
' .  

.. ' -
• 

. ' 

' . 

- . 

- r i 

' f; 
f 
f i 

' 

I ! 
I 

L 

"\ 

Innis 
... 

HB 
74.5 
.R47 
no.127 

Size - Structure Relationship: 
A Further Elaboration 

A RESEARCH REPORT 

By 

NARESH C� AGARWAL, Ph.D. 

Assistant Professor 

FACULTY OF BUSINESS 

INNIS LIBRARY 
NON-CIRCULATING 

McMASTER UNIVERSITY 
HAMILTON, ONTARIO 

Research Series: No. 127 
February, 1977 



� 

' 

� 

L _ _  

S IZE- STRUCTURE RELAT IONSH IP: 

A FURTHER ELABORATION 

A RESEAR CH REPORT 

BY 

NARESH C. AGARWAL, Ph. D. 

Assistant Professor 

FACULTY OF BUSINESS 

McMA STER UNIV ER SITY 

HAMILT ON, ONTARIO 

Research Series: No . 127 

February, 1977 

li 

11 I ,II 
Iii 

:11 !11 111 111 ;I 
·1 1:1 I• 

I I 
� 
l 



ABSTRACT 

The present study of size-structure relationship is based 

on a homogeneous sample of 168 life insurance companies. Data 

were collected on three measures of size and four measures of 

stru.cture . Extremely high intercorrelations among size measures 

(> .87) justify the use of only one of these in subsequent analysis 

of size-structure relationship. The results indicate this relation­

ship to be highly significant but non linear. In general, the 

structure tends to increase with size but at a decreasing rate. 

These findings are interpreted in a framework of reversible-

probabilistic causality. The study also compares the size-structure 

relationship across small, medium and large organizations. The 

results in this regard point towards varying dimensionality of 

organization structure associated with organiza tion growth. 

'! 



SIZE-STRUCTURE RELATIONSHIP: 

A FURTHER ELABORATION 

INTRODUCTION 

The relationship between organization size and organization 

structure has been a subject of continuing debate in the liter­

ature. A large number of studies provide evidence of a strong 

relationship between the two variables. Notable among these are 

the studies by Pugh et al. (1969) , Hickson et al. (1969), Blau 

and Schoenherr (1971) , Child (1973) , and Blau et al. (1976) . In 

contrast, there are others (Woodward, 1965; Thompson, 1967; 

Hall, 1972) which provide either a qualified or no support at all 

to the existence of size-structure relationship. 

Three issues can be raised in respect to the existing 

literature on the subject, which may partly account for the con­

flicting findings. The first issue relates to the measurement of 

organization size. There are a number of measures of organization 

size such as number of employees, volume of sales, and net assets. 

These measures are likely to intercorrelate very highly with each 

other in the case of firms belonging to a homogeneous industry. 

For example, if size comparisons are being made among organizations 

producing steel products, their relative positions when judged on 

alternative measures of size are likely to be largely similar. If 

this is so, then any one of these measures could be legitimately 

used to study the relationship between organization size 
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and organization structure. However, a high degree of consistency 

among size measures is much less probable if firms in question 

belong to such divergent industries as manufacturing, retail, 

education and recreation. In this case, the use of a single size 

measure may produce biased results regarding the relationship 

between size and organization structure. It is in this respect 

that the existing literature on the subject presents an anamoly. 

Number of e�ployees has been used as the only measure of 

organization size even though, in most studies, samples of 

organizations have been drawn from widely different industries. 

For example, in the Hall et al. study (1967) , the sample of 75 

organizations belonged to a large number of industries such as 

manufacturing, finance, retail, government, recreation, and 

education. A similar diversity is true in case of the Aston sample 

(Pugh et al., 1968, 1969) and the National sample (Child, 1973) . 

Certainly, high intercorrelations among the various measures can 

justify the use of only one such measure (i.e. number of employees) 

in estimating the relationship between size and structure. How-

ever, most studies have not provided any information on these 

intercorrelations. And among those very few which do, the preceding 

reasoning seems to be strongly supported. For example, Child (1973) 

found a correlation of r = .31 between number of employees and net 

assets. He attributed the low value of the correlation to the fact 

that twenty-seven of the eighty-two organizations in his study 

belonged to two service industries - advertising and insurance -
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where the role of financial assets was not comparable with that of 

manufacturing concerns . .  When the remaining subsample of manu-

facturing organizations was taken separately, the correlation 

between numbers employed and net assets rose dramatically to 

r = .86. High correlations have recently been reported by Azumi 

and McMillan (1975) in which case also the sample consisted of 

manufacturing companies only . This suggests that the empirical 

studies of the relationship between organization size and organi­

zation structure should be confined to samples drawn from homogeneous 

industrial groupings . If not, the results should be replicated 

using alternative size measures. 

