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ABSTRACT

The retail sales of twenty-five types of establishment
in the forty-five metropolitan areas defined by the 1961 Census
are subjected to a principle components éhalysis to derive a set
of independent factors representative of the retail structure of
these areas. A similar components analysis is applied to twenty-
eight socio-economic variables, chosen on the basis of previous
studies, to produce a set of independent socio-economic factors
for the same metro areas. On the basis of the factor scores re-
sulting from these analyses, the distinctive regional variations
in Canadian metro area retail structure and socio-economic struc-
ture are discussed.

In order to test the hypothesis that the retail structure
of a metro area can be predicted more accurately by the socio-
economic structure of the area than by its size and location as
defined by‘central place theory, six variables traditionally used
in the analysis of central place systems are chosen. A principle
components analysis of these variables yields a set of indepen-
dent factors and factor scores. By regressing the retail structure
factor scores against the central place and socio-economic factor
scores in turn, the hypéthesis is shown to be substantiated, On
the basis of this analysis the conclusion is drawn that the socio-
economic structure of a metro area is a more effective predictor
of retail structure than is its size or place in the national hierarchy.
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CHAPTER ONE

INTRODUCTION

The role of the Western city has pgen centred in trade
and commerce both between the residents of the city and between
residents and outsiders., This activity is conceivably conditioned
by the iife—style of both. The activity of an individual person
may to a large degree be random, but the activities of groups of
individuals combine to create decipherable forms of activity.

This thesis is an atteﬁp£ to analyse the 'super-ego' -
the city, to find whether or not the retailing activity of the city
is related to the life-style of its inhabitants. The use of
Canadian metro areas as a case study reveals similarities in the
city-organism across Canada; it also highlights the difficulties
involved in comparing such vast and complex networks of activity

on a nation-wide basis.,

1, The Study of Urban Systems,

.The way in which the economies of cities in a particular
country are constituted, has been the subject of many 'ad hoc'
studies by geographers, The work of Harrisl and Nelson2 on United
States cities, and the study by Pownall3 on the functions of New
Zealand towns, represent an important early contribution to the
methods of analysis used in urban geography: they impose taxonomies
by means of which cities can be classified according to their indus-

trial and retail formation,
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The process of classification is a necessary step in the
development of t;heory.4 If a set of classifications results in a
group of hypotheses forming a theory which is capable of being
tested, then the end of a classificatory study justifies the means
it uses, Work done on classifying city systems has so far yielded
little of theoretical values; but in the absence of a general equi-
librium theory of urban functioning6, such studies constitute one
of the major contributions of urban geographers to the analysis of
urban systems,

Another‘major thrust of geographic research has been the
attempt to apply the classical 'central place theory' of Christaller7
and Lgsch8 to the 'real world' situationg, dropping some of the
simplifying assumptions used by these two authors. The size, loca-
tion, spacing, and function of centres is treated as a system of
points ordered in a spatial hierarchy, and it is with the external
relationships of these points (the centres) that the theory deals.10
The postulates forwarded by central place theory relate size, func-
tion, and the hierarchical level of a centre to each other and to
the same characteristics of all other centres within the hierarchical
system., Central place theory therefore initially results in a
taxonomy of centres. In an attempt to show the linkages within the
system of central places, the number and variety of retail estab-
lishments have been the indices most used as surrogates, both for
the external linkages of a centre as well as its internal -

'composition'.11



2. The Behavioural Approach to Retail Marketing.

'"Marketing theory' and, more specifically 'marketing
geography' (which attempts to include a more explicit spatial ele-
ment in its analysis than does marketing theory) represent an
attempt to look at one aspect of the internal functioning of cities
by examining the distributive process of the retailing sector.12
Based on research findings in the fields of economics, psychology,
sociology, and location theory13, marketing theory attempts to
relate the method and level of product distribution both to con-
sumer behaviour and to the spatial positioning of retail establish-
ments within the city.14 However, the work of Applebaum and Cohen
in attempting to develop a theory of store location and consumer
activit:yl5 has been criticised by Hamill as unnecessary because
he considers the market potential of different store locations to
be entirely unique.16 Necessary or not, the movement toward a
theoretical base in this field has concentrated on the influence
and importance of the individual store or individual shopping centre,
and gives few guidelines as to the way in which entire city systems
work, The theories on which marketing theory and marketing geog-
raphy are based (i.e. psychologicai theory, economic theory, etc.)
provide a general frame of reference for understanding commercial
functions in the city. In a similar manner both marketing theory
and marketing geography suggest the broad aspects of consumer be-
haviour involved in the analysis of a spatial system of central

places,
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The bridge between behavioural patterns (marketing theory)
and city system structure (central place theory) has not yet been
made.17 The aim of this study, however, is to use the conclusions

which marketing theorists derive from the observation of consumer

behaviour in a cross—-Canada analysis of metro areas.

3, The Retailing Structure of Urban Systems.

The modern city of the Western world functions as the major
point of contact between consumer and producer. Central place
theory suggests that the variety of goodsmoffereé tﬁrfhe consumer
;gmfg}ated to the siégmgflaﬂparticular city, and that the number
éf retail establishments providing these services is also related
to the size of the city.18 Some marketing theorists, however,
reason that the way in which an individual spends his dollar is
more a function of his own whim, desires, or needs, than of the
size of the place in which he resides.19

Within a particular nation there is a great range in the
size of metro areas, and between the various metro areas there are
substantial differences in patterns of consumer expenditure.
Assuming that in a given year the sales of all stores in all metro
areas can be found, then spatially differing patterns of consumer
activity are suggested by the varying composition of retail sales
in the various metro areas,

In an attempt to combine this one aspect of aggregate con-
sumer behaviouf with city retail structure, the following definition

of metro area retail structure (or composition) is proposed:



'the proportion of annual sales
which occurs in each category of

retail establishment'.

Thus, presuming that a set of retail categories (such as the
Census categories) is decided upon, the retail structure of a place
is taken as being the percentage distribution of sales between
these categories. The way in which the term 'structure' is used
throughout this study refers to the way in which centres are com-
posed of different types of retail activity and is not meant to
convey any idea of linkages between the activities in the form of
the movement of persons, goods, or information.

