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INTRODUCTION

Social organizations have recently received considerable popular
and scientific attention. Popular discussion ranges through the
eco]ogfca] and materialistic 1imits to growth to scenarios on the
jmplication of continued increase in the size of the organization.
Social scientists on the other hand try to point out some of the
distinctive structural dimensions of the organization, to indicate some
of the causes and results of these dimensions, and to indicate their
interrelationship within the context of a formal organization.

A review of the Titerature directs attention to the inconclu-
sive results concerning the relationship between organizational
structure and organizational size. The question arises whether there
necessarily exist organizational structural differences that reflect
differences in the size of the organization. Hall, Haas, and
Johnson (1967) maintain:

The relationship between organizational size and organizational

structure has been a persistent subject in the Titerature.

However, interest in this area, which has been expressed at

both the inferential and empirical levels, has not resulted in

a definitive set of propositions or findings (903).
Pugh et al. (1968) concede that concepts in this area are primitive and
that one must develop a conceptual scheme which allows comparison among
organizations with respect to size and structure. Once the scheme is
developed, the role of size may be extended by studying unique types of
organizations.

This study investigates the concepts of organizational size and

organizational structure. Specifically, this is a study of bureaucratic

structural dimensions and their relationship with organizational size in




INTRODUCTION ix

a number of homogeneously complex organizations. The relationships are
based on a theoretical model of organizational context and structure
derived from Weber's bureaucratic theory (1947), the Aston group
studies (1968) of contextual and structural variables, and the Reimann
framework (1973) of structural dimensions. The organizational units
investigated are the Ontario Colleges of Appiied Arts and Technology.
In particular the research is to investigate: (a) the aspects
of size to measure; (b) the size-structural relationships; (c) organiza-
tional size as a determinant of organizational structure; and (d) the
dimensionality of structure. The uniqueness of the college population,
which provides control on a number of context variables, will allow the
study to support the possible causal relationship of the independent
context variable, size, to organization structure. The results of the
study should provide additional insight into the concepts of size and

structure in formal organizations.




Chapter I
REVIEW OF THE LITERATURE

This chapter provides a framework and model for the relationships
of organizational size and organizational structure, delineates and
provides the conceptual basis of structure, and of size, reviews the

relevant studies indicating the relationship between the variables, and

states the research hypotheses.

1. A Theoretical Framework

A review of the organizational theories, given in the literature,
is used to develop a theoretical model of the total organization. This
research tests a portion of the model specifically pertaining to the
relationship between organizational size and organizationé] structure.

Organizational theory, as a formal area of study, dates to the
turn of the century. The earliest thinkers, the classical organization
theorists, provide a conceptual framework and terminology for further
study. The evolution of classical theory develops through three areas
of research. The first, usually titled scientific management theory,
is closely associated with the work of Frederick Taylor. Scientific
management is most concerned with the use of men as adjuncts to machines
in the performance of routine productive tasks (Schoderbek et al., 1975:
109). Two structural dimensions advocated by scientific management
inciude specialization, defined as a division of labour confined to a

single function; and standardization, defined as the specification of

established procedures.
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REVIEW OF THE LITERATURE 2

Max Weber's (1947) theory of bureaucracy constitutes the second
area of classical theory. The characteristics of bureaucratic structure
provide 1ﬁteresting variables which are capable of being studied
empirically. They include rules and procedures drawn up to cover official
functions and conduct of office; a specific sphere of competence, with
necessary authority and means of compulsion; official positions formed in
a hierarchy; administrative acts, decisions and rules formulated and
recorded in writing; and a hierarchy of authority with centralization of
control and supervision.

The third area, administrative theory, is based on:the writings
of Fayol, 1929; Mooney and Reiley, 1939; and Urwick, 1940 (Wexley and
Yukl, 1977: 32). This theory suggests ideal designs for organizational
structure. Included in the administrative structural dimensions and set
forth as principles are hierarchial levels, span of control, departmenta-
tion, staff-l1ine relationships, and centralization. The structural
dimensions of bureaucracy and administrative theory are quite similar.

In summary the classical theory has suggested a number of
primary variables or dimensions of organizational structure. The major

dimensions include:

1. A division of labour based on functional specialization,

2. A set of standardized rules and procedures for the conduct
of the office,

3. A well-defined hierarchy of official positions consisting of
a number of levels,

A written record of formalized acts, rules and decisions,
5. The degree to which control is concentrated or centralized,

e e A A ARk GE SN 8 5 B M7 T SR B AR RS A K AT A S




REVIEW OF THE LITERATURE 3

6. The span of control of the officers, and

7. The staff-1ine relationship indicating the ratio of administrative
personnel to production personnel.

Neoclassic or human relations theory emerges to rectify the
shortcomings of classical theory. The emphases of neoclassical theory
are on the human dimension of management and on the informal organization.
While an important field of study, it is not considered relevant to

the present research. Blau and Schoenherr note:

Formal organizations as well as other social structures

exhibit regularities that can be analysed in their own

right independent of any knowledge about the individual

behavior of their members. (1971: viii)

Organizational structure dimensions can thus be examined
without reference to the member behaviour. Today, organization theory
is characterized by the extension of the earlier theories and the
emergence of behavioural science research. Using social science
research methods, behavioural science attempts to study various aspects
of organizations, adds a great deal to the theories, and provides a
means for empirically testing the theories. Behavioural science is

classified in terms of three different levels:

(1} the behaviour of individuals,
(2) the behaviour of groups, and
(3) the complex organization as an integrated whole. (Filley et al.,

1976: 17)
It is the third level of behavioural science research, the total complex

organization, which is of interest in this study.
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Here the total organization is examined in relation to other
total organizations--as in systems or organizational
classification--or the design of the total system and its
effects on behavior studied. Much of the work in this area
has sprung from tests of Max Weber's theory of bureaucracy
(1947). (Filley et al., 1976: 17)

In order to attain a greater insight into the total organization,
Haire (1959) looked to the biological sciences and borrowed the Tiving
organism model. This model reorients the researchers, firstiy, to
examine factors inside the organization as per the classical theorists,
and secondly to examine the context within which the organization Tives
and functions. Assuming the organization is pursuing a goal of survival,
he perceives the external environmental contexts as presenting threats
which cause the organization to develop protective structures. From

this and other studies of the organization as an organism (Leavitt, 1964;
Starbuck, 1965) evolves the systems theory of organizations. This modern
theory considers the organization as an open system which interacts with,
is dependent on, and seeks to control and adapt to its environment. A

system is defined as:

a set of objects together with relationships between the
objects and between their attributes connected or related
to each other and their environment in such a manner as to
form an entirety or whole. (Schoderbek et al., 1975: 30)
Thus causal connections are noted between the components of the
system indicating that a change in one subsystem creates a chain reaction
in the other subsystems. Also stressed in the situation is the dependence

of the organizational structure on the environmental context within

which it exists.
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REVIEW OF THE LITERATURE 5

Pugh et al. (1963), in the Aston studies, recognized the
primitive state of the organizational structural concepts. Drawing
from the theory of bureaucracy and other management writings, this

group formulated the following five primary dimensions of organizational

structure:
1. Specialization,
2. Standardization,
3. Formalization,
4., Centralization, and
5. Configuration. (Pugh and Hickson, 1968)

Further their studies postulated the contextual-structural relationships.
Using the concepts advanced by Bakke (1959), they delineated and
operationalized seven contextual variables. The 1ist of variables includes
origin and history, ownership and control, size, charter, technology,
Tocation, and dependence.

In summary organizations are hypothesized to be goal-oriented with
the major long range goal being survival. The environment provides the
opportunities and limits in the development of an organization. The
environmental contextual variables interact with and cause development of
the structural component of the organization.

The basic hypothesis of the present research is that organiza-
tional structural dimensions are related to organizational size. While
it is assumed that increase in size is a resultant of other unspecified
causal factors, it appears to have a causal relationship with structure.
The notion which makes size solely responsible for the resultant structure

is naive. However, at the same time, emphasis is placed on the size

s e+ e




‘§ REVIEW OF THE LITERATURE 6

aspect which is held to be relevant to the structure on the basis of

previous writings (Weber, 1947; Pugh et al., 1968; Hinings et al., 1967;

[T VIS SR

Child, 1972). Other authors (Woodward, 1958; Hall, Haas and Johnson,

1967; Aldrich, 1972) indicate contextual variables, such as technology,
are also important in determining structure. i

This present study therefore assumes there is a possibility of
an interaction between size and other contextual variables which tends
to determine organizational structure.

The Aston group (Pugh et al., 1963, 1968) set forth five structural
dimensions and seven contextual dimensions. Using these dimensions as
variables, they are depicted as a model (Figure 1). This basic systems
theory model postulates relationships among the variables of external
environment, context, structure, and effectiveness. The environment
variables, basically outside the control of the organization, provide
the opportunities and constraints used to create viable organizations.

The contextual variables indicate the context within which the

organization exists. While they are of great importance, they are

controlled to some extent by the organization. The structural variables
make up the superstructure or skeleton of the organization. They are

the durable and formally sanctioned relationships within the organization
by which the organization moves towards its goals. The effectiveness

variables evaluate the goal attainment of the organization. These

gg measures, in the short term, generally include productivity, efficiency,
i and worker satisfaction. The long term measure is organizational

survival.
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REVIEW OF THE LITERATURE 7

The model outlines the perceived relationship of the environment,
context, structure and effectiveness variables. It indicates the areas
for researching and in particular the relationship between contextual
and structural variables. The next portion of this paper discusses

the variables and reviews the relevant studies.




SSINIATLIILAA
TYNOILVZINYIYO

—

uolLjeanbLjuo)-
uoLjezLeajus)d-
uolLjezyeuwiod~
uoLjezLpJiepuels-
uotjezi|eroads-

SI19YIAYA
TYANLINGLS

alqelJep
[e4n3onu3s
juapuadaq

S pue azLS |euolleziuebug

9Z1S

319VIYVA
TvNLX3INOD

alqeLueA
[en3xajuo)
juapuadapu]

uoL3ed0i-
9ouapuada(q-
KBoouyoai-

A9340Y)-

[043U0) pue diysadump-
£403SLH pue ulbiaQ-

S37aVIdVA TYNLXILNOD

/‘\

sa|qeLJdep
juapuadapu]
pe|1043uo0j

usamiag dLysuoiie|ay 8yl 4O LBPOW LBIL13403YL

WZ> —~OZE WZ

*1 aJnbl4




REVIEW OF THE LITERATURE 9
2. The Variables

A review of the approaches to organizational structure given in
the literature and a conceptualization of structure used in this study is
followed by an examination of the concept of organizational size. Once
the concepts are established, the relationships as indicated in the model
are supported by relevant studies.

(a) Organizational Structure

While there does not appear to be a universally -accepted
definition of structure, there is general agreement:that structure does
exist. Bakke declares:

the current student of organizational behavior will not
find a commonly accepted definition of the structure of
the social organization suitable for his purpose in the
study of such specific purpose organizations as work teams,
departments, companies, unions, schools, churches, and the
Tike. (1959: 17?

Instead, the concept of organizational structure was expressed in terms of
dimensions that appeared.to be-related to the structure. . Holdaway et al.
point out "there is general agreement that structure refers to those
deliberate patterns of relationships in organizations" (1975: 37).

Indeed, accepting the above as factual Khandwalla defined organizational

structure as:

the network of durable and formally sanctioned organizational
arrangements and relationships. ...And it is, or is intended
to be, an appropriate administrative means by which the
organization goes about achieving the purpose for which it
was set up. (1977: 482)
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Traditionally, these durable deliberate patterns of relationships

that constitute organizational structure were defined in terms of the

dimensions of Weber's model of rational bureaucracy1. The model's i

dimensional perspectives, cited as bureaucratic attributes, originally

included:

1. A continuous organization of official functions bound by rules. }

2. A specific sphere of competence: !
a. Involves specific division of labour.

b. Provision of the incumbent with the necessary authority to
carry out these functions.

c. Necessary means of compulsion are clearly defined and their
use is subject to definite conditions.

3. Organization of offices follows the principle of hierarchy;
that is, each lower office is under control and supervision
of a higher office.

4. The rules which regulate the conduct of an office may be
technical rules or norms.

5. In the rational type, it is a matter of principle that the
members of the administrative staff should be completely
separated from ownership of the means of production or
administration.

6. In the rational type case, there is also complete absence of
appropriation of his official position by the incumbent.

7. Administrative acts, decisions, and rules are formulated
and recorded in writing, even in cases where oral discussion
is the rule or even mandatory.

8. Legal authority can be exercised in a wide variety of different
forms. (Weber, 1947: 330-332)

The Weberian model indicated the administrative staff possessed
other characteristics. First, the office holders were.personally free and

subject to authority only with respect to their impersonal official

1 While forms of bureaucracy can be traced into the early history
of man, it remained for the publication and translation of this classical
work of Max Weber to kindle the interest in bureaucratic structure.
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obligations. Second, there was a clearly defined hierarchy of offices in
which the sphere of competence was specified for each office, and candidate
selection was on the basis of technical qualification. Third, the office
was the sole or primary occupation of the incumbent. Fourth, promotion was
based on either or both seniority and achievement. Finally, the incumbent
was subject to strict and systematic discipline in the conduct of his
office. (Weber 1947: 333-341) Because the emphasis of this research was
on the bureaucratic structural dimensions, it became imperative to examine
the bureaucratic attributes in greater detail.

An administrative structure, or the anatomy of the organization,
outlined by these bureaucratic attributes, was considered universal, that
is generally applicable to any work organization. Consequently, early
research assumed the absolute presence of the bureaucratic dimensions in
all organizations. This assumption resulted in researchers measuring the
extent of presence of these dimensions in order to determine the bureau-
cratic qualities of each organization.

Udy queried the absolute presence of these bureaucratic dimensions.

From a sociological point of view, his [Weber'sl specifications

for the "rational bureaucracy" superficially resemble the cate-
gories of a model. Yet on closer scrutiny they prove to be

alleged concrete attributes, rather than variables or categories
in a classificatory scheme. (1959: 791)

Reformulating seven of Weber's bureaucratic attributes as variables and
using a crude present versus absent measurement, Udy distinguished
three positively associated variables of bureaucracy. These

variables were hierarchy of authority, administrative staff, and
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rewards differentiated according to office.

Another major study (Hall 1963) postulated structural dimensions

of bureaucracy. Based on the frequency of citation and theoretical importance,

Hall selected and delineated what were considered the major bureaucratic
structural dimensions. Using the subjective assessment of the employees
for a data base, six dimensions were singled out as meaningful bureaucratic

structural attributes found in all organizations to a greater or lesser

degree. Thus he contended the dimensions existed in the form of a continuum.

As a consequence an ideal-type bureaucracy and a non-bureaucratic
organization appeared to have bureaucratic structural dimensions to a

degree. These dimensions took in:

. A division of labour based upon functional specialization.
. A well-defined hierarchy of authority.

. A system of rules covering the rights and duties of positional
incumbents.

1
2
3
4. A system of procedures for dealing with work situations.
5. Impersonality of interpersonal relations.
6. Promotion and selection for employment based upon technical

competence. (1963: 33)

A third landmark study, advocating the concept of structural
dimensions, was conducted by the Aston group (Pugh et al., 1968). This
group believed the structural concepts, while central to organizational
theory, remained primitive in empirical application. "What is needed is
precise formulation of characteristics of organization structure, and
development of measuring scales which will assess the differences
quantitatively" (Pugh and Hickson, 1968: 375). Drawing from the theory of

bureaucracy and from management writings, the differences in organizational

structure were fairly adequately subsumed into six primary dimensions of
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structure: specialization, standardization, formalization, centralization,
configuration, and flexibility. These primary structural attributes
were defined and operationalized into scaled measures.

Using the scaled measures, the Aston group evaluated the
structural differences systematically across fifty-two diverse work
organizations. Through principal component analysis the researchers
were able to empirically establish four basic, orthogonal components
of organizational structure: structuring of activities, concentration of
authority, line control of workflow, and the supportive component
(Pugh et al., 1968: 89).