The second issue which can be raised in regard to the existing 

literature on the size-structure relationship deals with the 

question of study design. In addition to organization size, tech-

nology and environment have also been identified as being importantly 

related to organization structure (Woodward, 1965; Thompson, 1967; 

Lawrence and Lorsch, 1967) . In view of this, empirical studies of 

size-structure relationship need to be designed so as to control for 

the effects of technology and environment. Absence of such a design 

may in fact cause conflicting results. For example, in the Woodward 

study (1965) , although no relationship was found between size and 

structure in the total sample, evidence of such a relationship 

emerged when each technology group was considered separately. Two 

alternative strategies can be utilized in this regard . The first 

may be called the "sampling strategy" which consists of selecting 

companies largely homogeneous in the technology they use and in the 
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environment they bperate. Thus, companies belonging to one 

pnrticular industry mny be chosen. 'l'hl• othl•r strntl'gy ls Lo scll•ct 

any group of firms while controlling for the effects of technology 

and environment through appropriate statistical designs such as 

multiple regression analysis, factor analysis and cluster analysis. 

As pointed out above, the data base of empirical studies of size­

structure relationship has generally consisted of companies from 

widely different industries which are likely to vary both in tech-

nology and environment. Despite this, only a limited number of 

studies of the size-structure relationship have employed appropriate 

statistical designs (e. g. Pugh, et al. 1969; Child and Mansfield 1972) . 

Finally, the existing literature has tended to place greater 

emphasis on examining the strength rather than the form of the 

relationship between organization size and organization structure. 

Both these issues may be closely inter-related in that examination 

of the form of the relationship may in fact help improve the 

estimate and understanding of the relationship itself. Blau (1970) 

suggests that size-structure relationship is likely to be non-linear. 

More specifically, he argues that structure differentiation will 

increase with size but only at a decreasing rate. If so, then loga­

rithmic transformation of size data should yield significantly 

higher estimates of relationship with measures of structure differ­

entiation. Only a few empirical studies (Blau and Schoenherr, 1971; 

Child, 1973) have presented comparative results, with and without 

1ogarithmic transformation. Others have either entirely ignored 

the issue or have only reported the results with logarithm�c 

transformation, thus rendering it difficult to judge the nature 

and extent of non-linearity. 
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THE PRESENT STUDY 

Nature 

The present study of the relationship between organization size 

and organization structure is industry-speciJ�c; it is confined to 

organizations in the life insurance industry . In view of the multi-

industry nature of most of the previously completed studies, a strong 

need exists for single industry studies to check for the transfer­

ability of conclusions from the general to specific pools of organiz-

ations and vice versa . More importantly, a single industry study 

may offer certain advantages over a multi-industry study. As noted 

earlier, total number of employees, or any other measure of organization 

size, can provide a more accurate basis of size compari�ons among 

organizations drawn from one industry than from heterogeneous industries; 

this will be so because of the greater likelihood of higher inter­

correlations among alternative measures of size in the former case 

relative to the latter. Again, companies from a single industry, 

particularly such as life insurance, are likely to be generally homo­

geneous in the technology they employ and the external environment in 

which they operate, thus minimizing the need to control these variables 

in estimating the relationship between organization size and structure. 

Finally, the present study also attempts to investigate more closely 

the form of the size-structure relationship. Specifically, it takes 

a contingency view implying that the nature and extent of relationship 

between size and structure will vary across small, medium and large 

size companies . 
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Sample and Measures 

A 1 is t of a 11 the U . S . 1 if e ins u ran c e comp an i e s ( N = 4 0 'l) Ii cc n s t• d 

for business in Minnesota in 1973 was obtained from the Insurance 

Di�ision of the State Commerce Department. Keeping in view the 

general experience of previous studies with the questionnaire response 

rate, it was felt that this pool of companies might not generate 

sufficient data base for the present study. For this reason, a 

random sample of 20 percent (N=280) from the remaining population of 

life insurance companies in the U. S. was added to the initial list. 

A questionnaire was mailed to the Chief Executive Officer of each of 

these 683 companies. Completed responses were received from 168 

companies, representing a 24;6 percent response rate; this constituted 

approximately 10 percent of the entire population of the U. S .  life 

insurance companies in 19 73. 

Data were collected on three measures of organization size and 

four measures of organization structure. Table 1 describes the 

present sample in terms of means and standard deviations of these 

measures. The three measures of organization size were: (a) total 

TABLE I about here 

number of salaried employees; (b) total assets, and (c) dollar volume 

of sales which, in the case of life insurance companies, cart be measured 

in terms of annual premium income. The size data reported by companies 

were verified from the records available from the Insurance Division 

of the Minnesota State Department of Commerce and the BEST' S  Review, 

Life Edition, published annually by A. M. Best Company. The four 

measures used to collect data on organization structure were: 
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TABLE I 

Sample Description (N=l68) 

Organization Size 

Number of Employees 
Premium Income ($) 
Assets ($) · 

Organization Structure 

Span of Control 

Functional Differentiation: 
No. of Functional Divisons 

Vertical Differentiation: 
No. of Management Levels 

Geographical Diversity: 
No. of States in which 
organization operates 

Mean 

1,080 
1 4 4, 497,10 0 
816,742,80 0 

5.64 

9.68 

3.76 

30.26 

. s.:o. 