The use of such a definition of retail structure instead
of the gross number of establishments‘in a centre (central place
theory) avoids the necessity of assuming that each outlet is the
same as every other in size and importance, and that all are maxi-
mising profits., A level of store use is suggested by this index
rather than a level of store provision in a centre,

The ideal would be to have a data set which expresses the
'value-added' or the value of the service performed by retail es-
tablishments. Such a value would take into account the costs of
retailing in terms of inventory expenditure, store rent, employees
salaries, profits, etc. ... and viewed from a different aspect
would also reflect the level of mark-up which the particular type
of store placed on its goods. The most available statistics which

come anywhere near providing a value~added-like set of data are



the Census returns for the number of persons employed in retailing
establishments, The employment statistics for retail establish-
ments published by the Canadian Census are a sample taken during
one month of the census year., No allowances can therefore be made
for the great fluctuation in the numbers of sales-staff employed
at different seasons. In addition, the data do not differentiate
between stores which use self-service techniques and therefore

minimise the number of sales-staff they employ.

4, Canadian Urban Systems,

The structure of the Canadian urban system, whether it be //”
the industrial, retail, or social structure, has been studied only
to a limited extent. The assumption that Canadién metro areas
parallel those of the United States is easy to make, but such an
asssumption discounts the differences between the two countriss
on both economic and social levels., Admittedly the industrial lin-
kages of Southern Ontario, for exampie, may be more with the
American Mid-West than the Prairie Provinces,zo but the fact
remains that there is a Canadian system of central places which
may be similar to, but is disjunct from, the United States system
of central places.

Maxwell21 has studied the 'functioning' of Canadian cities
based on the percentage distribution of employment between types
of industry. By using 'indexes of specialisation' based on these
employment patterns, he has also proposed a classificatory system

of Canadian cities, The division of Canada he proposes differentiates



between the Western periphery, Northern periphery, Eastern periphery
and Heartland of the nation.22 Similar in kind to the work of
Nelson and Pownall, Maxwell's study relates only incidentally to
economic theory or central place theory.23

A study undertaken by Kingz4 attempts to outline basic
'dimensions' of the socio-economic structure of Canadian cities.
By using 'principle components analysis' he isolates the under-
lying structure of a group of variables representative of inter-
metropolitan city structure. These dimensions are then grouped
into several classes, and the movement of cities between classes
in the inter-censal period of 1951-1961 is compared. In his rationale
for undertaking the study, King suggests that it will be a basis for
future theoretical development, and will provide 'empirical findings
on Canadian urban structure to this end.'25 The developments of
theory based on these findings have yet to be formulated: until
such time, King's study remains a set of empirical findings. In
terms of the present study the fact that King includes central
place, socio-economic, and retail sales variables in the same com-
ponents analysis precludes the use of his results in the cross-
comparison of these three types of variables. It is for this reason
that a separate socio-economic analysis (Chapter Four) is presented
in this study.

In a paper using similar statistical methods (i.e. factor
analysis, a form of principle components analysis) Ray26 analyses

the ‘'factorial ecology' of Canada in order to outline 'heartland-
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hinterland' relationships between urbén centres and their field of
influence, and the way in which these vary with cultural and economic
differences, 'Distance decay'27 and its relation to such charac-
teristics and dimensions is suggested as being one of the most im-
portant 'spatial patterns' at work in Canada. Although dealing

with the two hundred and twenty-nine Census Counties of the whole
Dominion, Ray's analysis concentrated on the metropolitan and major
urban areas.,

A previous study by Hodge28 goes further than Ray's analysis
and attempts to relate urban structure to regional development in
selected areés of Saskatchewan, Eastern Ontario, Prince Edward
Island, and Nova Scotia. His method of analysis is the same as
that of Ray (factor analysis) in attempting to find 'patterns of
structures and dimensions' underlying his data. Hodge concludes
that there are still important elaborations of structural analyses
which have yet to be made. He suggests that different types of
regional and urban structure (such as economic and social structure)
can profitably be compared in order to find any relationships which
may exist between them.29

This study is an attempt to compare different aspects of
urban structure in the manner suggested by Hodge: the retailing
structure of the metro areas in Canada is compared in turn with
the central place and socio-economic structure of these areas.

The statistical methods used are the same as those employed by
Ray, King and Hodge in the studies quoted in the above paragraphs.

The choice of variables used and the manner of their use in this



study differ from the work of Ray, King, and Hodge as the following

Chapters point out,

5. Purpose and Organisation of the Thesis,

This thesis isolates the retail sector of the forty-five
metro areas defined in the 1961 Census30 as one of the most impor-
tant functions of these areas. The specific definition of retail
structure as the proportion of a metro area's annual retail sales
in a particular category of retail establishment (p. 5 ) is taken
as the basis for all further discussion of retail structure. An
attempt is then made to compare the variation of retail structure
between the metro areas with the variation in selected central
place factors. Following this analysis, the importance of central
place factors is compared with the degree of relationships between
retail structure, and socio-economic factors. As discussed previ-
ously (p. 5 ) the division of total dollar sales between a set of
establishment categories in a particular metro area is probably
not siﬁply a function of gross size of the centre, but also of more
complex social economic, and behavioural characteristics of the
consumers. In order to test the significance of central place
theory in this situation and assess how it compares with a more
complex approach which includes additional socio-economic factors,
the following hypothesis is used as a basis for later discussion,

analysis, and testing:
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'That the differing retail structure of
the metropolitan areas and other major
urban areas (over 30,000 population) of
Canada, although greatly affected by the
size of population of the centre and the
position of this centre in the central
place hierarchy, is substantially further
affected by additional socio-economic,
demographic, and employment conditions

in the metro area'.

This hypothesis is substantive more than predictive.3l It suggests
relationships to be found at a particular point in time rather than
the way in which and the extent to which variables in the relation-
ships ﬁill develop and change.

A series of questions can be asked about retail structure,
social structure, and implied relationships between the two, to-
gether with the usefulness of central place theory 'predictors'
as surrogates for more complex relationships:

1, Retail structure,

What are the major similarities or dissimilarities
in the retail structure of Canadian metro areas? 1Is there any
regional pattern of retail structure?

2, Socio-Economic structure,

What are the major similarities or dissimilarities
in the socio-economic structure of Canadian metro areas? Is there

any regional pattern of socio-economic structure?
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3, Central place structure.

What are the major similarities or dissimilarities in
the central place functions of Canadian metro areas? Is there
any regional pattern in central place structure?

4, Test of the Hypothesis.
Are Central place factors more effective predictors of

retail structure than socio-economic factors?

It is the attempt to test the hypothesis and to answer the questions
arising out of it which constitutes the following Chapters.