This monumental study with its objective measuring devices
provided management theorists with a much needed method of comparison
between organizations. Both the reappraisal studies and the replication
studies added support to the delineated structural dimensions.

Inkson et al., (1970), revised and shortened the measuring instrument.
This short form, tested for accuracy of representation, correlated very
highly (0.91 - 0.97) with the two independent dimensions of structure.

In a further attempt to clarify the relevant structural dimensions,
Reimann (1973) utilized the three measures, functional specialization,
formalization of role definition, and lack of autonomy, from the revised
Inskon schedule. To these he added eight bureaucratic measures considered

significant and representative of organizational structure. These
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measures included:

delegation of authority,
centralization index,
functional dispersion,
hierarchial control,
functional specificity,

staff density.

administrative density, and
vertical span (1973: 464-465).

oO~NOOIThWN -~

Reimann, using principal component analysis and varimax rotation,
produced three uncorrelated structural components: specialization.
(functional specialization and vertical span), formalization (formalization
of role and lack of autonomy), and decentralization (delegation of
authority and centralization index). These components describe the same
aspects of bureaucratic structure as did the Aston studies. A fourth
dimension, administrative density (administrative density and staff
density), also was found. Together, the four dimensions accounted for
75.5 percent of the total variance.

Holdaway et al. (1975), studying the educational sector in
Western Canada, were basically concerned with the ability of the Aston
methodology to differentiate the structural differences between four
groups of similar organizations. These researchers used a modified
version of the Inkson information schedule (1970: Appendix A). Data were

collected on the structural dimensions of functional specialization,

formalization, centralization, autonomy, standardization, and configuration.

The configuration dimension included measurements of (1) the chief
executives' span of control, (2) subordinate ratio, (3) percentage of

clerks, (4) percentage of non-workflow personnel, and (5) percentage of

superordinates.




REVIEW OF THE LITERATURE 15

Principal component analysis and varimax rotation, performed
on the structural data, provided three components of structure:
bureaucratic control (formalization, standardization of personnel
procedures, centralization and autonomy [negative]); administrative
configuration (functional specialization, chief executive span [negativel,
percentage of superordinates, percentage of clerks, and subordinate
ratio [negative] ); and non-workflow proportion (subordinate ratio
negative] and percentage of non-workflow employees).

Various structural dimensions, utilized in some of the major
research studies, are summarized in Tables 1 to 8. From these studies
and from the above discussions, it was proposed to gather data on five
measures of bureaucratic structure and five measures of configuration
structure, which appear to have some relationship with organizational
size. These measures include the following basic dimensions:

1. Functional specialization measured as the number of
support non-line functions carried out by ‘designated

workers at least half of their available working day
(Holdaway et al., 1975).

2. Formalization of role definition measured the extent
to which rules, procedures, instructions and other
communications were written (Inkson et al., 1970).

3. Autonomy measured as the degree to which decisions are
made within the unit of the organization (Inkson et al.,
1970).

4. Delegation of authority measured as the ratio of the
number of specific management decisions the chief executive
delegated to the number he had authority to make
(Reimann, 1973).
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Centralization measured as a function of (a) the locus

of decision making with respect to major and scientific
functional policies, (b) the degree of information

sharing between levels, and (c) the degree of participation
in long range planning (Reimann, 1973).

Vertical span measured as the number of levels in the

hierarchy including the top-chief executive-and-bottom-
worker level (Reimann, 1973).

Span of control measured as a function of (1) the number
of employees who report directly to the chief executive
officer, and (2) the subordinate ratio, the mean number
of instructors who reported directly to their immediate
supe;visors, such as department chairmen (Holdaway et al.,
1975).

Percentage of clerks measured as the percentage of employees
who were engaged in clerical duties (Holdaway et al., 1975).

Percentage of non-workflow personnel, the percentage of
employees who were not engaged in instruction or supervision
(Holdaway et al., 1975).

Percentage of superordinates (administrative ratio) measured
as the full-time equivalent percentage of employees in
supervisory positions, including non-workflow supervisory
positions (Holdaway et al., 1975).

These measures were considered representative of the major factors of

organizational structure.

In summary, the first task in this section was to delineate

the structural dimensions of an organization. The present study assumed

there were relevant dimensions of structure which were important

characteristics in the comparative study of organizations. Based on

Weber's bureaucratic attributes, the differences in organizational

structure have been delineated by the Aston group into six primary

dimensions. The first five dimensions were operationalized and scaled

as structural variables. Modified versions of the Aston bureaucratic

measures provided the instrumentation, used in recent research, to
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TABLE 1 17

Summary of Major Studies of
Structural Variables: Specialization

Researcher Definition of Specialization - Division of Labour
Weber A specific sphere of competence, with division of labour,
1947 necessary authority and means of compulsion
Pu?g et al. The division of labour within the organization
' 63
Rushing The distribution of individuals among the structural parts
1967

Hinings et al.
1967

A division of labour in the organization; a clear cut distri-
bution of organizational tasks among a number of positions as
official duties

Rushing The total number of occupational differences among individuals,
1968 in this case, all the production personnel

Pugh et al. The division of labour within the organization, the distribution
1968

Inkson et al.
1970

of official duties among a number of positions

Hall A division of labour based upon functional specialization
1972
Child Functional specialization is the extent to which official duties
1972 are divided between discrete, identifiable functional areas and
role specialization - the extent to which official duties are
divided within functional areas.
Reimann Functional specialization is at least one person performing
1973 that particular function and.no other function

Hickson et al.
1974

Functional specialization is the degree to which the activities
of the organization are divided into mutually exclusive sets

Holdaway et al.

1975

Functional specialization is the number of support nonline
functions carried out by designated individuals at least one-
half of their available working time.

Blau et al.
1976

(1) the number of job titles (2) an index of occupational
diversity and (3) the Pugh et al. measure of functional
specialization

T R i
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TABLE 2

Summary of Major Studies of
Structural Variables: Formalization

Researcher Definition of Formalization
Weber Administrative acts, decisions and rules formulated and
1947 recorded in writing
{1 Pugh et al. How far communication and procedures in an organization are
1963, 1968 written down and filed
Rushing The routinizing of performance in formal rules and by
1965 keeping written records of work performance

Hall, Haas, and
Johnson

Is measured by roles, authority relations, communications,
norms and sanctions, procedures

1967

Inkson et al. The extent to which rules, procedures, instructions, and
1970 communications are written

Child
1972

Reimann The extent to which rules, procedures, instructions and
1973 other communications were in writing

Hickson et al.
1974

The degree to which the intended- behaviour is prescribed in
writing

Holdaway et al.
1975

The number Of documents <in the institution used for specifying
roles and checking on role performance

Quchi
1977

The formality with which rules and regulations are communicated
to employees
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TABLE 3

Summary of Major Studies of
Structural Variables: Autonomy

Researcher Definition of Autonomy
4 Weber Provision of the incumbent with the necessary authority
. 1947 to carry out the functions
Duncan The degree of participation in decision making
1973
Reimann Lack of autonomy is having top management refer certain
1973

levels of decisions to higher levels of authority

Hickson et al.
1974

The degree to which decisions are made within the unit of
the organization

Holdaway et al.
1975

The extent to which relevant decision making authority is
inside the organization

Robey, Bakr and
Miller

Operations, autonomy is the proportion of final decisions

made by the resident operations manager and his staff, which

1977 includes any decision delegated by him to his subordinates
TABLE 4
Summary of Major Studies of
Structural Variables: Delegation of Authority
Researcher Definition of Delegation of Authority
Reimann The ratio of the number of specific management decisions
1973 the chief executive delegated to the number he had
authority to make
Khandwalla The extent to which the chief executive officer of the
‘ 1974 firm has delegated decision-making authority in each of

the nine key areas of decison-making
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TABLE 5

Summary of Major Studies of
Structural Variables: Centralization

Researcher Definition of Centralization

Weber A hierarchy of authority with centralization of control
1947 and supervision

Pugh et al. The locus of authority to make decisions affecting the
1963, 1968 organization

Child The extent to which locus of authority to make decisions
1973 affecting the organization is confined to higher levels of

the hierarchy

Reimann A function of (a) the locus of decision making with respect

1973, 1975 to major and specific functional policies (b) the degree of

information sharing between levels and (c) the degree of
participation in long range planning

Holdaway et al.
1975

The distribution of decision making authority through the
hierarchy ‘

Blau et al.
1976

Decentralization of decision making authority was measured by
gathering information on the Tevel at which 25 key decisions
were made

Evers, Bohlen
and Warren
1976

The degree to which power is concentrated in a social system-
developed from eight decision making areas

Robey, Bakr and
Miller

The number of final decisions made at each level (multiplied
by weight assigned to that level and summing of all levels)

1977
Pugh The degree to which authority to make certain decisions is
: 1977 Tocated at the top of the management hierarchy
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TABLE 6

Summary of Major Studies of
Structural Variables: Vertical Span

Researcher Definition of Vertical Span (Hierarchy)
Weber Organization of offices follow the principle of hierarchy that
1947 is each Tower office is under control and supervision of a
higher office
Woodward Number of levels of the organization
1958, 1965

Hall, Haas and
Johnson

Number of levels of the organization

1967

Pugh et al. The number of job positions between the chief executive and
1968 the employees directly working on the output

Blau and . r‘Number of managerial levels in an organization

Schoenherr
1971

Hall A hierarchy of authority
1971

Meyers A count of number of hierarchial levels plus one for
1972 department heads

Goldman Number of hierarchial reporting steps from salesperson to
1973 chief executive

Reimann The number of levels in hierarchy including the top-chief-
1973 executive-and-bottom-worker-level

Reimann
1975

Blau et al. The number of managerial levels
1976

Ouchi The total number of levels of hierarchy counting each level
1977

from the chief executive officer to the sales person in the
store's largest merchandising division

Robey, Bakr
and Miller
1977

A count of hierarchial positions on the organizational chart
provided by each property
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TABLE 7
Summary of Major Studies of
Structural Variables: Span of Control
Researcher Definition of Span of Control
Weber There is a clearly defined hierarchy of offices with each
1947 office having a defined sphere of competence - differentiation
of functions
Dale Number of employees reporting directly to chief executive
1952 officer
Entwistie and Number of people reporting to college presidents and corporate
Walton chief executives
1961
Woodward (1) Number of executives responsible to the chief executive,

1958, 1965 and (2) the average span of control of production department

first-1ine supervisors
Pugh et al. (1) Number of employees reporting to the chief executive,

1968 (2) the ratio of subordinate to first workflow superordinates,
and (3) percentage of total employees that were direct-output
employees

| Zwerman Number of employees reporting to the chief executive and first-

1970 1ine supervisors

Blau and > = - Number of people reporting to (1) directors, (2) division heads,

Schoenherr (3) local office managers, and (4) first-Tine supervisors
1971

Blau et al.
1976

Goldman Over buyers - average number of buyers supervised by each

1973 . merchandise manager __ L
Over sales - average number of sales personnel supervised by
each department manager

il Heron (1) The number of employees who reported directly to the chief

§ 1973 executive officer (2) Subordinate ratio, the mean number of

i Holdaway et al. instructors who reported directly to their immediate supervisors,
#1975 such as department chairmen

4 Friesen et al.

A 1976
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TABLE 8

Summary of Major Studies of

Structural Variables: Administration Personnel Ratios

Researcher

Definition of Administration Personnel Ratios

; Terrien and Mills

.| 1955

Administrative component is computed as the mean percentage
of the administrators (superintendant, his assistants and
immediate staff, principals, business managers and the like)
to the total staff

Anderson and Warkov
1961

The percentage of all employees classified in the category
"General Hospital Administration"

Haas, Hall and

Supportive component - all persons engaged in activities which

Johnson contribute indirectly to attainment of organizational goals
1963
oodward Ratio of managers and staff to other organization members
1958, 1965
Rushing Ratio of administration personnel to production personnel.
1967 Administrative is the sum of managers, officials, professionals
Pondy and clerks. Production is the sum of craftsmen, operatives
1969 and labourers
Tosi and Patt Administrative ratio: A/P - where A is all personnel not
1967

directly involved in production and P is the total personnel
in hospital

1971

Holdaway and Blowers]

Administrative ratio

(1) administrative personnel/number of schools AP/NS

(2) 100 administrative personnel/number of professional and
administrative staff 100 AP/NPA

(3) 100 professional personnel/number of professional and
administrative staff 100 PP/NPA

(4) administrative personnel plus school principals/number
of schools APP/NS

(5) 1000 APP/NPA

(6) 100 APP/NPA

(7) 100 APP/number of classroom teachers

Blau and
Schoenherr
1971

Clerical Ratio: sum of all clerical personnel/total personnel,
times one hundred

Supervisory Ratio: sum of all supervisory personnel/total
personnel, times 100

Staff Ratio: number of administrative staff, staff and tech-
nical equivalent positions divided by total number of
equivalent positions, times 100
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Table 8
(continued)

(VR

Researcher

Definition of Administration Personnel Ratios

Hendershot and James
1972

Supervisory-teacher ratio: number of supervisors and
principals divided by the number of teachers

James Supportive employment: the relative size, i.e., number of
1972 people in the component to the total number of personnel
of each of (1) managerial component; (2) clerical;
(3) total administrative = (1) + (2); and (4) differences
between (1) and (2) above
Goldman Administrative ratio: proportion of executives and super-
1973 visory personnel to total personnel
Reimann Staff density; the ratio of the total number of specialists
1973

to the total number of employees.
Administrative density: the ratio of the number of 1ine

supervisors, managers, and staff personnel to the total
number of employees

Champion and Betterton
1974

Administration production ratio: A/P. The proportion of
individuals performing administrative functions in relation
to the total number of production personnel

Freeman and Haman
1975

Administrative intensity: the relative size of the two
personnel components: the administrative; and the
production-worker (teacher)

Holdaway~etcal.
1975

Configuration variables include: (1) Chief executive's span
of control, the number of employees who report directly to
the chief executive officer. (2) Subordinate ratio, the
mean number of instructors who report directly to their
immediate supervisors, such as department chairmen.

(3) Percentage of clerks, the percentage of employees who
were engaged in clerical duties. (4) Percentage of non
workflow personnel, the percentage of employees who were
not engaged in instruction or supervision. (5) Percentage of
superordinates, the full-time equivalent percentage of
employees in supervisory positions, including non workflow
supervisory positions

Evers, Bohlen and
Warren
1976

Managerial component ratio: number of management (those who
had at least one person reporting to them) divided by total
number of employees

Clerical component ratio: number of clerks divided by total
number of employees

Administrative component ratio: managerial component plus
clerical component divided by total number of employees
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obtain numerically standard information necessary for a comparative
systematic study.

Seéond]y, based on the review, researchers contended that
bureaucratic structure was multidimensional (Pugh et al., 1968;
Reimann, 1973; Holdaway et al., 1975). However, others supported
the unidimensional concept that a single component represented a
configuration of structural variables (Hall, 1963; Child, 1972).
This present report will hypothesize that bureaucratic structure is

multidimensional.

(b) Organizational Size

Inasmuch as one of the most notable characteristics of the
contemporary Western world appears to be a proliferation of
formal organizations, the problem of the effects of size

per se seems to be deserving of exploration (Terrien and
Mills, 1955: 11).

As early as 1955, theorists studying organizations made size
of organizations a compelling issue. In a review of 80 empirical
comparative studies of size and organization structure, Kimberly (1976)
noted the research activity, as measured by the number of published
studies, has doubled every five years for the past twenty years.
Intuitively, size does appear to interact with a multitude of other
organization structure variables, for example specialization. Never-
theless, research has provided inconsistent and contradictory answers to
such questions as what is the role of size. Pugh et al. (1969) and

Blau et al. (1976) reported that size appeared to be the most important

. contextual variable explaining differences in structure. On the other
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hand, Woodward (1958); Hall, Haas and Johnson (1967); Goldman (1973)
supported the technology variable as the more important determinant
of structure. Is size then a determinant of variability in the
structure of an organization?