4,633 
609,757,10 0  

3899,550,4 0 0  

2.42 

6.91 

1. 60 

16.70 
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(a) executive span of control, defined as the number of subordinates 

(regardless of their level but excluding assistants and secretaries) 

directly reporting to the Chief Executive, (b) functional differ-

entiation, defined as the number of functional divisions in the 

organizations, (a) vertical differentiation, defined as the number 

of management levels in the deepest chain of command, and (d) geog-

raphical diversity, defined as the number of states in which the 

company operates for business . Each company was also requested to 

provide a copy of its organizational chart which was later used to 

ensure the accuracy of the reported information. 

Results and Findings 

A. Relationship between Alternative Size Measures 

Table 2 indicates the product moment correlations between the 

alternative measures of organization size employed in the present 

study. As can be seen, all the correlations are extremely high, 

TABLE 2 about here 

including when log transformation of data is performed. Thus an 

organization which has a large number of employees also tends to 

have a large amount of assets and large premium income (sales) � 

The significantly high correlations between the three measures clearly 

justify the use of only one in testing the size-structure relation-

ship . In order to ensure comparability with the previous studies, 

the number of employees was selected as the measure of organization 

size. It may also be pointed out that the above correlations 

are significantly greater than most of those reported in previous 

studies. This lends support to the assertion made earlier regarding 
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TABLE 2 

Product-Moment Correlations between 

Alternative Measures of Organization Siz� 

Number of 

Assets 

NOTE I: 

NOTE 2: 

( N= 16 8) 

Number of Premium 
Employees Income 

Employees - - • 9 7 (. 9 6) 

.88 (. 9 4) • 9 5 ( .. 9 4) 
____ _.. ______ . 

Brackets contain the corresponding values 
of correlation coefficient with log trans­
formation of the data. 

All correlation coefficients are significant 
beyond the 1% level of confidence. 
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the relative magnitude of these correlations between a study based 

on one-industry sample and another based on a multi-industry sample. 

B. The Strength of Relationship between Organization Size 
and Organization Structure. 

Table 3 reports the regression results of structure variables 

on organization size. Since, each regression involved only one 

dependent and one independent variable, the R in the last column is 

identical with the product moment correlation between the two 

variables. As can be seen, all the correlations (or the R's) are 

TABLE 3 about here 

significant beyond the 1% level of significance. The same is 

true for the regression coefficients which are at least more than 

six times their respective standard errors. Child ( 19 7 3 :  170) 
has recently summarized the correlations results obtained in several 

previous studies. Two dimensions of organization structure appear 

to be common between these and the present study, which are functional 

differentiation and vertical differentiation. Correlations of 

these two dimensions with organization size are reproduced in Table 4. 

It may be observed that all the previous studies are based on much 

TABLE 4 about here 

smaller samples than the present study - a sample range of 7 to 82 

organizations in previous studies compared to 168 in the present case. 

This has implications for the relative significance of the reported 

correlations. Nevertheless, all correlations are significant at 
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TABLE 3 

Regression of S�ruc�y_J�-V�riables on 

Log 0r__82:__�izat___�_ll_ Size 

(N=l68) 

�----... ..----�-- -��--� 

Structur e Variables Constant Coefficient 
-----·-· (Ii)_ 

** 
Span of Control 2.37 0.67 

** 
Functional Differentiation -1. 21 2.22 

** 
Vertical Differentiation 0 .36 0.69 

** 
Geographical Diversity -3.38 6.86 

* 

Standard 
Error 

0.10 

0.27 

0.05 

0.55 

Identical with product moment correlation since regressions 
involved only one d�pendent and one independent variabl�. 

** 
Significant beyond the 1% level of confidence. 

R* 

** 
. 4 7 

** 
. 5 4 

** 
. 7 3 

** 
.69 
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lea�t at the 5 percent confidence level, except for the Labour 

Unions study (N=7) . Judged on the basis nf absolute values of 

correlations, the relationship between organization size and the 

two structure dimensions appear to be somewhat stronger among 

manufacturing organizations than others. Also, there is a �triking 

similarity between the correlations in the present study and the 

Blau and Schoenherr (1971) study both of which are based on 

samples which are relatively larger and drawn from a single, 

non-manufacturing industry. 

The above evidence tends to strongly support the existence of 

a significant relationship between organization size and structure. 