The construction of the study and the way in which Chapters
relate to each other and to steps in the development of the argument
testing the hypothesis are shown in Figure 1. The succeeding Chap-
ters (Two through Seven) take the following form: Chapter Two dis-
cusses the statistical methods of principle components analysis
and multiple regression analysis which are used in Chapters Three,
Four, Five and Six, thus avoiding the necessity of involving tech-
nical discussion with the presentation of results, and providing a
basis for the rationale behind Figure 1. Chapter Three presents
the results of analysing the retail structure of the metro areas
under consideration, and the way in which this structure varies

between Provinces (Al - A, in Figure 1). Chapter Four makes a

4

similar presentation of the socio-economic dimensions of the forty-
five metro areas (B1 - Ba in Figure 1), and is followed in Chapter
Five by another similar analysis of selected central place variables

(C1 - C3 in Figure 1). Chapter Six (CS; BS; CS/6 in Figure 1)



1. Dot Collection

2. Dota Transformation

3. Doto Processing

4. Analysis of Results

5. Prediction of Retail Structure by Independent Factors

6. Comparison of Predictive Abilities

Al
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PRINCIPLE COMPONENTS
ANALYSIS OF TRANSFORMED
DATA,

Five Retail Structure
Factors: | and Il are
Chosen as Significant.

Ch.3.

8.3.
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ANALYSIS OF
TRANSFORMED DATA

Five Socio-Economic Factors

Al
FACTOR SCORES OF
SIGNIFICANT FACTORS
MAPPED FOR ALL
METRO AREAS

Ch.3.
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FACTOR SCORES MAPPED
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Ch.4,

(R N
RAW DATA:
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PLACE VARIABLES
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c.2,

TRANSFORMATION OF
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(MATRIX F).
Ch.5,
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ANALYSIS OF

TRANSFORMED DATA

Two Central-Place Factors

Ch.5.|

B.5.

REGRESSION OF RETAIL
STRUCTURE FACTOR

SCORES AGAINST SOCIO-

ECONOMIC FACTOR

SCORES Ch. 6.

C.5.

REGRESSION OF RETAIL
STRUCTURE FACTOR
SCORES AGAINST CENTRAL
PLACE FACTOR
SCORES Ch. 6.

8/C.6.
COMPARISON OF PRED-
ICTIVE ABILITY
OF CENTRAL PLACE AND
SOCIO-ECONOMIC
FACTORS

FIGURE |

STRUCTURE
OF THE STUuDY

4
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synthesises the analyses of the study: comparison is made between
the differing abilities of central place factérs and socio-economic
factors to predict the retail structure of Canadian metro areas.,
Although each individual Chapter contains its own conclusions,
Chapter Seven summarises the findings of each Chapter, the specific
conclusions arrived at, and presents the general conclusions con-

cerning the study as a whole,
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CHAPTER TWO
FACTOR ANALYSIS AND

MULTIPLE REGRESSION ANALYSIS

Two statistical methods are uéed throughout this study in
order to reduce the three data sets involved to a more compact form,
and to compare the results of this reduction.l In the first instance
each data matrix (Az; Bz; 02 in Figure 1) is subjected to a prin-

ciple components analysis (A3; B3; C, 1in Figure 1). The groups of

3

factor scores resulting from each components analysis are then used

as the basis for a regression analysis (BS; C. in Figure 1) which

5
compares the abilities of central place and socio-economic factors

in predicting the retail structure factors.2

1, Principle Components Analysis.3

Within each of the three data matrices used in the study,
there are groups of variables which are similar to each other in
the way they vary from metro area to metro area. A certain amount
of redundancy thus exists because of these similarities, which can
be reduced entirely by computing the principle components (factors)
of each matrix.4

The standard method of principle components analysis is
based on the patterns in which variables in a data matrix corre-
late with each other., From these patterns of inter-correlations

a set of factors is derived, each factor being composed of groups
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of the original variables, The importance of each variable to
the composition of each factor is represented by the factor loading
(a value much like a coefficient of correlation ranging between
0.0, no relation, +1.0 a perfect positive correlation, and -1.0
a perfect negative correlation). The factors resulting from the
components analysis are rotated to their varimax position5 in
order to sharpen the contrast in loadings of the variables on each
factor., Each factor is completely uncorrelated (orthogonal) with
every other factor derived from the same data matrix, and each
depicts a different pattern in the data matrix.

In order to govern the number of factors derived, however,
the eigenvalue of the last factor is c;ntrolled to a pre-defined
level.6 In the case of the retail sales and socio-economic data

matrices (A3; B, in Figure 1) the eigenvalue was arbitrarily set

3
at 2.0 in order to eliminate factors made up largely of a single
variable, and in the case of the central place data matrix (C3
iﬁ Figure 1) the eigenvalue was set at 0.9 in order to include all
the relevant variables.

By applying such a principle components analysis to each

data matrix used in the study (A3; B3 ; C, in Figure 1), the data

3
sets are all reduced to a comparable form, and provide a common
basis on which a comparison may be made between them. Once the
factors have been derived from each matrix, their importance in

all the metro areas is found by matrix multiplication of the loadings

of variables which constitute each factor by the standardised
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original data for each metro area., These factor scores are computed
in a standardised form, and thus comparison can be made, for example,
between a retail structure factor and a socio-economic factor for
any given metro area.

Thus, in summary, the three data sets are each subjected to
a principle components analysis to reduce the large number of
variables in each matrix to a smaller number of factors, and
secondly to provide a set of completely uncorrelated variables -

the factor scores.,

2., Multiple Regression Analysis.7

Multiple regression analysis is a ‘method whereby a set of
dependent variables (e.g. the retail structure factors) can be
compared, in turn, with several sets of independent variables (e.g.
the central place and socio-economic factors). The use of factor
scores in a regression analysis as in Chapter Six, however, gives
rise to several characteristics not encountered in the regression
of raw data for individual variables. The factor scores for each
data matrix are standardised scores and therefore have a mean
value of (0): the regressiop equation resulting from using factor
scores both as dependent and independent variables thus has no
intercept value since it must, by definition, pass through the (0)
value of each variable. Secondly, a more problematical charac-
teristic occurs because each factor score represents a group of
variables forming the factor, and it is therefore impossible to

assess the number of degrees of freedom involved in the analysis.
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Because of this, significance tests based on the number of degrees
of freedom cannot be used indiscriminately: their exact meaning is
obscure. .

