracted from the responses of th
American subjects. Only those variables with loading greater or equ'
to an absolute value of .4 were included in a factor. Moreovel
whenever a variable appeared in two or more factors, it was assignel
only to the factor which carried the higher loading.

The ten factors extracted for the Filipino respondents expla
70.91 per cent of the total variance while the twelve factors for th
American respondents explain 82.86 per cent of the total variance. i

The interpretation of these span factors is more or less straight
forward. Some illustrations are: :

(1) Factor FI.

The more objective the standards applied in assessing &
subordinate’s performance and the more formal the review
mechanism used by a superior in evaluating the performance @
his subordinates, the wider is the span of control. This factor can

. perhaps be labelled as the nature of performance evaluation.

(2) Factor A2:

The less the time in which the needed effort is exerted to
coordinate the activities of subordinates, the smaller the amount
of the discretionary content of a manager’s job, and the smalie
the volume of vertical communication in the organization, the
wider is the span of control. This factor may be labelled as
aspects of coordination.

'S Ibid
16The sum of the squared given values for the two groups are 23.7418 and
24,8670, These figures are divided by the no. of variable (=30) to arrive at the
proportion of the total variance explained by the factors extracted.
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(1) Factor F2:

I'he more interdependent the jobs are, the more motivated
{he subordinates (i.e., motivation as an overall measure of their
piernonality attributes) are; and the more organization'assistance
js provided to the superior, the wider is the span of control. The
Witure of jobs and people may be a label that we can attach to
this factor.

Table 1.1

Dimensions of the Span of Control
Filipino Subjects (N = 35)

FACTORS VARIABLES LOADINGS
" Objectivity of standards applied in assessing
subordinate’s performance . ......... .. een .82
Review mechanism used by superior in evaluating
subordinate’s performance .......... ..o .76
2 Degree of job interdependence . ................. .80
Personality attributes of the subordinates ......... .60
Amount of organizational assistance received by
the SUPELIOr '« .vs covavsssssnsnsnarassensnes .55
'3 Adequacy and clarity of authority delegated to the
SUPBTIOT v % wp SuEoR e wewvame sosameyisn 1 ) -.84
Degree of professionalism of employees . .......... -.81
Personal characteristics of manager .............. -.78
Number of organizational levels . ................ -.54
14 Functional authority imposed on superior . ........ .88
Amount of training of the subordinates . .......... 417
I'h Size of the organization ..............coeeuenns .87
Nature of the production processes used by the
FIYINL. o ooonoeis 5o s e GV e wiaiomss o win selimieione .71
Fé Volume of vertical communication .............. .86
The rate of organizational change .. ............. 12
Volume of horizontal communication ............ 71
Nature of the communication mediaused ......... .70
" Scope and complexity of activities to be planned . . . . .83
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F8

F9

F10 Number of products .. ......ccuverernenns

Time and effort needed to coordinate subordinate’s
ACTIVIEIOE ssnvs vimimmmnae e mummanstiedd §aaleisiaie oo A
Discretionary contents of manager’sjob . ..........

Geographical dispersion of subordinates . ..........
Cost of subordinate’s queing time to the superiors . . .
Availability of manuals, rules and regulations as

substitute for superior exerted control ..........

Job skills possessed by subordinates . .............
Similarity of activities performed by subordinates . . .
Complexity of activities performed by subordinates .

Useof EDPbythefirm ..............ccovvnnnn
Amount of personal contact required of manager ...
Discretionary content of subordinate’sjob .........

Table 1.2

Dimensions of the Span of Control
American Subjects (N = 35)

FACTORS VARIABLES LOADINGS

Al

A2

A3

A4

. Ab

Number of products . ... .....cceueverencnannen
Size of the organization .............. . .oeeann.
Number of organizational levels . ................

Time and effort needed to coordinate subordinates’
ACtIVILIES & . v v i i it it e e i e

Discretionary content of manager’sjob ...........

Volume of vertical communication ..............

Personality attributes of the subordinates .........
Cost of subordinate’s queuing time to see superior . . .
Useof EDPbythefirm ...............0iinnnens

Complexity of activities performed by subordinates
Personality characteristics and capability of manager .