However, the evidence so far presented has entirely consisted of 

zero-order estimates. Such estimates can be quite misleading 

because in their computation, the value of other variables are 

left completely free to v�ry. The relationship between organization 

size and a given measure of structure may be different from that 

indicated by the zero-order correlation between the two, because 

in part it may arise due to the association of each with one or 

more of the other structure variables. Infact previous research 

(Blau, 1972; Blau, et al. 1976) indicates that the effects of 

size on span of control may be concealed by the opposite effects 

·of other structure variables on it thus pointing to the need for 

higher-order estimates in the analysis of size-structure relation­

ships. Following this logic, the relationship between organization 

size and each measure of organization structure was reestimated 

while controlling for the effects of the remaining three structure 

TABLE 5 about here 



( 

Structure 
Variables 

Span of 
Control 

Functional 
Differentiation 

Vertical 
Differentiation 

Geographical 
Diversity 
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TABLE 5 

Selected Estimates of Relationship 

Between Log Organization Size 

and Organization Structure 

(N=l68) 

REGRES SION C OEFF ICIENT 

B % Change Beta 
(with in B (with 

B controls**) (2-1) Beta controls**) 

(1) (2) ( 3) (4) (5) 

* 
. 661 .918* 37.6 . 46 6.* . 641 �'< 

2. 220·* 2.494* 12.3 . 5 4 3�* . 610 .,� 

. 6 9 4·* .848* 22.2 • 7 34·* . 89 7 * 

6.857�� 8.201
* 19.8 . 69 3·* 

. 830 * 

* Significant beyond the 1% level of confidence. 

** 
Controlling for the remaining three structure variables. 

% Change 
in Beta 
(5-4) 

(6) 

37.6 

12.3 

22.2 

19.8 
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variables. Results of this exercise are presented in Table 5. As 
is clear, even after other variables are controlled, estimates in 

all cases continue to be significant beyond the 1% level of 

confidence. In fact, estimates with controls are somewhat greater 

than without them. The largest difference appears in the relation-

1ship between size and span of control which is quite consistent with 

the findings of previous studies (Blau, 1972; Blau et al. 1976) . 

C. The Form of Relationship between Organization Size 

and Structure. 

Although the preceding analysis points to the existence of a 

close relationship between size and structure, the question of its 

form ( linear vs. non-linear) still remains to be answered. Non-

linearity implies that the rate of change in organization structure 

associated with a given change in size varies across the range of 

observed values of size. Previous studies (Blau and Schoenherr, 

1971; Child, 1973) have accepted improvements in size-structure 

correlations resulting from the use of log transformation qf size 

as an indication of non-linear relationship. Equal changes on 

logarithmic scale represent e qual percentage changes in the variable, 

as opposed to equal changes on an arithmetic scale. Thus the use 

of logarithmic transformation implies that a given percentage change 

in size results in the same change in organization structure, regard-

less of the level of size. Translated in absolute terms, it 

indicates a decelerating relationship between organization size and 

structure measures; the differentiation in structure increases with 

expansion in organization size but only at decreasing rates. Table 6 
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shows the difference in correlations between organization size 

and organization structure, with and without log transformation 

of size. Not only are the correlations highly significant, the 

use of log size dramatically improves the results - three of the 

four correlations increasing more than 100 percent. This reinforces 

TABLE 6 about here 

the conclusions of previous research (Blau and Schoenherr, 1971; 

Child, 1973) that the form of relationships between organization 

size and various measures of organization structure are perhaps 

non-linear. 

In order to further explore the nature of these relationships, 

the sample of 168 organizations was subdivided into three parts based 

on the size variable: a small sub-sample consisting of the bottom 

one third of the organizations, a medium sub-sample consisting of the 

middle one third of the organizations and a large sub-sample con-

sisting of the top one third of the organizations. Table 7 shows the 

TABLE 7 about here 

size-structure correlations within each of these sub-samples. A 

number of observations can be made on the basis of these data. As a 

first step, a comparison can be made between size-structure correlations 

and log size-structure correlations in the three sub-samples. It 

reveals that in ten out of the twelve possible comparisons, the 

correlations either do not change at all or do so only marginally. 

In the remaining two cases - correlations of size with vertical 
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TABLE 6 

Product�Moment Correlations Between 

Orgap.iz a tion St rue t ure : and ._iU 
Organization Size, (2) 

Log Organization Size 

(N=l68) 

Structure Organization Log 
Variables Size Organization 

( .L) ( L'.) 

Span of Control .18 . 4 7 

Function Di ff er-
·entiation .22 . 54 

Vertical Differ-
entiation .53 . 7 3 

Geographical I Diversity .25 .69 

I 

% Change in 
Correlation ( 2-1) 

(J) 

161. 1 

145.5 

37.7 

176.0 

All correla tions are significant at or beyond the 1% level 

of confidence. 