Although the use of factor scores gives rise to this latter
problem, their main advantage is their orthogonality. The restric-
tion found in the regression of non-components analysed data, where-
by ostensibly independent variables are in fact correlated (multi-
collinearity), does not occur when factor scores are used as vari-
ables., Also, the smaller number of resultant variables facilitates
a parsimonious exblanation of the results,

The factor scores based on the principle components analysis
of the retail sales data are used in Chapter Six as the dependent

variables of a regression analysis (BS; C. in Figure 1). Central

5
place factor scores and socio-economic factor scores are then used,
in turn, as independent variables to predict the dependent variable.
In all cases the correlation values shown are the 'corrected
correlation coefficients'. The use of corrected values reduces
the bias in the relationships which they describe which is brought
about because of the different numbers of variables or factors in
the data sets used,

It is on the basis of the reéression analysis of fhe three

.sets of factor scores that the conclusions about the predictive

effectiveness of the two sets of independent variables are made.
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elements of the diagonal vector of ‘the correlation matrix
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residual correlation matrix of variables (i.e. each cell is

1 - correlation coefficient) which produces values less than
unity in the diagonal vector.
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For a more complete discussion of multiple regression analysis
see N.,R, Draper, and H., Smith, Applied Regression Analysis
(New York: John Wiley and Sons, 1966).
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Scientific Sub-routine Package STEPR., Source: Ibid., pp.
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CHAPTER THREE

THE RETAILING STRUCTURE
OF

CANADIAN METROPOLITAN AREAS

Economic geographers and regional economists have attempted
to describe and analyse the structure of regional economies by
comparing the percentage distribution of employment among various
industrial types.1 Indexes of industrial 1ocalisation2 and special-
isation3 have been derived which compare the 'industrial structure'
of a series of regions with that of the nation as a whole. The
use of employment as a measure of the importance of a particular
industry has been debated on the grounds that the production func-
tions of different industries are so varied as to avoid direct
comparison.4 Use of the 'value added' concept has been suggested5
as a more effective index of relative industrial importance, because
it represents a value of production which derives entirely from
the region itself,

The definition of metro area retail structure presented
in the Introduction (p. 5 ) is similar to the measures of indus-
trial specialisation and concentration. A metro area is considered,
in this study, to be a region, and the percentage distribution of

sales between a pre-defined grouping of retail establishments can
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be taken as an ipdex of the retail structure of this region, 1In
the study of metro arearetailing the concept of 'value added'
used in the analysis of industrial locatiocn patterns would be
paralleled by the mark-up made by each retailing establishment.
Variations of this figure would occur between different kinds of
store (e,g. furniture stores and food stores) and would be indi-
cative of the relative importance of each type of store in a
centre, Such data are not available, and it is in default of
having such values that the present study uses the distribution
of dollar sales between store categories as indicators of metro
area retail structure, as noted in Chapter One (p. 5 ).

The 'number of business types' (or 'number of types of
outlet') and the total number of establishments in a métro area
are found to have a high degree of correlation with the size of
the population of the area.6 Figure 2 shows the extent of the
relationship between the number of establishments and total popu-
lation for the forty~five metro areas of Canada which have more
than 30,000 population. The relationship between gross sales ip
a metro area and its population is even higher as shown in Figure
3. It is possible, however, that the percentage distribution of
the to;al sales in a metro area between the types of establishment
which it contains may not show such a close relationship with the
size of the metro area population, Similarities between the gross
retail sales of certain metro areas may, in fact, conceal impor-
tant differences in the way in which this total is distributed

between store types.
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Direct application of industrial specialisation and
concentration indexes to the percentage distribution of sales
would yield a series of values for 'indexes of retail speciali-
sation and concentration' based on the avérage retail structure
of all Canadian metro areas. Such an average figure would repre-
sent an over-all structure of retailing in each metro area and
- would not show the way in which particular retail categories
relate to each other, By applying a principle components analysis
to the percentage distribution of sales between retail categories,
the relationship between such categories can be found, and several
indexes result (the factor scores) which represent underlying
dimensions of the data, Thus, instead of one index of speciali-
sation and concentration, the different sets of factor scores
extract different patterns of variation and similarity from the

original data.

1, Data Sources.,

‘The 1961 Census of Canada published by the Dominion Bureau
of Statistics7 reports the trading figures from one hundred and two
" kinds of retail establishment within forty-five metro areas and
other major urban areas with a population greater than 30,0008
(see Table 1 for a list of the metro areas).9 The Cen;us defi-
nition of these metro areas includes the central metropolitan city
plus contiguous urbanised areas, and therefore corresponds to the

entire urban area agglomerated around the central city.lo



TABLE 1

THE FORTY-FIVE METROPOLITAN AND

oL WN -

MAJOR URBAN AREAS OF CANADA

Belleville .
Brantford
Calgary
Chicoutimi-Jonquiere
Cornwall
Drummondville
Edmonton

Fort William/Port Arthur
Granby

Guelph

Halifax
Hamilton
Kingston
Kitchener
Lethbridge
London

Moncton
Montreal

Moose Jaw
Niagara Falls
Oshawa

Ottawa
Peterborough
Quebec

Regina

St. Catharines
St. Jean

St. John

St. John's
Sarnia

Saskatoon

Sault Ste. Marie
Shawinigan
Sherbrooke
Sudbury
Sydney-Glace Bay .
Timmins

Toronto
Trois-Rivieres
Valleyfield
Vancouver
Victoria
Welland

Windsor
Winnipeg
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The classification of stores made by the Census is based
on a hierarchy of store types according to the major types of
merchandise which they sell, No reference.is made in such a
classification to spatial differences in types of store (e.g.
between Provinces) or in the different marketing methods which
they use. Thus within a category such as 'grocery stores', no
differentiation is made between discount grocery stores, street-
corner delicatessens, or co-operative stores. Though all may
sell basically the same type of merchandise, the methods by which
they do this are qﬁite different - and may in fact be more impor-
tant in terms of varying retail patterns than the goods which the
stores sell, 1In the event of such a result, the cultural and
historical differences in the formation and growth of metro areas
- migkt give better explanations of retailing patterns than would
the analysis of their socio-economic or central place structure.

Census rules stipulate that trading figures for a par-
ticular type of establishment in a particular centre will not be
published if such publication might prejudice the position of a
particular establishment.11 This rule is enforced when one or
two stores predominate in a centre and their individual trading

figures might be revealed.

2, Data Processing,

Because of the above rule, the Census returns of retail

29,

trade are incomplete, and in order to derive a set of workable data,
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two methods were used to estimate the unpublished values:
(1) the 102 Census categories of establishment were
reduced to 25;
(i1) blank cells in the resulting data matrix (Matrix
A, A.1 in Figure 1) were estimated on the basis of average per
capita sales in centres for which values had been published.
The reduction of the hundred and two Census categories to
a total of twenty-five is necessarily subjective. Some new groupings
are suggested by the Census itself, which reports for certain groups
of the hierarchy of establishments rather than an individual type,
12
e.g.
Automobile dealers
Automobile dealers with wholesale
car departments

Automobile dealers with farm
implements

Other groups of establishments can be found by amalgamating cate-

gories of similar type within the hierarchy, e.g.13

Hardware stores
Hardware and farm implements
Paint, glass, and wallpaper

The precise results of amalgamation are shown in Appendix A: a dif-
ferent set of grouping would obviously give different end results.
Since the groups derived were used throughout the analysis and were
applied to all metro areas, there is internal consistency and com-
parability within the study.