What is size? In the 1iterature the conceptual definitions
of size were lacking, although size was generally considered as an
expansion of the organization. The operational definitions, as
revealed by the literature reviews, tended to define size in terms of
measurements such as the number of employees, the net assets, student
enrollment, average daily patient load, reqular dues-paying membership,
annual sales, and revenue.

In attempting to define and operationalize size, Hall speculated
that: "Size is obviously the number of employees in an organization"
(1972: 109). Support for such a definition was available. Terrien and
Mills (1955: 11-13) utilized the number of employees as an adequate
measure of size in studying the effects of changing size upon internal
structure. In their size, complexity and formalization study, Hall et al.
stated that "determination of organization size for this study was quite
simple. The total number of paid employees in the organization was
taken as an accurate measure of size" (1967: 905). Pugh et al. (1968),
Blau and Schoenherr (1971), and Holdaway et al. (1975) also measured size
by the number of employees. This appeared as the most common measure of
size (see Table 9 for the operationalized definitions of size included

in the reviewed literature). Kimberly indicated, "sixty-five of the 80

!
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articles reviewed--more than 80 percent used this measure" (1976: 582).

A hospital study determined the dimension of size through two
scales. "fhe first independent variable, organization size was measured
by the Annual Average Daily Patient Load...An alternative measure of
organizational size is the total hospital labour force" (Anderson and
Warkov, 1961: 24). The correlation between these size measures was
0.966.

The Aston group postulated seven contextual variables as
potential causal factors of organizational structure. Of these, the
major contextual variable was organizational size. This group provided
three operational measurements of size, first by the number of employees,
second by the net assets utilized, and finally by the number of employees
in the parent organization. The first two measures were highly correlated
(r=0.78). Due to the distribution of the size data (mean=3,370;
S.D.=5,313) the logarithm of size was employed and the resultant
correlation was 0.81 (Pugh et.al., 1969: 97-98). Other researchers such
as Inkson et al. (1970), Hickson et al. (1974), Aldrich (1972) and
Child (1972) also used the logarithm of the total number of employees as

the measurement of organizational size.

In the study of the educational sector, Holdaway et al. (1975)

postulated three measures of size.

Number of employees is defined as all non-student employees
in each institution. Although number of faculty is commonly
used as a measure of size, it is not reported in the study
because it correlates .99 with the number of non-student
employees. Number of students is expressed in full-time

equivalents. Number of programs are those of at least one
year duration. (1975: 41)
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Kimberly (1976), in his article, argued the necessity to
include size measures other than the number of employees. Using the
various operational definitions of size, he derived four important

aspects which should be considered in the selection of size measures:

(1) The physical capacity of the organization,

(2) The personnel available to an organization,

(3) Organizational inputs or outputs, and

(4) Discretionary resources available to an organization

(1976: 587-588).

As a result, this present research intends to utilize four
distinct measures of size. First, the physical capacity of the organi-
zation is measured by the number of post-secondary programs, of at
least one year duration, given at each institution. Second, the number
of full-time employees is utilized to measure the available personnel.
Third, for the measurement of organizational input, the number of full-
time equivalent students is used. And finally, the total institution
revenue is considered to measure the discretionary resources.

In summary; researchers frequently- use the-most_convenient
size measure without considering all the aspects of size. Many studies
(Pugh et al., 1968; Holdaway et al., 1975) indicate a relationship
exists between the size measures, and this relationship justifies the
use of any one measure. However, little attempt is-made to=isolate
an adequate measure of size. It is proposed to examine the relationship

between four size measures in order to delineate one adequate dimension

‘which accounts for a large proportion of the common factor variance.

The review, to this point, has delineated the major dimensions

of structure. Ten of these dimensions were defined and utilized in this
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study. The independent variable of size was defined and four measures
of size were proposed. The remainder of the literature review will
develop the possible relationships as postulated by the proposed
theoretical model, a framework for the study, and a more explicit and

detailed description of the possible relationships between size and

structure.

(c) Relevant Research Studies

The overwhelming size of modern organizations and its effects
on bureaucratic structure and process have been a subject of
wide concern to sociologists and administrative scientists in
the past decades, stimulating a wide variety of comparative
research aimed at discovering and delineating the relationship

between size and a host of other organizational var1ab1es
(Goldman, 1973: 89).

A predominant assumption in the literature relating to the total
organization contends that organizational size has far reaching effects
on other organizational characteristics. This concern over size has
stimulated a great deal of research, however, the conclusions reached
with regard to the size relationships are rather contradictory and
inconsistent.

Many of the early studies assumed implicitly that a positive
relationship exists between size and bureaucratic structure, that is
with an increase of size the organization became more bureaucratic.

For example, Dale (1952), using a sample of 141 American companies,
found the span of control of the chief executive officer increased with

the size of the company. This finding was supported by Entwistle and
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Walton (1961) and their study of 20 university and colleges and

14 manufacturing firms. However, Woodward (1958, 1965), studying

100 Britisﬁ manufacturing firms, indicated size has little effect on
the span of control of the chief executive officer and the first line
supervisors. Indeed, Woodward reported the span of control was
related to the technology of the firm. Zwerman's (1970) research
claimed the chief executive span of control was closely related to the
size of the workforce while the span of the first 1ine supervisor was
not related to the size of the workforce. Blau and Schoenherr (1971),
Goldman (1973) and Blau et al. (1976), tended to add support that size
was positively related to span of control.

In 1955, Terrien and Mills proposed a study to obtain information
regarding the effect of size upon the intra-organizational structure.
Studying certain school districts in California, these researchers
supported the hypothesis that the administrative component contained a
higher mean percentage of the total staff in the large school districts
as compared to smaller school districts. On the other hand, the research
of Anderson and Warkov (1961) who studied certain United States hospitals
led, on the surface at least, to a direct contradiction of the
conclusion reached by Terrien and Mills.

In addition to Anderson and Warkov, other studies have found
that as an organization increases in size, the relative size
of the AP ratio [Administrative Ratio] decreases (Haas et al.,
1963; Haire, 1959; Blau and Scott, 1962; Indik, 1964; Tosi

and Patt, 1967; Pondy, 1967). Studies which have found a
positive relationship to exist between organization size and
proportionate size of administrative component (in addition

to Terrien and Mills) dinclude Dubin (1958) and Raphael (1967).
(Champion and Betterton, 1974: 99)
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With respect to reaching a general conclusion that an increase in
administration was a function of the sheer growth in organization size,
Anderson aﬁd Warkov added a note of caution. They suggested that a
highly important and possibly explanatory variable might well be

organizational complexity rather than organizational size. Other

possible mediating variables might include technology and professionalism.

Holdaway and Blowers (1971), in a longitudinal examination of
forty-one school systems, supported the Anderson and Warkov hypothesis
of a negative relationship between the administrative ratio and the
size of the organization. 1In other words the larger school system showed
a stronger tendency to have smaller administrative ratios than the
smaller school system.

Champion and Betterton replicated the Anderson and Warkov
study which defined size of hospitals as the annual average daily
patient load. They supported the original hypothesis that, "(1) the
larger the hospital organization, the smaller the A/P (Administrative
Ratio) ratio, and (2) the more 'complex' the hospital organization, the
larger the A/P ratio", (1974: 105).

One explanation for the inconsistent findings was the possible
existence of a non-linear relationship. Furthermore, as Champion and
Betterton pointed out, the administrative ratio was smaller in larger
hospital organizations but larger in more complex organizations.

The relationship between size and managerial succession has

come under empirical scrutiny but the findings have been inconsistent.
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Likewise, the effects of organizational size on work performance have
been examined and again the findings are unclear. People such as
Dubin, however, go so far as to assert that size was probably the
most important variable in fostering the growth of bureaucracy in an
organization (1958: 368).
Hall's findings in his empirical assessment of the concepts of
bureaucracy differed with Dubin's statement. As he pointed out:
...evidence obtained during the course of the research indicated
that the commonly noted factors of organizational size and age
were not related to the degree of bureaucratization on the six
dimensions...none of the rank order correlation coefficients
indicated any significant relationship between age and size and
degree of bureaucratization. (1972: 38)
As these findings are based on a small sample of ten organizations, Hall
suggested they should not be taken as conclusive. |
The Hall study (1961) was worthy of further examination as it
provided one methodology for studying the relationship between organiza-
tional size and organizational structure. Using a questionnaire,
measuring six bureaucratic dimensions, data were collected from a
stratified sample of employees in ten organizations. These subjective
perceptions and attitudes, expressed on a five point Likert-scale,
described the degree of bureaucratization of the organization.
The six dimensions--hierarchy of authority, division of labour,
behaviour rules, procedures, impersonality, and technical competence--
were measured using sixty-two items. Results of the research upheld

Hall's major hypothesis:
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Bureaucracy is a condition which does not exist in a present-
absent dichotomy; rather it exists in degrees along the six
dimensions studied. (1961: 26)
As a result, the dimensions of bureaucracy appeared to be present to
some degree in all organizations.
Recognizing that organizational size has been intuitively
accepted as a possible contributor to the bureaucratic structure of

the organization, Hall further hypothesized that:

The degree of bureaucratization along all dimensions will
increase as organizational size increases. (1961: 27)

Using Spearman's rank order correlation, size was found to correlate with
hierarchy of authority (0.277), division of labour (0.362), rules (0.398),
procedures (-0.201), impersonality (0.133) and technical qualifications
(0.483) (Hall, 1961: 40, Table 5). However, these findings were not
significant at the 0.05 level of confidence and Hall concluded size was
apparently not a critical factor in the degree of bureaucratization
present in the ten organizations studied (1961: 39).

A further study by Hall, in conjunction with Haas and Johnson,
found an inconsistent relationship between size and other structural
components. Indeed they suggested "size may be rather irrelevant as a
factor in determining organizational structure" (1967: 912).

Aldrich supported this interpretation by asking "how can size
have a causal impact on organizational structure or organizational
technology?" (1972: 32). He argued that personnel were not accumulated

prior to the structuring of the organization activities. Further
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he developed a plausible theory using technology as the determining

factor of organizational structure.

Much earlier than the work of Aldrich, a milestone study by
Woodward (1958) hypothesized technology as the major causal factor of
organizational structure. In particular each form of technology was

found to have a specific

(1) number of levels of organization,
(2) span of control of first T1ine supervisors, and
(3) ratio of managers and staff to other organizational members.

Size was found not to be a significant causal factor of structure.

On the other hand, Pugh et al. (1963), Hickson et al. (1969),
Blau and Schoenherr (1971), Child (1972), Holdaway et al. (1975), and
Khandwalla (1974), contend that size was a major determining‘factor’of
organizational structure. The Aston group suggested one explanation

for the preceding inconsistent findings.

There has been almost no systematic exploration of the
causal connection between contextual factors and certain
administrative systems rather than others or certain
group and individual behaviour rather than others.

(Pugh et al., 1963: 291)

A second explanation was provided by Child as he examined the operational

level.

Two examples may be given of difficulties at the operational
level. The first concerns the problem of tautology in
relationship between variables which form part of one another
and share items in common...A second operational problem lies
in the use of measures which may be conceptually acceptable,
but which are operationally inadequate. (1972: 175)

A second methodology for studying the relationships between

organizational size and organizational structure is sometimes called
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the Aston approach, and is the work of Pugh et al. (1963). Recognizing
the lack of systematic exploration of the relationships, the Aston studies
attempted fo examine the structure of the organization in relation to the
contextual variables. The first step was to attempt "to develop an
empirically based multidimensional analysis of the structural variables

of the organization" (1963: 298). As did Hall's, this research drew

upon the classical theories, in particular on Weber's bureaucracy, to
conceptualize six dimensions of organizational structure which fairly
adequately describe the difference in organizational structure:

1. Specialization: Specialization is concerned with the
division of labour within the organization, the-
distribution of official duties among a number of
positions (functional specialization)...and the
extent to which specialist roles exist within each .
of the sixteen functional specializations (role
specialization).

2. Standardization: Standardization of procedures...an
event that has regularity of occurance and is
legitimized by the organization. Consists of two
factors--(1) procedures defining Task and Image, and

(2) procedures controlling personnel selection and
advancment.

3. Formalization: Formalization denotes the extent to
which rules, procedures, instructions, and
communications are written. Three subscales formed
(1) Formalization of Role Definition, i.e., written
terms of reference, job descriptions and manuals of
procedures. (2) Information Passing, i.e., documents
intended to pass from hand-to-hand, and (3) Recording

of Role Performance, i.e., the accomplishment of some
part of the role.

4. Centralization: Centralization has to do with the
locus of authority to make decisions affecting the
organization. This determined the lowest level in
hierarchy with the formal authority to make each
decision as well as indicate the degree of autonomy
of a particular unit.
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5. Configuration: Configuration is the shape of the role
structure. The vertical span of control is the height
of the workflow super-ordinate hierarchy. Lateral width
is the span of control.

6. Flexibility: Flexibility expresses change in organizational
structure. The three main factors include the amount of
change, the speed of change and the acceleration of change.
(1968: 72-79)

From this basis, 64 scales were constructed to measure various
aspects of the dimensions of structure. Data were collected from 52
work organizations through a series of interviews. In an attempt to
minimize the subjectively reported data, documentary evidence was
gathered to substantiate the facts. Sixteen scales were subjected to
product-moment correlation and principal-component analysis. Four
orthogonal components were extracted which accounted for seventy-four

percent of the variance.

Component 1. Structuring of Activities encompassed standardization,
specialization, formalization and vertical span.

Component 2. Concentration of Authority encompassed centralization,
autonomy, percentage workflow superordinates and
standardization of procedures.

Component 3. Line Control of Workflow encompassed subordinate
ratio, formalization of role performance recording
percentage of workflow subordinates; and standard-
ization of procedures for selection and advancement.

Component 4. The Supportive Component encompassed percentage of
clerks, percentage of non-workflow personnel and
vertical span. (Pugh et al., 1968: 89)

As a result of establishing these dimensions of structure it became
possible to study relationships between dimensions of context and
dimensions of structure.

Consequently, in their 1969 article, Pugh et al. postulated that

the organizational structure was closely related to the context within
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which it functioned and that these contextual factors might explain much
of the variation in organizational structure. Based on the concepts
advanced by Bakke (1959), this group delineated and operationalized seven
organizational contextual variables. The contextual variables included:

1. Origin and History: the impersonality of origin.
Ownership and Control: public accountability.

3. Size: number of employees, net assets utilized, and
number of employees in parent organizations.

4. Charter: Scales (i) multiplicity of output, (ii) type
of output, (iii) consumer and/or producer output,
(iv) consumer orientation of output, (v) self-image,
(vi) policy on multiple outputs, and (vii) client
selection.

5. Technology: Scales of workflow rigidity, the automaticity
mode, the automaticity range and interdependence of
workflow segments.

Location: number of operating sites.
Dependence: dependence on parent organization
(Pugh et al., 1969).

Once these independent variables were operationalized and
measured, their relationships with the dependent variables of
organizational structure were studied. The study supported size,
dependence, location and technology as predictors of the dimensions of
organizational structure. The relationship between size and structural

variables received considerable attention.

The correlation between the logarithm of size and structuring
of activities (r=0.69) lends strong support to descriptive
studies of the effect of size on bureaucratization...lLarger
organizations tend to have more specialization, more standard-
jzation and more formalization than smaller organizations. The
lack of relationship between size and the remaining structural
dimensions...was equally striking. (Pugh et al., 1969: 95)
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Hall et al. indicate further support for the effect of size:
There is agreement that size affects structure, but there is
no agreement on the relative importance of size vis-a-vis
other aspects of organizational structure. (1967: 904)
In a literature review, Child and Mansfield also found organizational
size to be a more significant predictor of organizational structure.
Organization theorists such as Blau and Pugh, working with a
bureaucracy as a major point of reference, have, as a result
of large-scale comparative studies, given prominence to size
rather than technology as the major predictor of organization

structure (cf. Blau, 1970; Blau and Schoenherr, 19715 Pugh et
al., 1969). (1972: 369)

In summary, the Aston approach provided future researchers with
instruments to measure organizational differences systematically thus

enabling a more rigorous and comparative study. This technique, through

correlation and principal component analysis, made it possible to examine

relationships between contextual and structural variables. This research

added support to the assumption that size appears as a predictor of
organizational structure.