1 

I 
I 
i 
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TABLE 7 

Pro duet-Moment Cor}" .e l_a t io1�e__!: we �-r� _ _Q_r ga�.1-__ z_ a �1.un 
Structure and (1) qrganization Sizet__{_?l_ 

Log Organization Size in Small, 

Medium and Large Sub-samples 

Structure Small Sub-sample Medium Sub-samEle Large 
Variables (N=5 6) (N=5 6) 

) Size Log Size Size Log Size Size 

(1) (2) (3) ( 4) (5 ) 
* * 

Span of Control . 35 . 35 . 06 .09 .14 

Functional * * 
Differentiation .52 .5 5 .12 .14 . 10 

Vertical * * ** ** * 
Differentiation . 45 .41 . 2 3 .22 . 63 

Geographical * * * * * 
Diversity .51 . 5 1  . 5 2 . 5 4  . 30 

* 
Significant beyond the 1% level of confidence .  

** 
Significant at the 5 %  level of confidence . 

Sub-samEle 
(N=56) 

Log Size 

(6) 

.16 

. 19 

* 
• 7 8 

* 
. 49 
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differentiation and geographical diversity in the large sub­

sample - the use of logarthmic transformation of size does appear 

to improve the estimates . But even here, the differences are not 

statistically significant . This is in marked contrast to the 

situation at the aggregate sample level, the results relating to 

"which were reported earlier in Table 6. Thus, the assumption of 

linear relationship between organization size and structure appears 

to be more valid for each of the sub-samples but not so for the 

total sample . ·If it is true, it follows that the size-structure 

relationship must significantly vary across the sub-samples so as 

to exhibit non-linearity at the aggregate level. 

The data in Table 7 can be utilized to assess the direction 

and the level of differences in the size-structure relationship 

between the three sub-samples . The direction of differences 

appears to be similar in three of the four cases, i. e. correlations 

of size with span of control, functional differentiation and geog-

raphical diversity . In all three cases, there is a tendency for 

the correlations to be generally higher in the small sub-sample 

relative to the medium and large sub-samples, the differences in 

correlations between size and functional differentiation being 

statistically significant also . A somewhat different picture 

emerges as far as the relationship between organiza,tion size and 

vertical differentiation is concerned . Although, differences in 

these correlations are statistically significant, their general 

direction seems to be just the opposite to that true in the other 

three cases . The relationship between size and vertical differen-

tiation is significantly higher in the large sub-sample relative to 

the small and medium sub-samples .  In fact, the correlation is the 
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lowest in the medium sub-sample. This indicates a more complex 

form of non-linearity than what seems to be true for the relation­

ship between the other three structure variables and organization 

size. 

Finally, Table 7 also points to another important difference 

in the size-structure relationship between the small, medium and 

large sub-samples. The number of significant relationships between 

organization size and the various measures of organization structure 

appears to be larger in the small sub-sample relative to -the other 

two sub-samples. This is evidenced in the fact that all four 

dimensions of organization structure are significantly correlated 

with organization size in the small sub-sample. In contrast, only 

two dimensions of organization structure are found to be so in each 

of the other two sub-samples. Although the two dimensions involved 

are the same - vertical differentiation and geographical diversity -

the relative strength of their relationships with size reverses between 

the medium and large sub-samples. Thus, the correlation between size 

and geographical diversity is more significant in the medium sub­

sample, whereas the correlation between vertical differentiation and 

size is so in the large sub-sample. 

DISCUSSION 

The present study examined the size-structure relationship 

on the basis of data from 168 life insurance companies. The results 

of the study point to a close relationship between the two variables 

- a finding consistent with that of previous research studies (Pugh 

et al. , 1969; Hickson et al., 19 69 ; Blau and Schoenherr, 19 71; 
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and Child, 19 73) . Of course su£h cross-sectional studies, including 

the present one, can only establish relationship and not the causality. 

The latter has to be inferred from a theory which generates a dynamic 

model about changes over time. In this respect, a diversity of 

opinion appears to exist among organization theorists. Blau (19 70)  

for example, has suggested that organization structure is a consequence 

of organization size whereas Hall et al. (1967: 9 12) have posited the 

opposite. The present study however, takes a somewhat different 

view of causality than either of these. First, it suggests reversible 

causality between size and structure in that both can be the cause 

and effect of each other. Second, the present study argues that the 

causality involved in the size-structure relationship is pro-

babilistic rather than deterministic. Both these conjectures are 

explained below. 