Following the above process, the hundred and four blank

cells in the resulting matrix were estimated by taking all values
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for the particular category and computing the average per capita

sales for that category in all centres. This value, multiplied by

the population of the centre for which a value was not reported,

was inserted as an estimate in the blank cell. The intent here was
not fo create an actual data value, but simply to insert a value which
would be largely neutral in its influence in the correlation analysis.
The untransformed data matrix (Matrix A, A.l in Figure 1) is shown

in complete form in Appendix B.

3, Characteristics of Metro Area Retailing.

The completed data matrix of retail sales (Appendix B) shows
that a few types of establishment dominate Canadian metro area mar-
keting, Four types of establishment alone, combination stores (e.g.
Safeway), department stores, automobile dealers, and second-hand
automobile dealers account for over fifty per cent of retail sales
in the metro areas. Although the importance of food stores has de-
clined in the 1951-1961 inter-Censal period, the more comprehensive
type of store such as Safeway or Super~Valu (combination stores)
have grown rapidly in importance. Since the Census collects its
data on the basis of goods sold rather than marketing methods uéed,
as mentioned previously, it is not possible to trace the growing
importance of combination stores and department stores and the varying
marketing methods which they use. Comparative analyses of Canadian
market:lng14 suggest that dramatic shifts in consumer habits have
been witnessed since the Second World War, and that this is reflected
in different methods of retail marketing. The type of data published

by the Census does not allow the detailed analysis of such a.



32

conclusion, and thus the percentage sales between the twenty-five
categories of establishment is used in this study in an attempt to
isolate underlying dimensions of Canadian retailing which depend

not on the absolute size of the sales in a ;ategory but on variations
in the importance of the’category from metro area to metro area,

The average percentage of total sales in each category is
shown in Table 2, Apart from the four predominant categories men-
tioned previously, the remaining categories each account for between
0.5% and 2,0Z of metro area retail sales. Some categories appear
to be unusually important in some centres, and thus there are many
deviations from the percentage figures in Table 2, as is reflected
in the high values of the standard deviations of variables such as

combination stores (var. 3) and auto dealers (var. 8).

4, Frinciple Components Analysis: Results.

Before being subjected to a principle components analysis,
the percentage values of retail sales were further transformed into
arcsin percentage form in order to reduce the influence of extreme
values (i.e. values much higher or lower than the average for that
particular category).15 The transformed data matrix (Matrix B,

A2 in Figure 1) was then subjected to a principle components analysis
in order to summarise the information of the matrix by a smaller
number of orthogonal factors., The factors resulting from this com-
ponents analysis were rotated to their varimax position in order to
enhance the contrast between loadings of variables on each factor,
The following analysis is based on the rotated factors, and the

factor scores discussed are likewise based on the rotated factors,



TABLE 2

PERCENTAGE DISTRIBUTION OF SALES BETWEEN
TWENTY-FIVE RETAIL SALES CATEGORIES

Average %
Total of
Canadian
Metro Areas
Sales

33,

Standard
Deviation

(%)
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Confectioners and bakers

Grocery, fruit and vegetables
Combination stores

Meat, fish, and other food stores
Department stores

General stores

Variety stores

Automobile dealers

Second-hand automobiles and accessories
Service Stations and repairs
Men's and boys' wear

Women's and children's wear

Shoe stores

Bespoke clothing and special goods
Hardware and paint

Household appliances, television, radio
Second-hand furniture and antiques
Tobacco stores and kiosks

Cameras, books, and music

Sports goods, boats, and bicycles
Miscellaneous stores, and non-classified stores
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The correlation matrix of variables (Table 3) resulting
from the components analysis shows a very low degree of inter-
correlation between the twenty-five variaples used, As can be
seen in Table 3, only department sores had a high degree of cor-
relation with another variable (r = -0,7 with combination stores),
the next highest being the positive correlation between combina-
tion stores and men's and boys' wear (r = 0.6). The correlation
matrix outlines 'patterns' of relationships: e.g. department stores
are negatively correlated with men's and boys' wear which, in turn,
is positively correlated with combination stores; department stores
are thus negatively correlated with combination stores. The cor-
relation between variety stores and hardware and paint stores
(r = -0.4) is the only correlation which does not enter into a
pattern.with the other correlations shown.

Within the displayed matrix of correlations (Table 3) only
correlations as large as(0.4)are shown. Few correlation values
greater than (0.6) occur in the matrix, and since these values
represent the way in which the variables co-vary for the forty-five
metro areas,the conclusion derived is that many of the variables
have a set of values the variation in which is completely unique.
Thus, automobile dealers who, on the average, account for 15.8%
of metro area retail saies, do not correlate with any other retail
category. The way in which sales by automobile dealers vary between
metro areas is therefore not related to the way in which sales by

other establishments vary: it is essentially unique.
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12.

13.

14.

19.
20.
21.
22,
23.

24.

25.

Confectioners and bakers

Grocery, fruit and vegetables

Combination stores

Meat, fish, and other food stores
Department stores

General stores

Variety stores

Automobile dealers

Second-hand automobiles and accessories
Service stations and repair shops
Men's and boys' wear

Women'; and children's wear

Shoe stores

Bespoke clothing and special goods
Hardw;re ;nd paigt “
Furniture

Household appliances, television, radio
Second-hand furniture and antiques
Druggists

Florists

Tobacco stores and kiosks

Cameras, books, and music
Jewellery

Sports goods, bnaté, bicycles

Miscellaneous stores, and non-classified stores

| 2
! iy
3.
-0.7
-0.4
0.6

5
6.
| P,
8.

-0.5
-0.5

0.4
-0.5
-0.4

-0.4

0.4

TABLE 3.
INTER-CORRELATION MATRIX:
SALES OF TWENTY-FIVE CATEGORIES
OF RETAIL ESTABLISHMENTS

20.
21,
22,
23.

0.4 ' 24

25,

‘GE
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The factors or dimensions resulting from the components
analysis are baséd on these patterns of inter-correlation. The
loadings of each variable on each factor are an index of how each
variable relates to the factors: the factors in turn are the sig-
nificant correlation groupings found from Table 3.

Five factors are derived from the correlation matrix which
account for 54,747 of the variance of the transformed data matrix

(Matrix B, A, in Figure 1). The limiting eigenvalue was controlled

2
to a value of 2,0 to cut off additional factors, which were found
to be constituted largely of only a single important variable.