Using size and technology as independent variables and
specialization as the dependent variable, Hinings et al. hypothesized
that specialization correlates with size and technology. The results
indicated support for the hypothesis, with the following relationship,
size-specialization 0.75, technology-specialization 0.34, and size and
technology with specialization 0.81. Again, the results indicated size
to be the most important single element in predicting specialization.

In an empirical reappraisal of the technology-structure

relationship, and examining only the thirty-one manufacturing units




REVIEW OF THE LITERATURE 44

included in the Aston data, Hickson et al. (1969: 378) found some

moderate correlation for their hypothesis that organizational technology
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was strongTy related to organizational structure. That technology was
of primary importance, however, was not supported. Other variables, §
j.e., size, contributed more to the total variance. As the logarithm of
number of employees, size was related with specialized roles (0.83),
; standardization procedures (0.65), formalized documentation (0.67), and {
E centralization of decisions (-0.47) (Hickson et al., 1969). Technology
showed connections only for those measures directly centered on the
production workflow. In subsequent studies Hinings and Lee (1971),
Child (1972), and Mansfield (1973) found size to be positively related
to the structural variables of standardization, forma]izatiqn, and
specialization and to be negatively related to centralization.

In order to make the Aston technique convenient to administer
but retain technical soundness, Inkson et al. developed an abbreviated

schedule.

The aim in the present study was to develop a short form of the
schedule of organizational information to represent accurately
the major dimensions of context and structure established.
(1970: 318)

Subsets of scales were used for the major contextual variables of technology
and dependence and for the structural variables of structuring of activities

(measures of functional specialization and formalization of role

% definition) and concentration of authority (measures of the lack of

autonomy). Using data from the original Aston sample, correlations
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between full form and short form were between 0.91 and 0.97.

Structuring of activities was correlated with size (0.61) and technology
(0.51). Concentration of authority was correlated with dependence (0.66)
(1970: 318). This study indicated that the abbreviated interview method
provides relevant data to allow the examination of relationships between
the contextual and structural variables.

The work of the Aston group was taken as the basic framework for
analyzing the educational sector by Holdaway et al. (1975). Using a
modified version of the Inkson interview schedule, this research examined
the relationships of the contextual and structural variables. Their
sample of 23 institutions consisted of community, private and agricultural
colleges and technological institutes in Western Canada.

In the college analysis, three structural components were isolated.
Component one, bureaucratic control which appeared to be concerned with
measures designed to control behaviour, consisted of variables of
formalization (0.82), standardization of personnel procedures (0.73),
centralization (0.92) and autonomy (-0.92). Administrative configuration,
the second component, appeared to be related to ratios of people
reporting to superordinates, included variables of functional specializa-
tion (0.63), chief executive span (-0.80), percentage of superordinates
(0.84), percentage of clerks (0.61), and subordinate ratio (-0.66).
Finally, the third component, non-workflow proportion included variables
of subordinate ratio (-.57) and percentage of non-workflow employees

(0.82) (1975: 46). The correlation reported between size (number of
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employees) and the isolated component of bureaucratic control (0.47),
and administrative configuration (0.25). Utilizing a second measure of
size (the ﬁumber of programs) these correlations became 0.71 and 0.15
respectivé]y (1975: 48).

Reimann (1975), in a study of nineteen manufacturing firms,
reported size to be significantly correlated with specialization (number
of levels in hierarchy, and functional specialization). Blau (1976),
measuring the relationship of size and structural variables, reported
consistently large correlations.between size and structural. differentiation,
which includes the number of managerial levels, number of divisions,
number of sections, number of job titles and the Aston measure of
functional specialization. He also found that large factories have a
wider span of control of middle and first-line managers than small
factories.

The preceding review of empirical research supported the
generalization that organizational contextual variables and organizational
structure were related. Still one may ask, "What are the determinants
of variability in structural characteristics of organizations?"
(Kimberly, 1976: 571). Size and technology appear to account for a large
portion of the structural variations. What is the role of size?

The role of size in organization theory may be extended by
studying unique types of organizations. As indicated by Pugh et al.,
there is a need to select a particular aspect of context a priori as

the determining variable of structure (1968: 91). Child examined the
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appropriateness of the basis of sampling used to make generalizations

about organizational structure:

a sample with organizations of widely varying status or one
with considerable homogeniety of status. The latter appears
to be preferable for a comparison of variables in any way
associated with the notion of hierarchy (1972: 173).

Blau and Schoenherr (1971) used only one type of organization, the
employment security agencies, in their research. In building general
theories of organizations they considered it necessary to replicate the
findings from one type in another type of organization.

Two research strategies for studying the effects of size with
other variables were proposed by Robey, Bakr and Miller.

First, multivariate research can be undertaken to assess the
relative and interactive effects of size with variables such
as technology. ...However, a second strategy is more realistic
for many researchers. This second approach is to collect
cross-sectional data from industries utilizing simitar or
identical technologies. If measures of size and certain
dependent variables are reasonably well standardized in
different industries or technological groupings, then
comparisons may be made across studies. From a number of
studies, conclusions may be drawn about the relative

impact of size and other contextual variables on organiza-
tion structure. This strategy controls for, rather than
measures, variables which may explain organization structure
and is an efficient alternative to multivariate longitudinal
research. (1977: 379)

As size appeared to be one of a number of variables which
together may determine organizational structure, this study selected
the contextual variable size and studied its effects on organizational

structure. The study was designed to control for all other contextual

variables identified by the Aston Group through the selection of a unique
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group of homogeneous organizations as the population. Thus it was postulated
that any significant differences in structural dimensions were basically

due to the.size variable. As the size structural relationship has not

been examined where so many of the other contextual variables were
controlled, the results should add to the growing body of knowledge

regarding the effect of size.

The basic framework for analyzing structure and size was based
on the work of Pugh et al. as modified by Reimann and Holdaway et al.
This method of analysis was selected as it represented the most
comprehensive and rigorous approach to analysis. It fis based on
objective measures of structure rather than subjective perceptions of
employees, and it is able to discriminate between similar organizations.

In summary, the research on the effects of size or organizational
structure is inconclusive at this time. By selecting a homogeneous
set of organizations and utilizing a modified Pugh et al. analytical
framework, it is believed this research will add some small portion to

the general theories of organizations.
3. Rationale for the Study

The Aston model identified five basic bureaucratic aspects and
seven contextual dimensions as significant variables of organizational
structure and organizational context. The stable meaningful
organizational characteristics were operationally defined and measures

were developed. This step allowed researchers to examine the
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relationships between the contextual and structural variables. From
the relationships, the Aston group generated a model which indicated
"an estimafe can be made of an organization's structural characteristics
from a knowledge of the contextual features (size, dependence,
technology)" (Pugh and Hickson, 1972: 273). The Aston studies group
contend the structural variables are influenced by the contextual
variables. This present study is trying to isolate the relationship
between one contextual variable, size, and the structural variables.
As the study attempts to hold the contextual variables other than size
constant, size could be used to estimate or predict the organizational
structural characteristics.

Why study organizational size and organizational structure?
Certain studies have shown relationships between size and structure
previously. However, it is important to test the hypotheses again
because of conflicting results. Richard Hall (1961), studying ten
organizations, reported bureaucracy exists in degrees along six
structural dimensions. He further hypothesized that the degree of
bureaucratization will increase as organizational size increases. The
relationships to support this hypothesis were not significant. The
Hall study described the organizational structure as a unidimensional
concept. The dimensions were not specifically treated individually
and as independent to one another. The data collected depended on the
response of employees, thus the subjective assessments may be perceptual

measures rather than actual measures of the organizational structure.
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Replication of study to obtain similar results is most difficult where
a different sample is used. Further, secondary data, to verify the
responses,.is not available.

To eliminate the subjective data difficulties the Aston group
(Pugh et al., 1963, 1968) attempted to develop standard techniques to
test organization theory. Bureaucratic structural aspects were
operationalized to characterize organizational structure and to be used
as variables in the study of organizations. The significant contribution
from their studies was the development of a standard schedule for
measuring the structural and contextual variables of work organizations.
This standard measuring system allows the researchers to analyze the
organizational variables using objective rather than subjective data.
Thus the Aston research has become the conceptual framework for
suceeding studies. The results of the Aston studies may vary from other
studies as their sample of work organizations included many branch
organizations.

Child (1972), in a replication of the Aston studies, used a
sample of 82 work organizations. The differences in the Child sample
as compared to the Aston sample were (1) location of the organizations,
(2) sub-units or branches were not used, (3) the sample was confined
to business organizations, and (4) the sample was stratified by size and
selected from six industries (165). The results of Child's study
produced similar positive correlations between size and specialization,

standardization, and formalization as in the Aston studies. However, the
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correlation between size and centralization is noticeably lower in the
Aston studies. The second major difference between the two studies is
the possibf1ity that organizational structure is a unidimensional variable.
Holdaway et al. (1975) studied a population consisting of
twenty-three colleges and technical institutions. The size ranged from
38 to 639 full-time employees, seventeen of the twenty-three institutes
had less than 100 employees. The range of sizes in these institutions
was much smaller than in the previous studies. Further, the population
differed in type of organizations (public service institutions) and in
location (Canada). The initial results of this study support the Aston
findings in that a positive relationship was indicated between size and
specialization, formalization, and standardization. Centra]ization,
contrary to the previous studies, was also found to be positively cor-
related with size. Further the study's results varied when principal
component analysis produced two different major components of structure.
In the Robey, Bakr and Miller study (1977) of twenty-five urban
transit systems, the relationships between size and certain structural
variables were examined. The findings indicated the correlation between
size and centralization are negative but not significant. Nor was the
size found to be predictive of the number of hierarchial levels. Autonomy,
however, was found to be positively related tosize. However, in contrast
to the Aston methodology, scores for structural variables were based on

perceptions of employees rather than on the more objective quantitative
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data used by the Aston group. This difference in methodology may
account for the varying results.

As'the size-structure relationship has been reported with
conflicting results and as the principal components of structure vary
in each study, it is important to re-examine both the relationship
hypothesis and the multidimensional hypothesis.

The size of an organization is a compelling issue. Pugh et al.
(1968) and Blau et al. (1976) support size as the major predictor of
structure. However, these above studies, while considering size as an
expansion of the organization, have not indicated a theory of
organization which encompasses the size variable. Generally size has
been accepted as either a contextual or structural variab]e.and then
operationally defined in terms of some measurement such as the number
of employees (Table 9 displays operationalized definitions of size for
a number of studies). Some size measures appear to be used because of
the availability of data, other measures are justified on the grounds
they were used in previous studies. Pugh et al. (1968) proposed three
measures of size: number of employees, financial assets and size of the
parent organization. Each measure was used in an attempt to expose
some relationships with organizational structure that may not appear
when the other measures were considered. A correlation (0.78) between
number of employees and financial assets led this group to use number

of employees to represent both aspects of size.




PRSI ;mynnu

REVIEW OF THE LITERATURE 53

In the Holdaway et al. (1975) study, the major contextual
variables, as outlined in the Aston studies, were used. One of these
contextua1.variab1es was organizational size. The measures of size
used in the study appear to be adopted as ‘'equivalents' to the Aston
measures. The rationale for the three selected measures was not
given. Hall (1963) indicated the number of employees was a good
measure of size because it correlated highly with other size measures.
However, Child (1973) reports, for five possible measures of size, the
intercorrelations range from 0.31 to 0.88.

The contradictory results and the rationales for selecting
size measures indicate reconsideration of size is in order. Kimberly
(1976), in a literature review concerning the size dimension, draws
out four important aspects of size that should be considered in
selecting the measure of this variable. They include:

(1) the physical capacity of the organization,
(2) the personnel available to the organization,
(3) the organizational input or output,

(4) the discretionary resources available to the
organization  (Kimberly, 1976: 587-588).

As it was considered each of these measures might indicate some
different relationships and as other studies did not utilize all
these measures, it was deemed necessary to measure and correlate
dimensions of size which represent the above aspects. A positive

relationship is hypothesized and is examined.
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Assumptions of the Study

There are relevant dimensions of structure which are
important characteristics in the comparative study of
organizations.

The adapted Pugh et al. revised instruments are valid
and reliable measures of the dimensions of structure
and context.

The colleges as an organizational group are homogeneous
bureaucratic organizations. (The contextual variables are
very similar as described in Chapter Two.)

Each college operates as an independent unit

The enacted legislation and basic charter is the same
for each college.

The contextual variables are causa1 of structural
differences.

Limitations

The study is limited to the theoretical and descriptive
evidence concerning structural dimensions and size
dimensions of the formal organization.

The study is limited to the methodology used and the
authenticity of data collected.

The study is limited to the view of the organization
obtained. The methodology ascertains the formal

structure of the organization which may be at variance
with what actually occurs.

The study is limited by the selection of respondents
within the organization.

Delimitations

The study is limited to the colleges of applied arts
and technology in Ontario.

The findings of the research can only be tentatively
generalized beyond the colleges of applied arts and
technology in Ontario.
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4. Statement of Hypotheses

For the purpose of this study size is assumed to be a contextual
“ variable. However, during the discussion of size, the adequacy of the
size measures and the intercorrelations between the size dimensions is

| questioned. Do the size dimensions, to be measured, consider the

. important aspects of size? Are the size dimensions intercorrelated for
this population of institutions? This study uses four operationalily
defined dimensions of size that appear to measure the important size

' aspects as brought forth by Kimberly (1976). These dimensions are
considered to be conceptually independent. It is suggested however that
the size variables are correlated to a high degree and may be considered
essentially interchangeable. Hypothesis One is concerned w%th the
relationship of the size dimensions as follows.

HYPOTHESIS I: The college size dimensions of number of
employees, number of full-time equivalent
students, number of courses, and total
institutional revenue are positively related.

It may be recalled that the theoretical model postuiated
relationships between size, other contextual variables and organizational

structure. It is also considered that the contextual variables

influence the structural variables. In this study, all contextual

variables other than size are considered as controlled variables. They

are controlled through the selection of the highly homogeneous group of

i

organizations, the Ontario Colleges of Applied Arts and Technology.
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Hypothesis Two is concerned with the relationship between organizational
size and organizational structure. The literature review indicates
conf]ictiné results; for example: specialization is related to size in a
large number of studies; formalization is postively related to size
(Pugh et al., 1969; Child, 1972) and is negatively related to size
(Rushing, 1967); centralization was found positively related to size by
Holdaway et al. (1975), negatively related to size by Hinings and Lee
(1971) and Child (1972), and not significantly related to size by
Robey et al. (1977). It is expected that size would be positively related
to the structural variables of specialization, formalization, vertical
span, delegation, and chief executive span; inversely related to
centralization; and not significantly related to the percentage of
clerks, and percentage of non-workflow personnel. These expected
relationships are hypothesized as follows:
HYPOTHESIS I1I: The college size as measured by the number
of full-time employees is related to the
organization structure.

The question of the correlation between the administrative ratio
and organizational size is reported seperately, but as an adjunct to
Hypothesis Two, in order to accentuate this supposed relationship.

Early educational studies (Terrien and Mills, 1955) indicate a high
positive relationship. Anderson and Warkov (1961) and Champion and
Betterton (1974) in their hospital studies report a negative relationship.
Pugh et al. (1968), and Child (1972) report a small but negative

relationship while Holdaway et al. (1975) indicate no relationship
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between these variables. The expected relationship is hypothesized

as follows:

HYPOTHESIS IIA: Large colleges have a smaller administrative
ratio than the smaller colleges.

The last hypothesis deals with the unitary concept and the
multidimensional concept of bureaucratic structure. The Weberian
bureaucratic aspect of structure has been accepted and used as a
unidimensional concept without question. Hall (1961, 1963) reports
that bureaucracy exists along a continuum from no bureaucracy to total
bureaucracy although the bureaucratic dimensions were not specifically
treated as independent to one another. However, the Aston group,
(Pugh et al., 1969), question the unidimensionality of structure.