Nature of the communication mediaused .........
Amount of personal contacts required of manager . . .
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A6 Amount of training of subordinates .............. .76

Job skills possessed by subordinates .. ............ .75
The rate of organizational change . . . ............. .44
A7 Geographical dispersion of subordinates . .......... -.76
Discretionary content of subordinates’ job . ........ -.74
Degree of job interdependence . . ............oonn -.53
Volume of congenial communication ............. +.51
AB Amount of organizational assistance received by
HOPOHOE o« cowsisn os wndmmem nmme sy ne MOSSEE -.78
Degree of professionalism of employees . .......... -.58
Adequacy and clarity of authority delegated to _
thesubordinates . ........civvieenreneienann -.41

A9 Availability of manuals, rules and regulation as

substitute for superior exerted control . ......... .81
Similarity of activities performed by subordinates ... .50
A 10 Functional authority imposed on supervisor ....... .86

A11 The nature of the production process used by the

FIEP0) & souinion o eviin v STRRCRETATE S8 ViR Bawie ~.86
A12 Review mechanism used by superior in evaluating a
subordinate’s performance ............ ..., -.86
Objectivity of standard applied in assessing a
subordinate’s performance ............. T

One can proceed to interpret and attach labels to the other factors
poling the signs of the factor loadings of the variables. In so doing,
some of the factors will appear to include variables that do not go
{ugether. Thus,

(1) Factor F3:

The less professionalism and the less adequate and clear
authority delegation existing in the organization should bring
ahout a shorter span and not a longer span, just as fewer number
of organizational levels (i.e., a flat organization) and the presence
of more capable managers should lead to wider spans. In other
words, there appears to be inconsistency in the sign of two out of
the four variables included in this factor.

(2) Factor F9:
11




The less job skills possessed by subordinates and
the less complex the activities performed, the wider is the spar
but the sign of these two variables does not seem to go with thi
sign of the variable similarity of activities. It is expected that thi
more similar the activities performed by the subordinates, th
wider is the span of control. .

(3) Factor A4:

When the activities performed by subordinates are mor
complex, the result should be shorter spans-and not longer ones,
On the other hand, the more competent the manager is, thé
wider (not narrower) should be the span.

(4) Factor A7T:

The less dispersed geographically are the employees and less
the discretionary content of the job, the wider is the span of}
control; but less interdependent jobs and a large volume of}
horizontal communication should require a shorter and not a
wider span of control.

In comparing the Filipino span factors with the American span
factors, F1 and A12 stand out but are in direct conflict. While the
two factors include the same variables, the factor loadings of these
variables are opposite in sign. Thus, there is a positive relationship inf
F1 but a negative relationship of the variables objectivity of
standards and formality of the review mechanism used in the
evaluation of performance in A12. :

One can also note from Table 1.1 and 1.2 that variables included
in the Filipino factor are not always the same variables included in ani
American factor. In other words, while some overlaps exist between!
Filipino and American factors, the variables do not always match. A]
test of the similarity of factors extracted from two different groups
using a fixed set of variable is the coefficient of congruence. Table 2
gives the coefficient of congruence that are equal or greater than 0.4

in absolute values for the factors of the two groups with overlapping
variables. 1

Positive coefficients in Table 2 indicate similarity of Filipino-
American factors while the negative ones show dissimilarity of
Filipino-American factors. There are only four sets of factors which
can be considered as fairly similar dimensions of the span of control

12



perveived by both the Filipino and American respondents. On the
wihor hand, there are eight combinations of Filipino-American
fwitors which turned out to be fairly dissimilar. In general, therefore,
e can conclude that the perception of Filipino and American
guilunto students in business differ as to the importance of variables
alfeoting the span of control. This may be due to a number of factors
wther than cultural differences such as exposure to formal organiza-
Hunn, nge, ete. which cannot be held constant.

Il s nlso possible that a questionnaire effect exists. Although the
yarlablon included in the_questionnaire administered to the Filipino
sspondents were the same as those in the questionnaire administered
W the American respondents, the arrangement of these variables was
deliborately altered. This was an attempt to test the stability of the
Japonsos. Based on the results, it seems that the variation in the
deslgn of a research instrument may bring about different responses
wen nimong the same respondents.