The five factors derived are shown in Table 4, and their
individual composition is as follows:

Factor I (Central Functions) outlines the importance of
department stores in metro area retail structure. Where depart-
ment stores are important, combination stores, men's and boys'
wear, shoe stores, and furniture stores are not predominant, The
loadings of these variables represent the relative proportion of
their importance, and thus this factor suggests that 16.5% (the
summation of all the squared loadings divided by the number of
variables) of the variance of the transformed data matrix (Matrix
B) can be assessed in terms of department store dominance or non-
dominance, The presence of tobacco stores and kiosks in this
factor in contrast to department stores suggests that where the
latter predominate they tend to cater for smokers' demands. In

other metro areas where department store dominance is low, the

incidence of specialist tobacco stores is high,



TABLE 4

ROTATED RETAIL STRUCTURE FACTORS (I - V)*

" Factor Communalities
Variable (Rots Sum: 6
Squares)
i IT I1I IV v
(Central (Specialist
Functions) Functions)

Department stores 5 -0.88 - x = - 0.82
Combination stores 3 0.81 - - - - 0.69
Men's and boys' wear 11 0.72 - - - 5 0.65
Shoe stores 13 0.64 - - = - 0.:55
Furniture 16 0.64 - % = - 0.54
Tobacco stores and kiosks 21, 0.53 - = - 0.41 0.47
Florists 20 - 0.75 - - - 0.68
Second-hand automobiles and accessories 9 - 0.69 -0.30 - - 0.70
Sports goods, boats, and bicycles 24 - 0.66 = = - 0.48
Grocery, fruit, and vegetables 2 - -0.61 » = - 0.42
Druggists 19 - 0.55 - 0.45 & 0.54
Miscellaneous stores and non-classified stores 25 - - -0.69 - - 0.54
Jewellery 23 - - -0.58 - - 0.61
Cameras, books, and music 22 - - 0.54 - - 0.47
Automobile dealers 8 - - 0.32 -0.68 = 0.70
Women's and children's wear 12 - - - 0.57 - 0.39
Hardware and paint 15 - - = 0.55 = 0.66
General stores 6 - - 2 0.37 0.58 0.59
Service stations and repairs 10 - - - - -0.58 0.36
Household appliances, television, radio 17 - - - 0. 37 0.54 0.49
Confectioners and bakers i3 - 0.33 = -~ -0.45 0.42
Meat, fish, and other food stores 4 - - - 0.46 - 0.24
Variety stores 7 - - -0.41 - 0.49 0.56
Bespoke clothing and special goods 14 0.42 0.40 -0.34 - = 0.57
Second-hand furniture and antiques 18 0.46 - - -0.35 - 0.38

Column 4.12 3.107 2. 11 2.26 2.03 13.52

Sum of Squares

% Explained 16.51 12.29 8.74 9.08 8,12 54.74

Variance

Cumulative 16.51 28.80 37.54 46.62 54.74 54.74

Explained Variance

*0Only loadings over 0.30 are shown

“LE
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Factor II (Specialist Functions) isolates certain functions
of metro areas which correlate together and which therefore have
similar patterns of sales in the forty-five metro areas. Second-
hand automobile dealers, florists, sports goods, and druggists
load positively on this factor and compare in an inverse way with
grocery stores, which have a negative loading. The composition of
the factor suggests that where more specialised establishments such
as florists or sports goods are together, then the incidence of
grocery stores which deal in consumption goods of a more 'local'
nature is low, The factor thus contrasts stores selling luxury
and durable goods with stores selling goods which, in a sense,
cater more for basic needs.

Factors I and II (Central Functions, and Specialist Functions)
(Table 5) include nine of the eleven variables which have significant
inter-correlation patterns in Figure 3, and it is interesting that
the composition of these factors is based not primarily on the type
of goods which the stores sell, but on whether or not the goods
are consumer or luxury goods (factor II) and the method of mark-
eting these goods (factor I),

The remaining three factors (factors III, IV, and V) although
adding 26Z to the explained variance of the transformed data, result
from lower levels of inter-correlation of variables and are more
difficult to name and analyse, Factors IV and V outline different
types of central functions performed by the metro areas, and dif-

ferentiate between hardware stores and automobile dealers (factor
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TABLE 5
ROTATED RETAIL STRUCTURE FACTORS I AND IT*

Variable Factor Communalities
(Row Sum of
Squares)
I 11
(Central (Specialist
Functions) Functions)

Department stores 5 -0.88 - 0.78
Combination stores 3 0.81 - 0.69
Men's and boys' wear 11 0.72 - 0.60
Shoe stores 13 0.64 - 0.42
Furniture 16 0.64 - 0.42
Tobacco stores and kiosks 21 0.53 - 0.30
Florists 20 - 0.75 0.59
Second-hand automobiles and accessories 9 - 0.69 0.53
Sports goods, boats, and bicycles 24 - 0.66 0.44
Grocery, fruit and vegetables 2 - -0.61 0.42
Druggists 19 - 0.55 0.31
Miscellaneous stores and non-classified stores 25 - - 0.05
Jewellery 23 - - 0,22
Cameras, books, and music 22 - - 0.15
Automobile dealers 8 - - 0.06
Women's and children's wear 12 - - 0.05
Hardware and paint 15 - - 0.06
General stores 6 - - 0.11
Service stations and repairs 10 - - 0.01
Household appliances, television, radio 17 - - 0.05
Confectioners and bakers 1 - 0.33 0.17
Meat, fish, and other food stores 4 - - 0.01
Variety stores 7 - - 0.09
Bespoke clothing and special goods 14 0.42 0.40 0.34
Second-hand furniture and antiques 18 0.46 - 0.23

Column Sum of 4.12 3.07 7.20

Squares

% Explained 16.51 12.29 28.80

Variance

Cumulative 16.51 28.80 28.80

% Explained Variance

*0Only loadings over 0.30 are shown
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IV) and variety stores and household goods (factor V). Factor III
combines a specialist function (jewellery stores) with more local
functions (news agents and miscellaneous stores) of a less specialised

nature,

5. Clarity of the Retail Structure Factors.

0f the five factors extracted from the transformed retail
sales data matrix, factors I and II are the only ones which can
be analysed and named with any precision. Although the communali-
ties of these two factors remain stable when a greater number of
factors is used (Table 4), the values of these communalities are
low. The variance which these variables do not explain is either
explained by the three remaining factors (III, IV, V) or is of a
random nature.