Using measures of the more significant Weberian strﬁctura]
dimensions and subjecting the data to principal component analysis,
the Aston group reported a multidimensional concept. Child (1972),
replicating the Aston studies, reports the possibility of a single
dimension which represents the more important structural variables.
Reimann (1973) and Holdaway et al. (1975) report the bureaucratic
structure as multidimensional. As the dimensionality of bureaucratic
structure is in question, the dimensional concept is examined with the
expected results hypothesized as follows:

HYPOTHESIS III: The bureaucratic structure is multi-
dimensional rather than unidimensional.

The research methodology employed in testing the preceding

hypothesis will be presented in the following chapter.
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CHAPTER II
RESEARCH METHODOLOGY

A comprehensive interview schedule, to assess organizational
size and organizational structure as proposed by the theoretical model,
was developed. The interview responses supplemented with organizational
documentation provide the basic data for this study. Subjecting the
data to statistical analysis yields some information regarding the
relationship between the variables. This chapter therefore discusses
under four major subheadings: the population, the constant contextual
variables, the instrument, and the statistical procedures employed to

test the hypotheses.

1. The Population

As the major thrust of this study was to investigate the effect
of the contextual variables on organization structure, it was deemed
essential to control, to some extent, many of the independent contextual
variables. For this reason, a population of homogeneous organizations,
the twenty-two Ontario Colleges of Applied Arts and Technology, was
selected. Of this total, twenty (6r 91%) agreed to participate in the
study. These twenty colleges constituted the study population.

The colleges, listed in Table 11, are of one type of institution:
publicly supported colleges of applied arts and technology. Established
by the Government of Ontario in 1965, these institutions provide non-
university, post-secondary education for the adults and out-of-school

youths. They are established as crown corporations and are located in
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TABLE 11

The Ontario Colleges of Applied Arts and Technology*

College
1. Algonquin
2. Cambrian
3. Canadore
4. Centennial
5. Conestoga
6. Confederation
7. Durham
8. Fanshawe
9. George Brown

10. Georgian

11. Humber

12. Lambton

13. Loyalist

14. Mohawk

15. Niagara

16. Northern

17. St. Clair
18. St. Lawrence
19. Sault

20. Seneca

21. Sheridan

22. Sir Sanford Fleming

*
Source: Ministry of Colleges and University College Affairs

Branch, 1974.

Location

Ottawa
Sudbury
North Bay
Scarborough
Kitchener
Thunder Bay
Oshawa
London
Toronto
Barrie
Rexdale
Sarnia** "
Belleville
Hamilton
Welland
South Porcupine
Windsor
Kingston
Sault Saint Marie
Willowdale
Oakville
Peterborough

* %k
Did not participate in the study.
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the Province of Ontario. Their size ranges from 189 to 1,285 full-time
employees , with the mean size being 582.5.

The colleges operate as seperate corporations under the
Ministry of Colleges and Universities and are governed by their own
board of governors. The college areas are established using previously
delineated economic regions as the prime criterion. A1l colleges are

supported partially by tuition fees and by government grants.
2. The Constant Contextual Variables

Using the work of Bakke (1959) as a base, Pugh et al. (1969)
conceptualized seven contextual variables which have been advanced as
possible predictors of structural dimensions. Included in this group
of variables were origin and history, ownership and controf, charter,
technology, location, and dependence. The predictive effect of each
contextual variable was assumed to have a similar or a constant effect
on the structural dimensions of each college. The other contextual
variable, size, was the independent variable in this study. The
assumed constant contextual variables are discussed below in order to

indicate the similar effect these variables have on each college.

Origin and History. This concept was operationally defined

through three aspects: impersonality of origin, age, and historical change.

A major modification was deemed essential in order for Ontario to develop
a totally integrated education system. To this end, on May 21, 1965,

the Honourable William G. Davis, Minister of Education, introduced a

g e
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"hi11 providing enabling legislation for the establishment and operation
of a system of COLLEGES OF APPLIED ARTS AND TECHNOLOGY" (Ontario
Department.of Education, 1967: 5). This dates the origin of the Ontario
colleges. In 1967, twenty colleges opened their doors to new students.
Since this time two colleges, Canadore (1971) and Sault (1971) have been
added. While some of the colleges inherited a physical plant from the
Provincial Technical Institutions, the basic college concept was soO
radical a departure that the colleges were considered a new and unique
organization. It may be noted that the measures of origin, age and
historical change are similar for each of the colleges and assumed in

this study to have a common effect on each college.

Ownership and Control. Two aspects, public accountability and

the relationship of the ownership to the management of the organization,
operationally defined this concept. In this sample each college was
incorporated, under the Ontario Corporation Act, as a crown corporation.
Public accountability for each college was high. The relationship of
ownership to management was similar for each college. The board of
governors of the college sets policy and is legally responsible for its
operation. Each board is responsible to the Council of Regents, the
provincial regulatory agency within the Ministry of Colleges and
Universities. In the Pugh et al. studies this variable was related to
concentration of authority (0.63). Again, it was assumed this variable

had a similar effect on all colleges.
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Charter. Two aspects, the purpose or goal of the organization
in terms of its output and the ideological aspects, were operationally
defined using seven ordered category scales. The college population was
given a broad responsibility:
To meet the needs of graduates from any secondary school program
apart from those wishing to attend university; and to meet the
educational needs of adults and out-of-school youths, whether or
not they are secondary school graduates. (Ontario Ministry of
Colleges and Universities, 1971-72: 17)
The college goals were delineated to provide an advanced
education system, which would: (a) provide equality of opportunity,
(b) develop each individual to the limit of his ability, and (c) enhance
the growth and expansion of the economy. The ideological aspect for the
colleges was based on the following four principles:
1. They must embrace total education, vocational and avocational,
regardless of formal entrance qualifications, with provisions

for complete vertical and horizontal mobility.

2. They must develop curricula that meet the combined cultural
aspirations and occupational needs of the students.

3. They must operate in the closest possible cooperation with
business and industry, and with social and other public
agencies, including education, to ensure that curricula
are at all times abreast, if not in advance, of the changing
requirements of a technological society.

4. They must be dedicated to progress, through constant research,
not only in curricula but in pedagogical techniques and in
administration (Ontario Department of Education, 1967: 1).

The purpose, responsibilities, goals and ideological principles included

in the charter for each college were very similar.
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Technology. This concept was defined by three aspects:
operations technology, materials technology, and knowledge technology.
The Astonhstudies indicated a moderate correlation between the measures
of technology and structure. By sampling from the same general product
group, control appears to be exerted over technology. Woodward's (1958)
measures of technology were virtually impossible to apply as all the
colleges were classfied in the same technology category. Her study
reasons that firms using similar technology have similar organizational
structure. As this research measured a set of homogeneous organizations
it appeared there was little variation in the three technological aspects.

The effects of technology on each college structure were assumed to be

very similar.

Dependence. This concept reflected the relationships of the
organization with other organizations in its social environment. The
scales take into consideration: (a) the impersonality of origin,

(b) its status (branch, plant, headquarters, etc.), (c) public accounta-
bility of the ultimate owners, and (d) the size of the organizational
unit relative to the total parent organization (Reimann, 1975: 231).

An examination of measurements of status, organization representatives,
suppliers, customer influence, customer 1inks, dependence on largest
customers, did not provide significantly different scores for each
organization. Each college was a crown corporation with a twelve-member

Board of Governors as trustees. The Ontario government provided the

g Lz T
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basic financing other than a small student fee.

Location. This concept reflected the geographical, cultural,
and community setting. While location varied for each college, an
attempt was made to have the areas comparable. Previously, the province
was divided into economic regions. This division became the prime
criterion for the establishment of college areas. Further division
within the economic areas was accomplished using the following criteria:
projection of student enrollment,
geographic nature of the region,

the economic resources, and
the economic function.

HwnN -~

However, despite the attempt to make each college area similar, location
as an intervening variable may have influenced the resu]ts»of the study.
In summary, the population included twenty of twenty-two Ontario
Colleges of Applied Arts and Technology. The uniqueness of the colleges
and the context within which they operate provided a control on a number
of the contextual variables. Thus, the relationship of the variable
organization size appeared to be less contaminated with multivariate
relationships. It is indeed this uniqueness that made this research of

such great interest.
3. The Instrument

The instrument, an interview schedule, was designed to provide
measures of organizational size and organizational structure. As noted
in the Tliterature review, the basic framework of the interview schedule

was the work of Pugh et al. (1968). Subsequently, the interview schedule
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was abbreviated by Inkson et al. (1970) for administrative convenience
but with retention of technical soundness. Both Reimann (1973) and
Holdaway et al. (1975), with minor modifications, used an expanded
version of the abbreviated schedule in their research. The present
study adopted the abbreviated Inkson et al. schedule which measures
formalization, specialization and autonomy; the Reimann (1973) measures
of delegation of authority, centralization, and vertical span; and the
Holdaway et al. (1975) measures of chief executive span of control,
subordinate ratio, percentage of clerks, percentage of non-workflow
personnel and percentage of superordinates. Thus an interview schedule
covering the major aspects of organizational structure was available.
Only minor modifications in wording were required to make it more
applicable to the sample organizations. A copy of the interview schedule
can be found in Appendix 1.

The interview items appeared to have a high degree of face
validity. More significantly an external criterion group consisting of
senior administrative members from two Ontario colleges and a group of
university professors reviewed the items prior to their inclusion in the
schedule. They indicated that all the scales were valid.

Interviews were conducted with the President and/or senior
executives of the Ontario Colleges of Applied Arts and Technology. The
interviews were used to gather factual information about the colleges.

Documents, such as multi-year plans, calendars, job analysis and policy
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memoranda were used to provide further information and a method of
verifying answers obtained in the interviews. The interviews and document
co]]ection.were carried out personally by the researcher, during July

and August, 1976. Twenty of the total population of twenty-two Ontario
colleges participated in the study.

Arrangements for each interview were accomplished through
corresponding with each college President, soliciting his support in
carrying out the study. At the same time, a suggested schedule for
visiting the college was proposed. Prior to the visit, the arrangements
were confirmed by phone. Based on the standardized schedule, each inter-
view lasted between one and two hours. Upon completion of the interview,
the President generally directed the researcher to various coliege
executives who might provide further essential information and the
relevant documents.

The interview-survey design technique is one recommended by
Simon (1969). Simon, on the art of empirical investigation, stated that
one learns about relationships between variables, especially causal
variables, using this survey technique. Further Kerlinger (1964) stated
interviewing allowed for the gathering of factual information, including
the necessary sociological data. He indicated one of the main advantages
of interviewing was the accuracy of the information. Finally, interviews
were used for data collection in prior studies of a similar nature by

Pugh et al. (1968), Reimann (1973), and Holdaway et al. (1975).




RESEARCH METHODOLOGY 80

The following describes in detail the measures used in tapping

various constructs.

(a) The Independent Variable - Organizational Size

Based on the discussion of size, four distinct measures of size

in this study:

(a) the number of full-time employees, and
(b) .the net assets (1969: 97).

Holdaway et al. added the remaining measures of:
(c) the number of students expressed in full-time
equivalents, and
(d) the number of programs of at least one year duration
(1975: 41).
These measures were operationalized for the present study. The total
number of employees included the maximum number of people who were
annotated as full-time employees on the college payroll during the
1974-75 college year. The number of students was calculated by the
colleges using a cost full-time equivalent formula as developed by the
Ontario Ministry of Education. The number of programs, lasting at Teast
two consecutive semesters, presented during the 1974-75 year was also
determined. The assets were measured as the total annual institutional
revenue as reported to the Ministry of Education.

The following questions were used to obtain measures of the size

of the organization.

were utilized. Pugh et al. used two measures of size that are incorporated
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1. What was the total number of people continuously employed,

on a full-time basis, by the college, during the year
1974-75?

2. What was the total.institutional revenue as reported by
your college for the 1974-75 year?

3. How many full-time and cost full-time equivalent students
attended the college during the 1974-75 year?

4. How many programs, of two semesters or greater length,
were offered and given during the 1974-75 year?

The actual numbers were validated by using college and Ministry records.

As stated previously, a variety of measures of size have been
used. Hall pointed out that "there is a high correlation among the
different possible measures" (1972: III). In the Aston studies, the size
measures of the number of employees and the net assets employed were
correlated 0.78 (Pugh et al., 1969: 95). Holdaway et al. (1975) reported
a correlation of 0.79 between number of employees and number of programs.

1t was hypothesized that the intercorrelations of the size measures
used in this study would compare favourably with those in the previously
noted studies.

Most of the empirical studies in the area of organizational size
used the number of employees or, yhen the distributiaon of data was considered
not normal, the logarithm of the number of employees as the basic measure.

The review of the literature supported the use of these measures as valid

indicators of size.

(b) The Dependent Variables - Organizational Structure

Defined as a network of durabie and deliberate patterns of

relationships, Pugh et al. (1968), developed measures of structures that
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can be adapted for general use, and measured dimensions of specialization,
standardization, formalization, centralization and configuration. This
initially ﬁassive and awkward instrument was revised and shortened by
Inkson et al. (1970). In the revised form, measures of structure consisted
of functional specialization, formalization of role definition, and lack

of autonomy of organizations. Both the Holdaway et al. (1975}, and

Reimann (1973) studies utilized a modified version of the Inkson measuring
instrument.

'For this research, structural .measures, specialization,
formalization and lack of autonomy, were assessed using the Inkson scales.
It was, however, necessary to modify the wording of these scales in order
to make them applicable to the colleges.

The first measure, functional specialization, was defined as:

Specialization is considered to exist when at least one person in
that organization performs that function and no other function for
at least half of his time. No account is taken of either (a) the
specialist's status or (b) whether an organization has many
specialists or only one. For each activity for which there is a o
specialist the organization scores one. (Reimann, 1973: 472-474).

Two questions were used to measure functional specialization:
(a) Who is responsible for (position title)? and (b) Does he perform
that function and no other function for at least half of his time (Yes--No)?,

were asked for each of seventeen items:

1. Developing, legitimizing and symbolizing the organization's
charter--for example, public relations officer, coordinator
of information services.

2 The material and definitions of the following measures are
adopted from Reimann's interview schedule. Reimann's schedule included
the three measures taken from Inkson et al.
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10.
11.

12.
13.
14,

15.

16.

17.
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Disposing of, distributing, and following-up on students having
completed the program--for example, vocational counsellors,
liaison officers with business and/or universities.

Arranging transportation, buses, etc., for students and/or

staff, between campuses and as required--for example, a
transportation clerk.

Acquiring and allocating human resources--for example, a
personnel manager.

Training and development programs for faculty and staff--for
example, a training and development manager.

Maintaining human resources and promoting their identification

with the organization--for example, sports and social director,
magazine editor.

Obtaining and controlling materials and equipment--for example,
purchasing manager, stock control clerk.

Maintaining and erecting buildings and equipment--for example,
maintenance engineer, works engineer.

Recording and controlling financial resources--for example,
accountant, comptroller.

Controlling the workflow--for example, planning director.

Controlling the quality standards for various programs--for
example, admissions officer.

Assessing and devising ways of classroom presentation.
Devising new programs, courses.

Developing and operating administrative procedures--for example,
statistician.

Dealing with the legal and insurance requirements--for example,
lawyer.

Acquiring information on the operational field--for example,
market researcher.

Processing information--for example, manager, electronic data
processing.

83
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The dimension of formalization, the second measure, was

defined as:

The degree of formalization of role specification in the
organization is given by the number of specific role-defining
documents--from a set 1ist which exists in the organization,

and, in some cases, the extent of their application or distribution

(Reimann, 1973: 473).

and was assessed with the following ten items:

1.

Information booklets given to:

none,
few employees,
many employees,
all employees.
Number of information booklets:

none,

4 or more.

Organization chart given to:

none,

chief executive only,

chief executive plus other executive,

chief executive plus all/most division heads

Written operation instruction:

Written terms of reference or job description:

for masters (various categories),
for paraprofessionals,

for administrators,

for support personnel (clerical),
for chief executive.