I 
: I 

The controversy over the direction of causality appears largely ·1 

to stem from whether structure or size is viewed as the decision 

variable. Thus, if organization structure is considered in that 

role, a logical case can be made for it to be the cause and size to 

be the effect. Adam Smith (19 37) , as early as in 17�6, explained 

the advantages that an organization could derive from practising 

division of labour of which organization structure is simply an 

application. Division of labour provides scope for job specialization 

which in turn can lead to improved job performance and increased 

organizational efficiency. Smith also pointed out that the extent 

of division of labour in an organization is limited by the size of 

the market for its products. In order that the organization can 

create specialized jobs, sufficient volume of work should be available 
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to provide the necessary workload to each job incumbent. The larger 

the market, the larger the volume of available work and therefore 

the larger the possible extent of division of labour. Given this 

reasoning, it is clear why an organization may need to expand in 

size if it decides to create a more differentiated structure . Viewed 

1in this manner, changes in organization structure appear as the cause 

of changes in size . Similarly, it is plausible for causality to 

run in the opposite direction, if size instead of structure, is 

considered as the decision variable . Several explanations exist 

as to why organization size and its growth may be an important 

decision variable, particularly in companies characterized by 

separation between ownership and control (Baumol, 1959; Morris, 1964; 

Starbuck, 1965) . Expansi6n in organization aize is likely to create 

pressure for increased differentiation in organization structure. 

It is so because of the increased complexity and multitude of 

activities generally associated with organization growth and the 

limited capacity of the individual to handle these. Sub-division of 

tasks and responsibilities provides a mechanism to cope with the 

emerging complexities of an expanding organization. It is in this 

sense that changes in organization size can be regarded as the 

cause of changes in organization structure . 

The controversy over the direction of causality between size 

and structure can be resolved on the basis of above discussion. 

The controversy arises because either size or structure is taken 

as the decision variable. Instead, it appears more reasonable to 

expect both of these to be important decision variables in an 

organizational setting. If so, then reversible causality rather 
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·than orie-way causality would exist between size and structure . 

In fact, one can extend this reasoning a step further and suggest 

a mutually reinforcing relationship between the two variables. 

Expansion of size can cause and facilitate a more differentiated 

structure. Such a structure, in so far as it is effective, will 

increase organizational efficiency and thus release more resources 

for further expansion of size. Thus, size can cause structure which 

in turn can cause size and so the interaction may continue. 

The present study proposes causality between size and structure 

to be not only reversible but also probabilistic. Ackof·f (1962:17) 

observes that causality has been frequently treated ambiguously in 

science in that its nature - deterministic or probabilistic - is 

seldom specified. This is also true of the literature dealing with 

causality between size and structure. Thus, when size is proposed 

to be the cause of structure, or vice versa, it is not made explicit 

whether the cause-effect relationship is deterministic or pro-

babilistic. Deterministic causality implies that a given pheno-

menon X is both necessary and sufficient for the occurrence of 

another phenomenon Y. fhus, whenever X occurs , it is always 

followed by Y. Probabilistic causality, on the other hand, implies 

that X is only a necessary but not a sufficient condition for Y. 

In this case, when X occurs, Y may or may not follow, depending 

upon the presence or otherwise of some other phenomenon, g, Put 

differently, it means that joint presence of X and � is necessary 

for Y. In terms of this terminology, the size-structure relation-

ship can be categorized as being probabilistic rather than 

deterministic. Organization size can cause organization structure, 

or vice versa, provided some other condition is jointly satisfied. 
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The question then is to specify this condition. An organization 

can be viewed as a transformation system with certain given goals 

such as high levels of efficiency, growth, profit and employee 

welfare. It attempts to transform "inputs" into "outputs" in such 

a manner as to achieve a weighted sum of these goals. Organization 

;size (scale of operation) and structure are integral parts of the 
' 

transformation process. Variations in these two parts will have 

implications regarding the effectiveness of the process, i.e. the 

extent to which the process is able to accomplish the organizational 

goals. It is this effectiveness of the transformation process which 

is being specified here as the "other" necessary condition for a 

causal relationship between size and structure. More specifically, 

changes in size can produce changes in structure, or vice versa, if 

this interaction is expected to render organization more effective 

in achieving its goals. If not, either of the variables can 

change without necessarily causing a change in the other. 

The above hypothesis of probabilistic causality seems to be 

supported by another finding of the present study. This relates 

to the non linearity in the size-structure relationship. One 

method by which the present study examined the nature of relationship 

was to recompute the correlations between size and the four measures 

of structure, by transforming the former into logarthmic form. The 

correlations between size and three structure measures, i.e. span 

of control, functional differentiation and geographical diversity, 

were found to markedly improve; the correlation between size and 

vertical differentiation improved only marginally. This finding 

indicates a decelerating relationship between size and structure. 
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More specifically, span of �antral, functional differentiation and 

geographical diversity tend to increase with expansion in organiz-

ation size but only at decreasing rates. Blau (1970) has explained 

the decelerating relationship in terms of diminishing returns which 

-------;• ·! 

arise due to co-ordination problems besetting large and differentiated 

organizations. 

The present study further explored the non-linearity in size-

structure relationship by dividing the total sample into three sub-

samples consisting of small, medium and large organizations respec-

tively. A comparison of correlations between size and structure 

across the three sub-samples reveals an interesting pattern. All 

four correlations were found to be significant in the small sub-

sample whereas only two each were so in the other two sub-samples. 