CONCLUSION

Ihe results of this study show that Filipino and American
gdunte business students perceive different factors affecting the
s of control. Moreover, this study suggests that, even allowing for
wullural differences, the perception of span of control factors may be
heavily wsituation-oriented. In any event, a checklist of possible
yarlables affecting an appropriate span of control as summarized in
M (uestionnaire used in this study may be a convenient starting
puint In the development of a Lockhead-type of an index of
Mipervisory burden. :

I n wpecific application to a firm, .a factor analysis approach may
I pumued to reduce these variables to a meaningful few. Assuming
Wil the dimensions extracted from the factor analysis are appro-

fale, then one can proceed to the construction of an operational

dex of factors. However, instead of a subjective weighing scheme
pibodied in the Lockhead method, one may use the average of the
Mean response of the variables included in each of the factors divided
w {he total of these averages as weights. In other words, suppose
Mwre aro i = 1, . . ., n responses for each factor: A(i) = EM= 1i(ij)
where X(ij) is the mean response on the jth variable of the ith factor.
Then the weights applied to these factors can be objectively
detormined as

13



W) = AG)/Z; 2 1 AG) i=1,...,n

The index 1= % | 100 W(i)(Fi) where F(i) is the ith factor sco

can then be correlated with the actual span of control to establish ¥
validity.

Table 2

Comparison of Filipino and American
Span of Control Factors Using
the Coefficient of Congruence

Similar Factors: Cgf,ff;ff,ﬂcgf
F4 and A10 . 0.59
F5 and Al 0.51
F10and Al 0.47
F8 and A7 0.40

Dissimilar Factors:
F5 and All -0.61
F2 and A8 -0.55
F1 and A12 -0.52
F9 and A4 -0.52
F6 and A5 -0.48
F7 and A2 -0.47
F9 and A6 -0.46
F3 and A8 -0.45

Alternatively, one can proceed to directly estimate the relatio;
ship between the span of control and the dimension of the span

14



vuntrol extracted from the factor analysis using regression analysis.
Hure, the actual span of control found in the firm under study will
% (rented as the dependent variable while the span factors will be
e Independent variables. The derived equation will then provide an
Indepondent check of the sign of the span factor extracted from the
fetor analysis.

15
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APPENDIX A
QUESTIONNAIRE ON THE SPAN OF CONTROL

The following have been mentioned in the literature as possible
lelerminants of the span of control — the ratio of the number of

mibordinates to a superior. Please go over the list first and then rate
the Importance of these determinants using the following five point
sonle:

| = not important

2 — slightly important

J — important

4 — moderately important
[h — very important

PLIEASE ENCIRCLE THE APPROPRIATE NUMBER

Not Very
important important

I Complexity of activities performed by
subordinates 1 2 3 4 b

¥ Job skills possessed by subordinates 1 2 8 4.5
i, Uleographical dispersion of subordinates 1 2 3 4 5

4. Himilarity of activities performed by
subordinates i 2 3 4 %h

i, Amount of training of the subordinates 1 2 383 4 5

#, Dincretionary content of subordinate’s
job 1 2 3 4 5

1. Dogree of professionalism of employees 1 2 3 4 5

B, Adequacy and clarity of authority
delegated to the subordinates 1 2 3 4 b

¥, Personality attributes of the subordinates 1 2 3 4 5

10, Nizo of the organization 1. 2 8 # 5
17




" 11. Nature of the production process used
by the firm 2 s

12. Number of products ' 1 2 3
13. Use of EDP by the firm 1. 2 3
14. Number of organizational levels 1 2 3

15. Scope and complexity of activities to be
planned r 2 3

16. Cost of subordinate’s queuing time to
see superiors 1 2 3

17. The rate of organizational change 1 2 3
18. Volume of vertical communication 1 2 3
19. Volume of horizontal communication 1 2 3

20. Nature of the communication media
used 1 2 3

21. Degree of job interpendency 1 2 3

292. Functional authority imposed on
*  superior 1 2 3

23. Amount of organizational assistance
received by the superior 1 2 3

24. Availability of manuals, rules and
regulations as substitute for
superior-exerted control 1 2 3

25. Discretionary content of manager’s job 1 2 3
26. Amount of personal contacts required
of manager 1+ 2 -3

97. Time and effort needed to coordinate
subordinates’ activities 1 2 3
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U, Objectivity of standard applied in
assessing a subordinate’s
performance

#0, Neview mechanism used by superior
in evaluating a subordinate’s
performance

#0), Personal characteristics and
capability of manager
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