Manual procedurees (standing orders):

Written statements of policies:

Score

PN —O wh—OoO
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8.
9.
10.

autonomy:

"Do you, as President, make the decision?"
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11.
12.
13.
14.
15.
16.
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Written lecture schedule or program schedule: 1
Written course outlines available to instructors: 1
Written contracts of employment: 1

The following definition was used for the third measure,

Autonomy is the number of decisions from a set 1ist which can
be taken by the President even though the decision may be
subject to routine later ratifications (Reimann, 1973: 473).

Twenty-two items were used to assess this dimension. The question,

(Yes--No) was posed for

each of the following items:

Faculty establishment.

Appointments of faculty members from outside organization
Promotion of administrative members

Salaries of administrative members

To spend unbudgeted or unallocated money of capital items

To spend unbudgeted or unallocated money on extra faculty or staff
What type or what brand, visual aid equipment is to be purchased

To determine new courses to offer as components of full-time
programs

To determine school territory from which to draw students

The extent and type of market to be aimed for--applied arts,
business

To determine fee structure

To decide on performance appraisal of faculty members
Allocate the work among available personnel

Dismiss a faculty member

Training methods to be used

Buying procedures
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17. Which suppliers of materials are to be used
18. To set the admission standards for students

19. To alter responsibilities/areas of work of the administrative
department

20. To alter responsibilities/areas of work of the academic
department

21. To create a new department
22. To create a new job

The binary data results were scored one for "Yes" response and zero for
"No" response for each of the twenty-two items. The higher score
indicated greater autonomy within the organization.

Data were gathered on other measures deemed to represent some
major dimensions of organizational structure. Based on Reimann (1973:
465-467), scales which measure the delegation of authority, centralization
index and vertical span were added to this instrument.

The dimension delegation of authority was defined as:

the number of decisions the President had authority to make
but delegated to the subordinates (Reimann, 1973: 464).

The twenty-two items for measuring autonomy were utilized to measure
delegation by having the President indicate whether he delegated each
decision and to whom he delegated that decision. Scoring of delegation
of authority consisted of the ratio of number of specific management
decisions the President delegated to those decisions for which he had
autonomy.

Centralization index was a function of:

(a) the locus of decision-making with respect to major and
scientific functional policies, (b) the degree of information-
sharing between levels, and (c) the degree of participation in
long-range planning (Reimann, 1973: 464).
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The following six items were used to assess this dimension:

1.

The centralization index score was obtained by adding the rankings

obtained for all six items.

Locus of Decision-Making (Programs offered any one year)

(a) President and an academic committee

(b) President with the help of the particular Dean
(c) President alone

Locus of Decision-Making (Maximum and minimum number
of students per classroom lecture)

(a) President and an academic committee
(b) President with the help of the particular Dean
(c) President alone

Locus of Decision-Making (Manpower Policies)

(a) President's committee with representatives of all
functional areas

(b) President with personnel manager

(c) President alone

Locus of Decision-Making (Selection of Academic Deans
and Principals)

(a) President's committee with representatives from
all functional areas

(b) President with personnel manager

(c) President alone

The Degree of Participation in Long-Range Planning

(a) A1l levels of executives--top, middle, and lower

(b) Top level with some representatives of middle level
executives

(c) President alone

The Degree of Information Sharing

(a) Considerable--general memos on all major aspects
of college's operations

(b) Fair--special reports on company's affairs
distributed to only top level and middle Tevel
executives

(c) Little--all information kept secret from everybody
except for a few top level executives

was eighteen.

The maximum possible score for this item
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The number of levels in the hierarchy including the top-chief

executive .and bottom-worker levels defines vertical span. One item,

the number of levels of authority as indicated on the organization chart,
assessed this dimension.

In order to measure the configuration variables included in this
study, the measures and definitions were adopted from the Holdaway et al.
(1975) schedule. The first measure of this group was the chief executives'
span of control which was measured by the number of employees who report
directly to the chief executive officer. Second, the percentage of clerks
which was the percentage of the total number of employees engaged in
clerical duties. The percentage of non-workflow personnel, the third
measure, included the sum of professional staff, the clerical workers and
the non-clerical workers, all of whom were not engaged in instruction or
supervision. Finally, the fourth measure was the percentage of super-
ordinates (the administrative ratio) which included the percentage
of full-time employees in supervisory positions, including non-workflow
supervisory positions. This dimension was determined by the ratio of the
number of full-time professional administrative staff including supervisors
and academic chairmen (this consisted of all members not covered by a

collective agreement) to the total number of full-time personnel in the

organization.
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4, Statistical Analysis

Several types of analyses were performed in order to validate
the measuring instrument and explore the hypotheses. Because some minor
changes were made in the instrument an item analysis technique, the

Brogden's general biserial correlation coefficient (Levy & Pugh, 1969) was

B T 1

used as in the original Aston studies. The purpose of this analysis was to
assess how well an item discriminates between organizations arranged along a
continuum defined by a whole sets of items. As the editorial changes were in

the units measuring specialization and delegation, the analysis was restricted

to these two items. The item coefficients were used to drop units in
order to improve the general correlation. The Brogden's coefficient
calculations are included in Appendix 3.

From the size and structural scores, arithmetic means, the
arithmetic sums, standard errors, and standard deviations were computed
for use in further calculations.

To explore the first hypothesis, a Pearson's product-moment
correlation was used. This explored the extent to which each measurement
of size was a measure of the same thing. A high correlation between the
four measures would provide support for the hypothesized relationship.

The second hypothesis, the college size as measured by the number
of full-time employees is related to the organizational structure, was

also explored by using Pearson's product-moment correlation. The
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correlations indicate the relationships between organizational size and
the structural dimensions. This would indicate that the organizational
size is pfedictive of organizational structure. Hypothesis IIA is

also examined as above.

An analysis and interpretation of the correlation coefficients
may indicate certain structural dimensions tend to group together and
therefore may be reduced to a smaller set of components or ideally to
one component. These components account for a large portion of the
total common variance. Principal component analysis was used to determine
whether the structural components can be reduced to a set of uncorrelated
variables on the basis of the relationships indicated in the data.
Varimax rotation was used to facilitate interpretation by having each
variable loaded on as few dimensions as possible. Hypothesis III
states that the bureaucratic structure is multidimensional rather than
unidimensional. The principal component analysis results will indicate

support for this hypothesis if the variables cannot be reduced to one

component.



A

CHAPTER III
PRESENTATION OF RESULTS

In this chapter, the data relevant to the hypotheses of the
study are presented and are examined in three sections.-
The first section deals with Hypothesis I which is concerned with the
relationship between the various measures of size. Section two examines
Hypothesis II pertaining to the relationship between organizational
structure and organizational size and Hypothesis IIA which deals with the
relationship between the configurational variable, administrative ratio
and the college size. Finally, section three deals with the multi-
dimensional concept of bureaucratic structure in Hypothesis III.

Because of editorial changes made in the instrument with regards
to specialization and delegation of authority, the scales were verified
by item analysis using Brogden's general biserial correlation coefficient
(GBR). The mean GBR for specialization was 0.81 and the individual scale
correlation ranged from 0.48 to 1.0. The delegation of authority GBR
was 0.84 with the item scale correlation ranging from 0.53 to 1.0. Thus
the correlational values reaffirmed that these structural variables, which
the scales operationalized, were substantially unidimensional variables.
As a result of this analysis, items two and sixteen were dropped from the
specialization dimension and items one, four, nine, fourteen and twenty-one

were dropped from the delegation dimension.

-1
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1. Size Relationship

It was discussed previously that a considerable number of the
aspects of size should be included in the measurement of size. As a
consequence four measures were utilized. Hypothesis I was concerned
with the relationships between these four measures. It was hypothesized
that a high positive relationship existed between the measures of size
and that one size measure could be utilized in the remainder of the study.

The four measures of size, for each of the colleges in the study,
are presented in Table 12. Using the SPSS program, Condescriptive, the
summary statistics were produced. These statistics provided descriptive
measures of each variable such as measures of central tendency by the mean
and measures of dispersion by the range, standard deviatioﬁ, and variance.
The descriptive statistical data that detailed the size measures are
depicted in Table 13.

A Pearson product-moment correlation matrix of all of the measures
of size is presented in Table 14. It was clear from Table 14 that the
measures of size correlated very highly. The total number of full-time
employees correlated 0.98 with the number of full-time equivalent students,
0.81 with the number of programs, and 0.99 with the total institutional
revenue. All correlations were significant at the .001 level.

Hypothesis I was supported by this analysis. As the measure "the number

of full-time employees" had a very high correlation with the other size

measures it was used as the size measure for the remainder of this research.

LmmariaE



TABLE 12 93
Size Characteristics - Ontario Colleges
of Applied Arts and Technology
(N=20 Organizations)

Number of Number of Full-  Number Total Institutional
Full-Time  timerEqiivalent of Revenue (Million)
3 College Emplayees Students’ ‘7z Ppograms -
01. Algonquin 1285 10067 109 27.8
02. Cambrian 282 2615 51 7.6
| 03. Canadore 223 1522 25 5.1
04. Centennial 643 4589 73 13.5
05. Conestoga 650 4374 38 11.9
06. Confederation 382 2318 35 8.9
07. Durham 189 1511 33 3.8
08. Fanshawe 832 6563 89 17.7
09. George Brown 1213 10195 79 '26.5
10. Georgian 37N 2486 38 7.9
11. Humber 1030 8250 76 21.4
14. Mohawk 828 6197 37 18.0
15. Niagara 438 2900 57 9.7
16. Northern 282 1349 26 5.7
17. st. Clair 536 4745 51 12.5
: 18. St. Lawrence 573 4461 68 12.8
§ 19. Sault 277 1812 38 5.7
? 20. Seneca 786 7464 63 19.4
§ 21. Sheridan 512 4754 56 12.9

§ 22. Sir Sanford
Fleming 318 2673 44 6.2
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PRESENTATION OF RESULTS 96
2. Size-Structure Relationship

Hypothesis II stated that there was a relationship between the
structural dimensions and organizational size. It will be recalled
that eleven measures were used to assess organizational structure in
this study. The SPSS program Condescriptive provided the descriptive
statistical data of the structural variables as presented in Table 15.
The data for size were displayed in Table 13.

Once again a Pearson correlation matrix was prepared in order
that the researcher may compare the relationship between each of the
four organizational size measures and eleven measures of organizational
structure. The results are presented in Table 16.

In the present study, size as measured by the number of full-
time employees correlated positively with the structural dimensions
specialization (0.75), delegation of authority (0.85), supervisory span

(0.64), and vertical span (0.68). Further size correlated negatively

with the centralization dimension (-.41). The other structural variables,

formalization, autonomy, the chief executive span of control, ratio of
clerks, ratio of non-workflow personnel and ratio of superordinates did
not indicate a significant relationship with the independent variable
size. This study supported the relationship between size and some of the

variables of structure.

Hypothesis IIA indicated large colleges have a smaller administra-

tive ratio than the smaller colleges. The administrative ratio was

recorded on Table 15 and Table 16 as the percentage of superordinates.
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PRESENTATION OF RESULTS 99

The administrative ratio correlated negatively with size as measured by
the number of employees (-0.20). While the relationship was in the

hypothesized direction it was very small.
3. The Multidimensional Concept

A correlation matrix of the structural measures show that
relationships do exist between a number of variables. Table 17 exhibits
the correlation matrix of the structural dimensions. Since the structural
variables are intercorrelated and since the literature is unclear on the
dimensionality of bureaucratic structure, a principal component analysis
is used to determine if the structural variables could be reduced to one
component. "The single most distinctive characteristic of principal
component analysis is its data reduction capability." (Nie et al.,
1970: 209). That is to say, this technique enables one to reduce the
data to a smaller set of components which accounts for the interrelationships
within the data. The SPSS subprogram FACTOR, using principal component
analysis with iterations and varimax rotation, was used to complete the
analysis calculations.

The analysis utilized all twenty cases, 11 items and specified
that only those dimensions with an eigenvalue greater than 1.0000 be
rotated. This conformed with the rule proposed.by Kaiser in 1960 (Tatsuoka,
1971: 147). This criterion ensured only components accounting for at
least the amount of average variance of a variable will be treated as

significant (Nie at al., 1970: 219). Under these conditions four
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components were identified which accounted for seventy-four percent of
the variance. Table 18 shows the varimax rotated loadings for each of

the four components.

Consistent with past research, (Holdaway et al., 1975; Pugh et al.,

1968), loadings greater than l.40| were used as the minimum level for
selecting the variables loading on each component in the rotated matrix.
Thus the variables specialization (.83), delegation (.79), vertical span
(.77), and supervisory span (.47) loaded on component one. Component two
was loaded on by percentage of superordinates (.88), percentage of non-
workflow personnel (-.64), and autonomy (.54). The percentage of clerks
(.84), and chief executive span of control (-.72), were the loading
variables of component three. The variables Toading onceemponent four
include formalization (.56), and centralization (-.54).

The principal component analysis produced four components with
each of the variables loading on.only one component. Thus the findings
add support to the multidimensionality of the bureaucratic structural
variables.

In summary, first a large positive relationship was found
between the four size measures. The "number of full-time employees"
measure appeared as an adequate measure of size and was utilized as such
for the remainder of the study. Second, relationships were found between
organizational size and certain dimensions of organizational structure.
Finally, four components of structure were isolated thus supporting the
multidimensional concept of bureaucratic structure. The implications of

these results are discussed in the succeeding chapter.
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CHAPTER IV

DISCUSSION OF RESULTS

In this chapter a discussion and interpretation of the main

findings of the study are presented and related to the empirical

evidence in the relevant areas. This chapter is divided into three
% sections, (1) the size measures, (2) the relationship between j
organizational size and organizational structure, and (3) the multi- j
dimensionality of the structural variables. In each section the results %

! are considered in 1light of existing organizational theory.
1. The Size Measure

The issue of size has for a long time intrigued researchers.
Generally the theory of size concentrated in two areas. The first

area dealt with the location of the variable in the organizational

scheme while the second area considered the dimensionality of the size

variable.

Is size a dimension of organizational context or is it a

structural characteristic? Size as a variable has been defined and *

utilized in both roles. This appears to result from a lack of systematic

exploration of size. The Aston studies utilize size a contextual variable,

that is one of the variables within which structure is developed, rather

than as a characteristic of structure. It is considered that much of the

variation of organization structure might be explained by the contextual variables.

Further research.has'supported the use of the contextual-concept. “While
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this concept was not tested in the present research it was assumed that
size was a contextual variable.

The second area, the dimensionality of size, was questioned in
this research. Is size unidimensional? Can one valid, readily available
measure be used as an index of the concept size? The Aston studies,
after defining size as a contextual variable, developed measures which
included the number of employees, the net assets, and the number of
employees in the parent” organization. Other operationalized definitions
of size included the number of employees, the net assets, student enroliment,
average daily patient load, regular dues paying members, number of
regular church members, average bed occupancy, number of programs,
population of area served and number of buses. These numerous definitions
may lead to the ambiguity of the size variable.

Kimberly (1975), from an extensive 1iterature review, conceived
a number of conceptually independent but important aspects which should
be included on measuring size. These aspects took into account physical
capacity, personnel, inputs and outputs, and discretionary resources. He
contended the correlation between the various measures was not sufficient
to justify the use of only one measure of size as being the same concept.
while the vardous aspects of size warrant investigation, it would appear
to the writer that the correlations between size measures are large
enough to justify the usage of one measure.i:Throughout the (1iterature

review, studies have reported, in many instances, a high correlation

oAt - —
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between size measures. Anderson and Warkov (1961) indicated the
average daily patient load (physical capacity)3 correlated 0.96 with
the total hospita] labour force (personnel). The measurement of size
in the Pugh et al. (1969) study included the number of employees
(personnel) and the net assets (discretionary resources). The correlation
coefficient of these two measures was 0.78 and when the log of the two
measures was used the correlation increased to 0.81. Holdaway et al.
(1975) reported a correlation of 0.99 between number of employees
(personnel) and the number of faculty (personnel). Further, they found
the number of programs (physical capacity) correlated 0.79 with the
number of employees (personnel). From these results it may be inferred
there is a high correlation between the various aspects of size.