The two structure measures significantly correlated with size were 

the same in both the medium and large sub-samples; geographical 

diversity and vertical differentiation. Of these, however, the 

correlation of size with geographical diversity was more significant 

in the medium sub-sample while the one with vertical differentiation 

was so in the large sub-sample. This contrasting pattern of 

correlations is perhaps suggestive of varying dimensionality of 

organization structure associated with organization growth. It can 

be argued that rapid expansion in size of a small organization is 

likely to be associated with multifacet bureaucratization of its 

structure. For example, such an organization may tend to become 

simultaneously more differentiated on a variety of dimensions such 

as horizontal, functional, vertical, and spatial. After the organ-

ization attains a fair size, judged by its industry standard, further 
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expansion in its size may be associated with increases in structure 

differentiation on a limited number of dimensions only. Thus, in 

terms of present study, structure of such an organization will tend 

to become geographically, and to smaller extent, vertically more 

differentiated. Finally, when the organization is large, further 

expansion in its size will be associated with most significant 

increases in vertical differentiation. An explanation of why vertical 

differentiation may continue to increase with expansion in size may 

lie in executive motivation. Normally, organizations attempt to 

preserve compensation differentials between adjacent levels of manage-

ment. Also, organizations are likely to face competitive labour 

markets for executive talent at the lowest point (s) of entry in the 

hierarchy . This may necessitate the organization to pay at least 

minimum (competitive) salary levels to be able to hire and retain 

personnel in the entry level jobs . Given that the policy of a 

minimum salary at the lowest management level and of maintaining 

salary differentials between adjacent management levels exists, it 

follows that the executive salaries at the top become a direct 

function of the number of management levels in the hierarchy. 

The larger the number of such levels, the higher the executive 

salary at the top (Simon, 1957; Agarwal, 1975) . Thus self 

interest may dictate top executives to pursue a policy of creating 

more levels in the organizational hierarchy. 

SUMMARY 

The present study examined the size-structure relationship 

based on a homogeneous sample of 168 life insurance companies. 

Three major findings of the study are as follows. First, extremely 
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high inter correlations were found among alternative measures of 

organization size, the average correlation being r = .94. This 

clearly justifies the use of only one measure of size in subsequent 

empirical analyses of size-structure relationship. Such a justi-

fication will not exist if the inter correlations among size measures 

are low. This may be the case in studies based on samples of 

organizations with widely heterogeneous industry membership. If in 

fact this is t�ue, it points to the need to replicate the empirical 

results by using alternative measures of size. Second, the results 

indicate a highly significant relationship between organization size 

and structure. The present study has interpreted this finding in 

a framework of reversible-probabilistic causality. Finally, the 

present study also shows the size-structure relationship to be 

non-linear. Implicit in this is the notion of limits to structure 

differentiation associated with organization growth. These limits 

tend to appear sooner in case of span of control, functional 

differentiation and geographical diversity than in vertical differen-

tiation. Needless to say, these are only tentative hypotheses 

which need to be tested in future research studies. 

I 

I 
'i 



REFEREN CES 

Ackoff, Russel L. 
1962 Scientific Method . New York: John Wiley & Sons, Inc. 

Naresh C. Agarwal, 
19 75 A Study of Executive Compensation Differentials . 

Unpublished Ph. D. Dissertation. Minneapolis: 
University of Minnesota. 

Azurni, Koya and Charles McMillan 
19 75 "On the relationship between organization size and 

bureaucratic structure", unpublished paper. 

Blau, Peter M. 
19 70 "A formal theory of differentiation in organizations", 

American Sociological Review. 35: 201-218 . 

Blau, Peter M. , and Richard A. Schoenherr. 
19 71 The Structure of Organizations. New York: Basic 

Books. 

Blau, Peter M. 
19 72 "Interdependence and hierarchy in organizations". 

Social Science Research, 1: 1-24 . 

Blau, Peter M. , Cecilla McHugh Falbe, William Mckinley and 
Phelps K. Tracy 

1976 

Child, John 
19 73 

"Technology and organization in manufacturing". 
Administrative Science Quarterly, 21: 20- 40. 

"Predicting and understanding organization structure". 
Administrative Science Quarterly, 21: 20- 40. 

Child, John and Roger Mansfield, 
19 72 " Technology, 

Sociology. 
size and organization structure". 
6: 369 -39 3. 

Hall, Richard H. , J. Eugene Haas, and Norman J. Johnson, 
, 19 6 7 " Organizational size, complexity and formalization". 

American Sociological Review. 32: 9 03-9 12. 

Hall, Richard H. 
19 72 Organizations: 

Prentice- Hall. 
Structure and Process. 
19 72. 

New York: 

Hickson, David J. , D. S. Pugh, and Diana C. Pheysey 
19 69 "Operations technology and organization struc ture: 

an empirical reappraisal". Administrative Science 
Quarterly. 14: 378-39 7. 