Given a great degree of systematic variability within the
data one would expect high communalities. Figures IV and V show,
however, that the communalities of all variables when two factors
are used are in fact only slightly linearly related to the varia-
bility of the data (Figure IV) and the size of each data category
(Figure V). If the data were completely regular then a variable
with a high communality would also have a high coefficient of
variability (standard deviation of the variable divided by its
mean). Figure V shows that the communalities of the variables are
also uncorrelated with the average size of the variable (expressed
as a percentage of total retail sales). The relationships shown

in Figures IV and V are thus too jindistinct to enable a definite
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statement to be made regarding the causation of unclear factor
composition, It is suggested that the lack of clarity does not
derive from a regular and systematic variation in the data, because
this would have been picked up by the above analysis, but rather
from an irregular variation brought about by certain unique patterns

of values in the original retail sales data.

A6; Spatial Variation in Metro Area Retail Structure.

The importance of each factor (I - V) in a particular centre
is represented by the set of factor scores for that place. Since
factor scores are orthogonal, they can be used as independent indexes
of retail structure.

Factor I. (Central Functions).

The scores for factor I are plotted in Figure VI based on
a quartile division of values. All metro areas west of Fort William/
Port Arthur16 show high negative scores, which suggests that depart-
ment stores play a more important role in these centres relative
to other central functions. The metro areas of the Atlantic Provinces
show a similar characteristic,

The cities of Quebec have a high positive score on this
factor, indicating that combination stores, mens' and boy's wear
etc, .. predominate over department establishments. The metro
areas of Ontario, apart from Timmins, all have low positive or
negative scores and are equally distributed around (0) scores:
the extreme values of other areas are not present in the more

closely-knit complex of metro areas in Southern Ontario.
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Four distinct regions appear from this analysis which

reflect differing importance of this retailing dimension:

Department Stores

Predominate
A
High negative 1. Prairie and Western Provinces
Scores 2, Atlantic Provinces

Low positive and

negative scores 3. Ontario
High positive 4, Quebec
scores

v

Central functions
Predominate (combination scores)

Factor II. (Specialist Functions).

Plotting the factor scores on factor II by the same method
(Figure VII) results in a different pattern of regions. The factor
shows negative scores in Quebec and the Maritimes, suggesting that
grocery, fruit, and vegetable stores play a more important role in
the retailing structure of these metro areas than do the more
specialised central functions. Southern Ontario, Manitoba and.
British Columbia, on the other hand, have high positive scores in
comparison with the lower scores of Alberta, Saskatchewan, and
Northern Ontario - which reflect the relative importance of
specialist functions in these different areas. The regional

grouping which result are as follows:
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Specialist Functions

Predominate
A

High negative
scores 1. Quebec and Atlantic Provinces
Low positive and 2. Southern Ontario
negative scores 3. B.C. and Manitoba
High positive 4, Alberta and Saskatchewan
scores 5. Northern Ontario

Local Functions
Predominate

Factors III, IV, and V do not show distinctive regional
patterns in the same ways as factors I and II, and since they are
not used for further analysis, the distribution of factor scores

for factors II, IV, and V is shown in the maps of Appendix C,

7. Comparison of Factor I (Central Functions) and Factor II

(Specialist Functions).

Although the two retail structure factors (Central Functions
and Specialist Functions) are by definition uncorrelated, both may
be important in a particular metro area. In other metro areas,
howéver, one factor alone may be representative of the retail struc-
ture, and the remaining factor be completely insignificant. When
the factor scores of factor I (Central Functions) and factor II
(Specialist Functions) are plotted against each other along ortho-
gonal axes (proportionate to the eigenvalue of the factors), dis-
tinct regional grouping patterns appear.

In the first instance the metro areas of the Atlantic
Provinces, Quebec, and Ontario form a clock-wise continuum around

the centre of the scatter of points (Figure VIII). None of the
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metro areas is distinguished by a high score on either factor, but
the conclusion arrived at in the previous section, that the retail
structure of the metro areas of Southern Ontario are typified by
specialist functions (factor II) is extend;d. As Figure VIII shows,
"an eastward movement to Quebec (anti-clockwise on the Figure) is
reflected in a decline in the importance of specialist functionms.
The metro areas of the most easterly Provinces (which act more as
central places than do the manufacturing centres of Southern Ontario)
tend to have a greater department store dominance.

A second major region outlined in Figure VIII is constituted
by the Western metro areas, These metro areas act as major foci
of retailing activity and are characterised by department store
dominance over the other specialist and central functions performed
in the metro area. This region is more comparable with the metro
areas of the Atlantic Provinces than it is with the metro areas of
Quebec and Ontario.

A third region is the Quebec periphery which is made up of
natural.resource-based metro areas and metro areas with agricul-
tural hinterlands. These areas differ from the administrative
centres and retail centres of Quebec by having higher scores on
each of the retail structure factors,

Six of the remaining seven centres which do not fall into
distinct regional groupings have more exaggerated scores than the
other metro areas of the Province in which they are situated, Moose
Jaw, however, does not seem to be an exaggerated form of other

Western cities, but is more like the metro areas of the Atlantic
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Four distinct regions appear from this analysis which

reflect differing importance of this retailing dimension:

Department Stores

Predominate
A
High negative 1. Prairie and Western Provinces
Scores 2, Atlantic Provinces

Low positive and

negative scores 3. Ontario
High positive 4, Quebec
scores

V

Central functions
Predominate (combination scores)

Factor II. (Specialist Functions).

Plotting the factor scores on factor II by the same method
(Figure VII) results in a different pattern of regions. The factor
shows negative scores in Quebec and the Maritimes, suggesting that
grocery, fruit, and vegetable stores play a more important role in
the retailing structure of these metro areas than do the more
specialised central functions. Southern Ontario, Manitoba and-
British Columbia, on the other hand, have high positive scores in
comparison with the lower scores of Alberta, Saskatchewan, and
Northern Ontario - which reflect the relative importance of
specialist functions in these different areas. The regional

grouping which result are as follows:
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Specialist Functions
Predominate
A
High negative
scores 1. Quebec and Atlantic Provinces

Low positive and 2. Southern Ontario
negative scores 3. B.C. and Manitoba
High positive 4, Alberta and Saskatchewan
scores 5. Northern Ontario

Local Functions
Predominate

Factors III, IV, and V do not show distinctive regional
patterns in the same ways as factors I and II, and since they are
not used for further analysis, the distribution of factor scores

for factors II, IV, and V is shown in the maps of Appendix C,

7. Comparison of Factor I (Central Functions) and Factor II

(Specialist Functions),

Although the two retail structure factors (Central Functions
and Specialist Functions) are by definition uncorrelated, both may
be important in a particular metro area. In other metro areas,
however, one factor alone may be representative of the retail struc-
ture, and the remaining factor be completely insignificant. When
the factor scores of factor I (Central Functions) and factor II
(Specialist Functions) are plotted against each other along ortho-
gonal axes (proportionate to the eigenvalue of the factors), dis-
tinct regional grouping patterns appear.