The results of the present study, taken as a whole, provided
clear support for the unidimensionality of size. The hypothesized
relationships between the measures of size was upheld. Indeed the
correlations between the measure “"number of full-time employees" and
the other size dimensions ranged from 0.81 to 0.99. The high correlations
would indicate each measurement is measuring a large proportion of the
same dimension. While these findings may be specific for this
population, it is of interest to note the correlations in other diverse

studies indicated similar relationships between measures of size. It

would appear the measure "number of full-time employees" may be generalized

beyond this population.

3 After each size measure the aspects of size, as conceptualized
by Kimberly, were added in brackets by the author to indicate the aspect
each measurement appeared to measure.
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It could not be expected that the number of full-time employees
would predict totally the other dimensions of size. One dimension,
"the number of programs" had the Towest correlation at 0.81. This
compared closely with the Holdaway et al. (1975) study which reported
a correlation of 0.79 between the same variables. It would appear a
portion of the variance for this variable is accounted for by the
relationship of the measure "number of programs" to one or more inter-
vening variables. However, the "number of programs" measured a large
proportion of the same dimension as the other size measures.

The need to have a valid, readily available measure of size
was the chief impetus behind the examination of size dimensions. The
result of this investigation indicated that the number of full-time
employees measurement achieved this goal. Thus it may be séid this
study achieved a single measure of size that was consistent with the
empirical evidence on size relationships, and may justify the use of
one measure for the concept of size. To the general theory of
organization it would appear the measurement of size using the number of
employees was :an adequate measure. This study tended"to support the
usage of such a measure and should remove some questions regarding the
measurement of size as used in previous research.

2. The Relationship Between Organizational Size
And Organizational Structure
This study was concerned with the structural differences and

the relationship of the differences with organizational size. The
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attention given to size was stimulated by the potential predictive role
as postulated in the Aston and subsequent studies, and as predicted by
the concepfua1ized theoretical model. Using data collected at one point
in time, while controlling for technology and other contextual variables,
size was assumed to be predictive of the differences in organizational
structure. The literature indicated support for positive relationship
between size and specialization, formalization (Pugh et al., 1969;
Inkson et al., 1970; Child, 1972), vertical span (Blau and Schoenherr,
1971; Hinings and Lee, 1971; Child, 1972), and chief executive span of
control (Dale, 1952; Entwistle and Walton, 1961; Blau and Schoenherr,
1971), but not for such structural variables as clerical ratio (Blau

and Schoenherr, 1971; James, 1972), autonomy (Pugh et al., 1969;
Reimann, 1973) and non-workflow personnel (Pugh et al., 1969).

A negative ratio appeared 1ikely for the percentage of super-
ordinates (Anderson and Warkov, 1961; Rushing, 1967; Holdaway and Blower,
1971; Champion and Betterton, 1973) and centralization (Hinings and Lee,
1971; Child, 1973).

The results presented in Chapter 3, in Table 16, supported the
size-structure relationship. It was found that organizational size was
positively related to specialization (0.75), delegation (0.85), vertical
span of control (0.68), supervisory span (0.62) and was negatively related

to centralization (-0.41). A1l relationships were significant at the .05

level.
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Despite differences between the samples, the above findings can
be interpreted in the 1ight of Pugh et al. (1968), and ensuing research.
The re]atiénships between organizational size and organizational structural
variables, for relevant studies, are displayed in Table 19.

The first structural variable, specialization, has a high positive
relationship with size. As size increases, specialization likewise
increases. It is noted the Holdaway et al. study (1975) reports a
smaller relationship between size and specialization. This may be due
to the very small organizational size of their population. It may be
postulated from the data on Table 19 and the results of this study that
as the organization size increases specialization also increases
therefore a sequence or ordering of specialization may be cpnsidered.

Little relationship is found between size and autonomy, chief
executive span, percentage of non-workflow personnel, and percentage
of clerks. With these variables one can conclude that size is mot
predictive of changes in these dimensions.

Centralization and size are negatively related, thus an increase
in size predicts a decrease in centralization. The one exception to
this finding is the Holdaway et al. (1975) study. They report a positive
relationship between size and centralization. Again as that study is
based on very small organizations it would indicate that perhaps there

is a curvilinear relationship. That is very small organizations increase
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their centralization as the size increases. This allows the chief
executive to maintain control of the decision-making. At some size
level the chief executive is unable to cope with the situations and
commences to decentralize. After this size level is reached, further
increases in size would predict a decrease in centralization.

Further examinatior of Table 19 shows previous studies
report a significant correlation between size and structural
variable formalization. However, the correlation in this study emerged
as very different. The colleges together have developed many role
defining documents, for example union contracts, group benefit programs,
retirement pension plans, and a system of job description introduced by
a consulting firm. As there was universal use among the colleges of
these role defining documents and as the colleges operated as a unit
in many of these areas, the relationships generally found between size
and formalization disappeared.

Examination of the raw data showed:ithat-eleven of the-colleges
scored either seventeen or eighteen on this variable. There was so
1ittle variation in the scores that a relationship did not show up.
Indeed the organizations may be homogeneous through the extent of formali-
zation and the close control exercised by the Ontario government. Further
one may question the results of the Holdaway et al. (19758) study. The
Institutions of Technology, because of direct government control, may

be more formalized than the other colleges. As the three institutes
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included in the study represented the large organization it may be

the formalization relationship is due to factors.other than size.
Additiona]ly, a major intervening variable, complexity, may be

an important determinant of other structural variables and in particular,

formalization. Child (1973) postulated that complexity, while positively

correlated with size, is a major predictor of formalization (documentation).

Defining complexity as consisting of specialization of role, specialization

of function and level of specialist qualification, Child reported
complexity "as an important intervening variable between the context of
the organization (of which size is a key aspect) and its formalization"
(Child, 1973: 183).

A further deviation from the previous studies appeared in the
subordinate span of control. This deviation, however, was supported by
Blau and Schoenherr (1971) who reported that larger agency's or
divisions' first-line supervisors had a wider average span of control.
Blau et al. (1976), also reported the span of control of first-line
supervisors had a weak association with size. Blau clarified this
relationship:

Although the association of size...with spans of control are
generally weak, these zero-order correlations are misleading
because the effects of size on most spans of control are

concealed by the opposite influences of structural differentiation
on them, as previous research indicated (Blau, 1972). When the
three main forms of structural differentiation--number of levels,
divisions, and sections--are controlled, size is revealed to exert

strong influences on nearly all personnel components and spans of
control (Blau et al., 1976: 26).
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The literature provided conflicting findings on this relationship. The
present study found a relationship (0.63) between size and supervisor
span of cdntro], thus the larger the college the wider the supervisor's
span of control. While these findings supported Blau et al., it disagreed
with Pugh et al. Reimann (1973) also reported that large factories have
a wider span of control for middle- and first-line managers than small
factories.

The ré]ationship between organizational size and
subordinate span of control may be characteristic only of similar type
of educational institutions. Larger institutions have the resources to
mount additional programs. These programs are sponsored by specific
departments. As a result the department head has more instructors
reporting to him thus increasing his span of control. However, further
study on the supervisor's span of control is essential to verify the
present findings.

As previously noted, the earliest studies, which examined the
relationship of size, utilized the configurational variables of structure.
Later research explored the relationship between size and the Weberian
bureaucratic structural dimensions. While the Weberian dimensions included
configuration, this study separated the bureaucratic from the configuration
variables in order to test Hypothesis IIA. Based on the size-structural
relationship, it was hypothesized that large colleges have a smaller

administrative ratio than the small colleges.
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The administrative ratio as indicated by the percentage of
superordinates was related to size; although the association was smail,
it was in ihe direction predicted in Hypothesis IIA. Again other
intervening variables.may distort the effect of size on the configuration
variable.

Theoretically, it appeared that as organizational size increased,
changes occurred in certain specific dimensions of the college structure.
That is, size appeared to affect a number of structural dimensions. As

pointed out by Child (1973):

The proportion of variance in major dimensions of organizational
structure predictable from knowing the size of organizations

appears to be highly censistent across different samples of
organizations (171).

One-could-not expect that all the variables in orgahizationa]
structure would be predicted by the contextual variable organization
size. Other contextual and intervening variables yet to be investigated
may also influence structure.

The findings indicated that size is an indicator of specialization,
delegation, centralization (negative), vertical span and supervisor
span but not of the other structural dimensions. This suggests that other
contextual variables may have a determining influence on these other
dimensions. It is furthermore possible that organizational size
indirectly is related to structural dimensions through some intervening
variable such as complexity.

The results of this investigation indicate that certain

dimensions of that organizational structure could be predicted from a
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knowledge of organizational size in this sample of twenty colleges. It
should be ;tressed however that these relationships may not necessarily

be obtained for all colleges or indeed for all organizations. To arrive

at such a conclusion on the basis of one study involving twenty homogeneous
organizations would seem premature. However, when this findings is added
to the findings in other studies, one would tend to conceptualize the
forgoing size-structural relationship as consistent in all organizations.

Childs' "Predicting and understanding organization structure"
(1973), presented a logical and rational representation of organization
context and organization structure. This representation was the suggested
relationship as summarized in Child's national study. Child viewed the
contextual variables as directly and indirectly causal of the structural
variables. Applied to the findings of this research, one interpretation
of the structural system is given in Figure Two.

It should be noted that Child's national study was a replication
of the Aston group. According to Child's model size was correlated with
the more important bureaucratic structural variables. In the present
study, size seems to be related to four structural dimensions. Formaliza-
tion was not supported, contrary to previous studies.

The present study does caution against over-generalization of
results. The population was small and included a variety of locations.
While caution is advised, and while the population selection controlled
the other contextual variables, one might conclude size is generally a

determinant of organizational structure.
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In summary, the findings of this research supported the theory
of organizational size. Size, as the uncontrolled independent variable,
was found-to be a potent predictive variable of organizational structure.

This variable was positively related to specialization, delegation, levels

of authority, and supervisor span, and negatively related to centralization.

At this point, a tentative hypothesis is proposed that states:
at various limits of size the organization initiates a major structural
change. Figure 3 depicts the tentative relationships. This would indicate
a large positive relationship between the size and centralization for the

small size organization after which centralization would commence to

decrease. The president or manager tends to centralize control and decision-

making to a point where he can no longer cope. The organization then
makes a major corrective change by commencing to decentralize control and
decision-making. Specialization would commence slowly in the small size
organizations, increase rapidly through medium and large organizations,
then stabilize in very large organizations. Formalization would indicate
1ittle increase in amount during the initial stage then would increase
rapidly during the next two stages or until the documentation becomes to
excessive, thus binding or inhibiting the organization's adaptability.
Delegation of authority will increase as size increases in order that
decisions may be made so that the organization may survive. The vertical
span will increase as the limits of supervision are reached. Here this
refers to the division of work by the level of authority. At some point

the vertical span reaches a maximum and levels off.
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If the above results are valid, then organizational size is
related to certain structural variables. The results of this study
on organizational size and organizational structure have modestly added

to the growing body of evidence supporting the indicated relationships.
3. The Multidimensionality of Structural Variables

It was predicted in Hypothesis Three that the bureaucratic
structure is multidimensional, that is, the structure consists of a
number of independent dimensions. One concern of this study is reducing
the structural variables to a smaller set of dimensions which account for
the interrelationships between the variables. The attention given to the
unidimensional-multidimensional problem of the structural concept is
stimulated by the potential of reducing the number of structural variables
to one dimension.

Traditionally, organizational structure was considered to be uni-
dimensional, that is the structural dimensions were present to some degree
in all organizations. Based on this assumption, the bureaucratic structure
of an organization was determined by measuring the presence of these
dimensions. Hall (1963) reported six dimensions of bureaucracy which
existed in the form of a continuum. He concluded that organizations may
approach either one of bureaucratization and non-bureaucratization or
fall between the two poles. Child's (1972) findings provided support
for the unidimensional concept. Indeed he found a single factor which

represented a configuration of all the more important structural variables.
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DISCUSSION OF RESULTS 119

He reported this structure conforms closely with the Weberian bureaucratic
concept. Hinings and Lee (1971), although not subjecting their data to
principal.component analysis, found a high correlation between all of the
more important structural variables.

In an attempt to reduce the number of variables in bureaucratic
structure and to test the unidimensionality of structure, Pugh et al.
(1968), subjected their data to principal component analysis. This group
reported four uncorrelated components which accounted for seventy-four
percent of the variance. These components were supported in replication
studies (Hickson et al., 1969; Inkson et al., 1970). Thus the Aston
group questioned whether the unidimensional concept of bureaucratic
structure was adequate in describing the structure found in complex
organizations. Reimann (1973) and Holdaway et al. (1975) also segregated
a number of uncorrelated structural dimensions, thus supporting the multi-
dimensional nature of bureaucratic structure.

Theoretically, it appears that bureaucratic structure consists of

a number of uncorrelated dimensions. The results of this study, as reported

in Chapter Three,-tend to support the multidimensional bureaucratic
structural concept. The structural variables are subjected to principal
component analysis and varimax rotations. Four independent components are
isolated which accounted for seventy-four percent of the total variance.
Table 18 depicts the rotated loadings of the variables on each of the

four components. It is noted the unrotated loading on component one tends

to suggest that bureaucratic structure may be adequately described by a
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single component. However, rotation yields substantial improvement by
providing a distinct separation of variables on the components. It is
through rbtation that a clear break is evident between the components.
Variables with loadings greater than .40 are selected as elements of
each component. This cut-off point is considered adequate to discriminate
between component elements. The results of this study appear to confirm
the conclusions of Pugh et al., Holdaway et al., and Reimann, that the
bureaucratic structure is multidimensional and that there are a number of
uncorrelated underlying structural characteristics.

The above findings are compared against the rotated components of
specific studies. This comparison is displayed in Table 20. In four
cases the results indicate that the organization bureaucratic structure
is multidimensional. That is organization structure consists of more
than one uncorrelated component. Thus it may be stated that bureaucratic
structure does exist in a present-absent dichotomy and that each component
may or may not exist to some degree in the organization. As a consequence
the results indicate that a variety of structural arrangements appear to
be equally viable for this homogeneous sample of organizations.

It is noted from Table 20 that the components produced in the Pugh
et al. study and the present study are comparable. In particular three
components emerged in this study which tend towards duplicating the Aston
components of structuring activities, concentration of authority, and
the supportive component. That is the major structural variables tend to

load on similar components thus they appear to describe the same aspects of
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DISCUSSION OF RESULTS 123

bureaucratic structure.

The major difference between the Aston and the present
component‘analysis 1ies in the four component. The variables of
formalization and centralization (negative) loaded on this component.
Indeed, component four tends towards reproducing the bureaucratic
control component indicated in the previous college study (Holdaway et al.,
1975). The high degree of formalization, which is the written documen-
tation of rules and regulations, would seem to associate with and support
the concept of decentralization. The connection between these two
variables would appear to be their role in describing bureaucratic
control. Blau and Schoenherr support this concept:

The restraints imposed by formalized procedures encourage

the development of a less centralized authority structure

that permits more flexible decision making (1971: 121).
It could not be expected that all the components would replicate the
original Aston components.

Generally, there appears to be an interrelationship between the
variables loading on any one particular component. For example, the
relationship of the two variables in the bureaucratic control component
is expressed as a negative correlation, that is as formalization increases,
centralization tends to decrease and vice versa. This interrelationship
is important particularly when an administrator contemplates a change in
this structural dimension. The interrelationship would suggest that both
variables must be considered whenever a change in bureaucratic control is

introduced. Thus if a change is toward decentralization, it is generally
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accompanied with increased formalization.
Centralization is the distribution of power; formalization is

defined as the rules, procedures, instructions and other communications

that are written; and both are used to retain control for the organization.