Lawrence, Paul R. and Jay W. Lorsch 
19 6 7 Organization and Environment. Boston: Harvard 

Graduate School of Business Administration, Division 
of Research. 

---------T 

! 



References continued 

Pugh, D.S., David J. Hickson, C.R. Hinings and C. Turner 
19 68 "Dimensions of organization structure". 

Administrative Science Quarterly. 13: 65-10 5. 

Pugh, D.S. , David J. Hickson, and C.R. Hinings 
19 69 

Simon, H.A. 
19 5 7 

Smith, Adam 
19 37 

"The context of organization structure" . 
Administrative Science Quarterly. 1 4: 9 1-114. 

"The Gompensation of executives" . Sociomentry . 
20: 32-35. 

The Wealth of Nations . New York: Random House. 
(Originally published in 1776) . 

Starbuck, W. H. 
1965 Organization Growth and Development, Handbook of 

Organizations . Chicago: Rand McNally. 

Thompson, James D. 
19 67 Organizations 

Hill. 
in Action. New York: McGraw-

Woodward, Joan 
19 65 Industrial Organization: Theory and Practice. 

London: Oxford University Press. 



Faculty of Business · 

HcMas ter University 

WORKING PAPER SERIES 

101. Tori-ance, George W., "A Generalized Cost-effectiveness Model for the 
Evaluation df Health Programs," November, 1970. 

102. Isbester, A. Fraser and Sandra C. Castle, "Teachers and Collective 
Bargaining in Ontario: A Means to What End?" November, 1971. 

l 
103. Thomas, Arthur L., "Transfer Prices of the Multinational Firm: When 

Will They be Arbitrary?" (Reprinted from: Abacus, Vol. 7, No. 1,. 
June, 1971). 

104. Szendrovits, Andrew Z., "An Economic Pro<luc:tion Quantity Model with 
Holding Time and Costs of Work-in-process Inventory," March,. 1974. 

111. Basu, S., "Investment Performance of Common Stocks in Relation to 
·their Price-earnings Ratios: A Text of the Efficient Market 

Hypothesis,11 March, 1975 . 

. 112. Truscott, William G., "Some Dynamic Extensions of a Discrete Location­
Allocation Problem," March, 1976. 

113. Basu, S. and J. '.R. Hanna, "Accounting for Changes in the General 
Purchasing Power of Money: The Impact on Financial Stat.ements of 
Canadian Corporations for the Period 1967-74, 1 1  April, 1976. 
(Reprinted from Cost and Managemen1:_, J anuary·-Fehruary, 1976). 

114. Deal, K.'.R., "Verification of the Theoretical Consistency of a 
Differential Game in Advertising," March, 1976. 

114a. Deal, K. R. "Optittt;izing Advertising Expenditures in· a Dynamic Duopoly," 
March, 1976. 

115. · Adams, Roy J., "The Canada-United States Labour Link Under Stress," 
[1976]. 

116. Thomas, Arthur L. , "The Extended Approach to Joint-Cost Allocation; 
Relaxation of Simplifying Assumptions," June> 1976. 

117. Adams, Roy J. and C.H. Runnnel, "Worker's Participation in Management 
in West Germany: Impact on the Work, the Enterprise· and the Trade 
Unions," September, 1976. , 

118. Szendrovits, .An.drew Z., "A Comment on 1 Optimal and System Myopic 
Policies for Multi-echelon Production/Inventory Assembly Systems' , " 
[1976]. 

119. Meadows, Ian S.G., "Organic Structure and Innovation in Small Work 
Groups,11 October, 1976. 



-2-

120. Basu, S., "The Effect of Earnings Yield on Assessments of the 
Association Between Annu.'.ll Accounting IncoT'le NumbL�rs and Security 
Prices," October, 1976. 

121. Agarwal, Naresh C., "Labour Supply Behaviour of Married ·women - A 
Model with Permanent and Transitory Variables," October, 1976. 

122. Meadows, Ian S.G., "Organic Structure, Satisf action · and Personal ity," 
October, 1976. 

123. Banting, Peter M., 1 1 Customer Service in Industrial Marketing: A 
Comparative Study ,11 October, 1976. (Reprint:ed from: European 
Journal of Marketing, Vol. 10, No. 3, Summer , 1976). 

124. Aivazian, V., "Slutsky Equations for Risky Assets Reconsidered," 
August, 1976. 

125. A:i.vazianio V., " Contamination by Risk Reco�sidered , "  October, 1976. 

126. Szendrovits, Andrew Z. and George o." Wesolowsky, "Variation in 
Optimizing Serial Multi-Stage Production/Inven-tory Systems, 
March 1977. 



.. '; 

- �· ! 

lnn1s Ref. 
HB 
/f,5 
.R41 

()0. td.? 


	1237176