That is to say, where decision making power is retained at the top of
the organization there is Tittle formalization as a control system.
However, where decentralization or distribution of decision making powers
to lower organizational levels is used it is accompanied with increased
formalization. Hinings and Lee (1971) commented that as more regulations
are introduced the organizations decentralize. From the results of his
national study, Child (1972) reports:

When organizations rely less on standard procedures for

regulating and recording behavior, so (other things being

?qua;) they tend to centralize the locus of decision making
174).

Mansfield (1973) further supports this relationship. In his study he
reports that the increasing use of rules Teads to a decentralization of
decision making but not to the loss of control by the organization.

In summary it is suggested, whenever changes in bureaucratic
control are introduced, that both structural variables be considered
and changed accordingly.

It is worthy of note that all the variables which load on
component one are also all the items that correlate directly with size.
The size of the organization clearly showed as the contextual variable
most closely associated with component one variables. This result
underlines the likely effect on organization of increasing size. In the

larger colleges increases in size appear predictive of increases in
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DISCUSSION OF RESULTS 125

specialization, delegation, vertical span and supervisor span of control.
In summary, the result of the investigation appears to support
the mu]tidimensiona] concept of bureaucratic structure. Further, these
results suggest that the Ontario Colleges of Applied Arts and Technology
may operate with various degrees of structure along the four uncorrelated
dimensions. These dimensions appear to describe similar aspects of
bureaucratic structure as did the earlier studies. The Weberian concept

of bureaucratic type appears to be no longer useful.
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SUMMARY AND CONCLUSIONS

By controlling some of the most relevant context variables,
this study was able to concentrate its efforts to studying one specific
context-vériab]e, organizational size, and to studying the structural
variables of organizational bureaucracy. Thus the major purpose of the
present study was to determine:

(1) a readily available measure of the size concept,

(2) the relationship that exists between organizational
size and organizational structure, and

(3) the dimensionality of bureaucratic structure.

The variable size was operationalized as four measures. It
was hypothesized there is a significant relationship between these
measures. All measures intercorrelated (r>.80); the measure "number
of full-time employees" had a strong association with each of the
other measure of size so that the number of full-time employees was an
adequate measure of that variable.

As expected, it was found that a relationship existed between
the size variable and certain of the structural dimensions. Size was
positively related to specialization, delegation, vertical span,

supervisory span (subordinate ratio), and was negatively related to

centralization. However, the forecasted size-formalization relationship

was very small. The fact that the size variable showed a strong relation-

ship with certain organizational structural variables Ted to the

conclusion that size is important in influencing structural dimensions

in the organization.
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SUMMARY AND CONCLUSIONS 127

Principal component analysis indicated the structural variables
were reduceable to four uncorrelated structural dimensions, therefore,
the multidimensional concept was supported. Thus the Ontario colleges
may operate with various degrees of structure along the four dimensions.

The results contribute to organization theory in four ways:

(1) The number of full-time employees is supported as an
adequate measure of size;

(2) The Aston generalization of the relationship between

organizational size and certain dimensions of organizational
structure is upheld;

(3) The Aston proposition that size is predictive of structure
is supported; and

(4) The unidimensionality of bureaucratic structure is not
maintained. Organizations may operate with various degrees
of structure along the four uncorrelated dimensions.

Since the present study was a field study, using cross-sectional

data, generalizations of the results were made with caution, and may only

apply to the college population. The results could be affected by inadequate

control of the independent contextual variables, or could be a function of
some intervening variables. Nevertheless, these results seem to support

the relationships between organizational size and organizational structure,

and to support the size-structure predictions of the variables investigated.

Further, the reported results tend to support the multidimensionality of
the bureaucratic structural dimensions.

Several unanswered questions emerging from this study suggest
direction for further research. Of prime importance would be a study on

the effect of structural adaptation to size on the overall effectiveness
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of the organization. Other research might include: (a) isolation

of different contextual variables and studying their effect on

structure; (b) further examination of the size-formalization relationship;
(c) relating size, complexity, and structure; (d) relating size,
differentiation and structure, and (e) predicting major structural

changes as the organization changes in size from a small to a medium

to a large organization.
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APPENDIX 1

The Interview Schedule
to Measure Organizational Structure and Size
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COMPARATIVE ORGANIZATIONAL RESEARCH PROJECT

INFORMATION SCHEDULE

MEASURING ORGANIZATIONAL STRUCTURE, SIZE AND TASK

DIVERSITY

CONFIDENTIAL

UNIVERSITY OF OTTAWA

Faculty of Graduate Studies

Department of Education Administration

OTTAWA, ONTARIO

John R. Goodwin
Principal Researcher

Name of Organization

Location of Organization

Person Interviewed

Position or Title

Date
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1.0 Origin, History and Location

NAME OF COLLEGE i

DATE OF FOUNDATION

Was the college a historical outgrowth of an
earlier institution? YES/NO

What institution(s)?

While the college was formed under Government
Regulations (Bill 153), did any individual(s)

in particular provide the impetus for the found-
ing of this college?

Impetus provided by

Impetus provided by |

What is designated as your geographic area of
responsibility? (names of counties)
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2.0 Size

Size is the number of persons employed, on a full time
by the college in the year 1974/75.
2.1 Total number of persons employed by the college?
2.2 Total number of teaching staff?
2.3 Total number of non-teaching staff?
2.3.1 Professional Administrative staff?
(including supervisors and academic chair-
men if not covered by the Collective Ag-

reement)

2.3.2 Professional staff?
(librarian, counselors, etc.)

2.3.3 Clerical workers?
(nonsupervisory)

2.3.4 Nonclerical, nonsupervisory workers?

2.4 Total number of full time and full time equi-
valent students in all programmes?

138
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3.0 Hierarchial Control

Hierarchial control is a measure of the configuration of the
organization's hierarchy incorporating (1) the height of the
hierarchy, that is, number of levels, and (2) the average
span of control. The base year is 1974/75.

3.1 May I have a copy of your organization chart?

To Be
Obtained Mailed

3.2 How many levels of authority are indicated
on the chart?

3.3 How many subordinates report to:

3.3.1 the President -

3.3.2 the Vice President o
(academic)

3.3.3 the Vice President o
(administrative)

3.3.4 the Academic Deans (average) o

3.3.5 the Department Chairmen (average) o

3.3.6 the Program Chairman (average) L

3.3.7 the Principal (average) .

3.3.8 the Academic Chairmen (average)

i i R L
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4.0 Functional Specialization

Specialization is considered to exist when at least one person
in the organization performs that function and no other func-
tion for at least half of his time. No account is taken of
either (a) the specialist's status or (b) whether an organi-
zation has many specialists or only one. For each activity
for which there is a specialist the organization scores one.

Who was responsible for

Item (Position title).... Half time circle
Number during the year 1974/75 Full time box
4.1 Developing, legitimizing and YES NO

symbolizing the organization's
charter - for example public
relations officer, coordinator
of information services.

4,2 Disposing of, distributing and YES NO
following-up on students hav-
ing completed the program -
for example vocational coun-
sellors, liason officers with
business and/or universities.

4.3 Arranging transportation, YES NO
buses, etc. for students and
or staff, between campuses and
as required - for example a
transportation clerk.

4.4 Acquiring and allocating human YES NO
resources - for example per-
sonnel manager.

4.5 Training and development pro- YES NO
grams for faculty and staff
- for example a training and
development manager

4.6 Maintaining human resources YES NO
and promoting their identi-
fication with the organiza-
tion - for example sports
and social director, maga-
zine editor.
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Item
Number

Who was responsible for
(Position title)....
during the year 1974/75

Half time circle
Full time box
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4.16

Obtaining and controlling
materials and equipment - for
example purchasing manager,
stock control manager.

Maintaining and erecting
buildings and equipment

- for example maintenance
engineer, works engineer.

Recording and controlling
financial resources - for
example accountant, comp-
troller.

Controlling the workflow
- for example planning
director.

Controlling the quality
standards for various
programs - for example
admissions officer.

Assessing and devising ways
of classroom presentation.

Devising new programmes,
courses.

Developing and operating
administrative procedures
for example - statistician.

Dealing with the legal and
insurance requirements - for
example lawyer.

Acquiring information on the
operational field - for ex-
ample market researcher.

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO

YES NO
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Who was responsible for

Item (Position title).... Half time circle
Number during the year 1974/75 Full time box
4.17 Processing information - for YES NO

example manager, electronic
data processing
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3
: 5.0 Formalization (Documentation)
3 The degree of formalization of role specification in the or-
! ganization is given by the number of specific role-defining
documents - from a set list which exists in the organization,
and, in some cases, the extent of their application or dis-
tribution.
Score
5.1 Information booklets given to:
none 0
few employees 1
many employees 2
all employees 3
i 5.2 Number of information booklets:
3 none 0
E 1 1
2 2
3 3
4 or more 4
: Total number:
: 5.3 Organization chart given to:
: none 0
: chief executive only 1
§ chief executive plus
; other executive 2
chief executive plus all/most
division heads 3
5.4 Written operation instruction: 1
f 5.5 Written terms of reference or job description:
; for masters (various categories) 1
3 for paraprofessionals 1
3 administrators 1
E support personnel (clerical) 1
% Chief Executive 1
; 5.6 Manual of procedures (standing orders) 1
5.7 Written statements of policies 1
5.8 Written lecture schedule or programme schedule i

S

e

[—

[ EIEISISR TR S )




P
B i i

A RTINS

e

APPENDIX 1

Formalization (Documentation)

5. 9 . Written course outlines available
to instructors

5.10 Written contracts of employment

144
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6.0 Autonomy and Delegation

of Authority

145

Autonomy is the number of decisions from a set list which can

be taken by the President even though the decision may be sub-

ject to routine later ratification.

Delegation of Authority

The delegation of authority is the number of decisions the
President had authority to make but delegated to the subor-

dinates.

Item
Number

Decision

Autonomy

Delegation

PR

Faculty establishment

Appointment of faculty
members from outside
organization

Promotion of administra-
tive members.

Salaries of administra-
tive members.

To spend unbudgeted or
unallocated money on cap-
ital items.

To spend unbudgeted or
unallocated money on ex-
tra faculty or staff.

What type or what brand,
visual aid equipment is
to be.

To determine new courses
to offer as components of
full time programs.

To determine school ter-
ritory from which to draw
students.

The extent and type of
market to be aimed for -
applied arts, business.

To determine fee struc-
ture.
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Autonomy and Delegation of Authority
Item
Number Decision Autonomy | Delegation

6.12 To decide on perfor- 1 0 1 0
mance appraisal of
faculty members.

6.13 Allocate the work 1 0 1 0
among available per-
sonnel.

6.14 Dismiss a faculty 1 0 1 0
member.

6.15 Training methods to be 1 0 1 0
used.

6.16 Buying procedures. 1 0 1 0

6.17 Which suppliers of mat- 1 0 1 0
erials are to be used.

6.18 To set the admission 1 0 1 0
standards for students.

6.19 To alter responsibilities 1 0 l 0
/areas of work of the ad-
ministrative department.

6.20 To alter responsibilities 1 0 1 0
/areas of work of the aca-
demic department.

6.21 To create a new department. 1 0 1l 0

6.22 To create a new job. 1 0 1 0
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7.0 Centralization Index

7.1 Locus of Decision Making (Programs offered any
one year) .

(a) President and an academic committee; 1
(b) President with the help of the particular

Dean; 2
(c) President along. 3

7.2 Locus of Decision Making (Maximum and Minimum
number of students per classroom lecture.

(a) President and an academic committee; 1
(b) President with the help of the particular

Dean; 2
(c) President alone. 3

7.3 Locus of Decision Making (Manpower Policies).

(a) President's committee with representatives

of all functional areas; 1
(b) President with personnel manager; 2
(c) President. 3

7.4 TLocus of Decision Making (Selection of Academic
Deans and Principals).

(a) President's committee with representatives

i from all functional areas; 1
j (b) President with personnel manager; 2
(c) President alone. 3

7.5 The Degree of Participation in Long Range

b Planning.

g (a) All levels of executives - top, middle, and

3 lower; 1
. (b) Top level with some representation of middle

% level executives; 2
; (c) President alone. 3

7.6 The Degree of Information Sharing.

aspects of college's operations; 1l
(b) Fair - special reports on company's affairs

distributed to only top level and middle

level executives; 2
(c) Little - all information kept secret from

everybody except a few top level executives. 3

% (a) Considerable - general memos on all major
‘.‘
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8.0 Task Diversity
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Raw Data
for the Organizational Structural Dimensions
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Brogden General Biserial Correlation Calculations
for Specialization and Delegation
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Brogden Correlation - Specialization

““ﬁiifZIf\ ' College

Colleg 29 30 31 23 39 26 27 33 34 32 28 25 35 36 37 Score
11 X X X X X X X X X X X X X X X 15
09 X X X X X X X X - = X X X = X 12
17 X X X X X X X X X X x = x - - 12
01 X X X X X X X - x x x = = x - N
08 X X X X X X X X X X = = - X - 11
20 X X X X X X X X X X - X = = - I
14 X X X X X X X X X = - x = = - 10
21 X X X X = X X X X X - - = - - 9
18 | x x x x x x X X X - - - - - - 9
05 ) X X X X X X = = = X X = X = - 9
22 X X X X X X X = X = = = = = = 8
10 X X X X X X X = X = = - - - = 8
06 X X X X X X X X = = = = = - - 8
03 X X X = X = X X X X = - = - = 8
16 X X X X = X X X = = = - - - = 7
19 X X X X X = X = = = - - - - = 6
04 X X X X X = X = = = = - - = = 6
07 X X X X = X = X = = = - - = = 6
15 X X X X X X = = = = = - - - = 6
02 X X X = X X = = = = = = - - -= 5

Total 20 20 20 18 17 17 16 12 11 8 5 4 4 3 2

GBR 1.01.0 1.0 .70 .48 .69 .76 .63 .75 .75 .88 .86 .86 .84 1.0
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Brogden Correlation - Delegation
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APPENDIX 4

Abstract of

An Empirical Study of Bureaucratic Structural
Dimensions and Their Relationship to the Variable

Organization Size
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Abstract of

An Empirical Study of Bureaucratic Structural
Dimensions and Their Relationship to the Variable
Organization Size'

Although the organizational size literature has doubled in
each five year period for the last twenty years, evidence on the
effect and relationship of organizational size and organizational
structure has been inconsistent and inconclusive. Do differences
exist in organizational structure that reflect the differences in the
size of the organization? The purpose of this study was to investigate
the above question through examination of a set of homogeneous organiza-
tions. The organizational units investigated are the Ontario Colleges
of Applied Arts and Technology.

The general theoretical framework for the study was derived
from Weber's bureaucratic theory (1947), the Aston group's contextual
and structural variables (1968), and Reimann's framework of structural
dimensions (1973). Based on this general framework, the study examined
the relationship between organizational size and dimensions of organiza-
tional structure. In particular, the research investigated (a) the
measures of size, (b) the size-structural relationship, (c) organizational
size as determinant of organizational structure, and (d) the dimensionality
of structure.

As was predicted, a significant relationship existed between size

and certain structural dimensjons. Size was found to be positively related

1 John R. Goodwin, doctoral:thesis presented to the.-School-

of Graduate Studies of the University of Ottawa, Ontario, October 1978,
vii-144.
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to specialization, delegation, vertical span, supervisory span
(subordinate ratio), and was negatively related to centralization. A
marked exception to the predicted relationship was the small negative
correlation between size and formalization.

A secondary question answered in this study has to do with the
dimensionality of the structural variables. Principal component analysis
indicated that the structural variables were reduceable to four:
independent structural dimensions. The multidimensional concept of
structure was supported.

Suggestions for further research included:

1. analysing the effect of structural adaptation to size on the
overall effectiveness of the organization;

2. 1isolation of other of the contextual variables énd studying
their effect on structure;

3. relating organizational size, organizational complexity, and
organizational structure;

4. vrelating organizational size, organizational differentiation
and organizational structure;

5. a longitudinal study of organizational size and organizational

structure in the Ontario colleges.