In the first instance the metro areas of the Atlantic
Provinces, Quebec, and Ontario form a clock-wise continuum around

the centre of the scatter of points (Figure VIII). None of the
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metro areas is distinguished by a high score on either factor, but
the conclusion arrived at in the previous section, that the retail
structure of the metro areas of Southern Ontario are typified by
specialist functions (factor I1I) is extendéd. As Figure VIII shows,
“an eastward movement to Quebec (anti-clockwise on the Figure) is
reflected in a decline in the importance of specialist functioms.
The metro areas of the most easterly Provinces (which act more as
central places than do the manufacturing centres of Southern Ontario)
tend to have a greater department store dominance,

A second major region outlined in Figure VIII is censtituted
by the Western metro areas., These metro areas act as major foci
of retailing activity and are characterised by department store
dominance over the other specialist and central functions performed
in the metro area. This region is more comparable with the metro
areas of the Atlantic Provinces than it is with the metro areas of
Quebec and Ontario.

A third region is the Quebec periphery which is made up of
natural'resource—based metro areas and metro areas with agricul-
tural hinterlands. These areas differ from the administrative
centres and retail centres of Quebec by having higher scores on
each of the retail structure factors.

Six of the remaining seven centres which do not fall into
distinct regional groupings have more exaggerated scores than the
other metro areas of the Province in which they are situated., Moose
Jaw, however, does not seem to be an éxaggerated form of other

Western cities, but is more like the metro areas of the Atlantic
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Provinces, The proximity of Moose Jaw to Regina may effect this
result because of the influence of Regina on the trade area of
Moose Jaw,

The scoring of metro areas on both factors shown in Figure
VIII is plotted in Figure IX. The direction of the arrows in
Figure IX show how a particular metro area is placed in Figure
VIII; the length of the arrow is proportional to the distance of
the point in Figure VIII from the centre of the axes.

The major difference between the results of this comparative
analysis and the individual analysis of each factor performed in
the previous section is the emergence of the geographical continuum
of centres from the Atlantic Provinces to the West coast. It is
found that the retail structure of metro areas in the Atlantic
Provinces is more like that of métro areas in the West than of
the metro areas in Ontario or Quebec.

Another but different division of Canadian metro areas can
be made on the basis of Figure VIII Setween the centres on the left
of the vertical axis (retail structure factor I) and those on the
right, This division in terms of the factor I axis seems, intuitively,
to separate the more prosperous centres of Ontario and the West
(right of the axis) which have a high standard of living, from those
in the economically declining regions of Quebec and the Atlantic
Provinces (left of the axis). On the basis of this reasoning it
could further be postulated that the cross-Canada continuum shown

in Figures VIII and IX is a function of different levels of standard
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of living., No ordering of centres in terms of size appears in
either of the Figures, and thus the above reasoning could be ex-
tended to state that the retail structure of Canadian metro areas
is more a function of the socio-economic structure of these areas
than of their size, This fact was suggested by the hypothesis in
Chapter One. The following Chapters attempt to substantiate the
hypothesis, and also the intuitive conclusions of this Chapter, in

more precise terms,
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CHAPTER FOUR
THE SOCIO-ECONOMIC STRUCTURE

OF CANADIAN METROPOLITAN AREAS

The previous Chapter noted thét there are several distin-
guishable dimensions underlying the structure of retailing iﬁ
. Canadian Metro areas, and that these dimensions have a distinctive
grouping pattern across the country. To state that such regional
differences occur because of variations in consumer composition may
be to state the obvious. The way in which a metro area is composed
of different socio-economic groups and age-groups, however, is con-
sidered by market researchers to be of great importance in the
analysis of varying aggregate consﬁmption patterns:

" ... consumer demand for broad categories of

expenditures (e.g. food, clothing, transport)

as well as for specific classes of production
(e.g. alcoholic beverages,sport-jackets, motor
cycles, etc.) depends in some substantial measure
upon population factors such as total population,
sex distribution, age levels, geographic distribu-
tion, education level, and life style." (1)

-

Variations of demographic, social, and economic characteristics can
occur both within and between metro areas, and the way in whigh
retail sales vary in relation to such characteristics may indeed
appear to be obvious. The extent and direction of this relationship,
however, depends upon the initial assumption that some element of
causation exists between socio-economic composition of the populace
and retail sales: the determination of the level of relationship

lies in direct measurement of the phenomena involved,
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The studies by King, Ray, and Hodge discussed in Chapter
One have already assessed the socio-economic structure of Canadian
metro areas, In all three cases, however, no distinction was made
between variables pertaining to central place structure and those
representing socio-economic structure, All variables were treated
together in the same data set. Because of this it is not possible
to compare aspects within their studies with the retailing struc-
ture of Canadian metro areas outlined in the previous Chapter.,
Rather than repeating Ray's or King's analysis, the present Chapter
selects those pertinent variables which can be considered primarily
as socio-economic variables and attempts a division of the data
into meaningful orthogonal factors.

The hypothesis on which this study is based (p. 10 ) proposes
that demographic, social, and employment conditions within a metro
area affect the relative importance of retailing dimensions (Chapter
Three) within that metro area. In order to test this hypothetical
statement and to provide a means of comparison with indicators used
in expositions and application of central place theory (Chapter Five),
five groups of variables are selected as being representative of
metro area economic and social conditionms.

(1) Population characteristics (5 variables)

(ii) Household characteristics (7 variables)

(11i) Income characteristics | (5 variables)

(iv) Employment characteristics (11 variables)
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1, Data Sources and Collection,

The 1961 Census of Canada published by the Dominion Bureau
of Statistics, contains data on pOpulation,‘2 household,3 income,4
and employment5 characteristics for the forty-five metro areas of
the Dominion., The definition of these areas is the same as the one
used for data collection in Chapter Three,6 and the data are subject
to similar shortcomings resulting from the process of collection
except that of disclosure. Discrepancies within the values published
for these characteristics may arise because of sampling error. In
addition, the possibility that many people understate their annual
incomes, for example, 1s possibly high, since it is conceivable that
there may be fear of income-~tax assessment or re-assessment, The
reasons for using Census results, however, are the same as those given
in Chapter Three: the comprehensiveness and availability of the

data,

2, Selection of Socio-Economic Variables.

Since many possible variables could be chosen to represent
the characteristics outlined above, a selection of representative
variables was made which, though subjective, was an attempt to

include variables used in and suggested by other studies.

Population Characteristics

Besides the total population in a centre, Beckman and
Davidson7 suggest that the older and younger segments of the population

(variables 5 and 2 respectively in Table 6) place different demands
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DEMOGRAPHIC, ECONOMIC, AND EMPLOYMENT VARIABLES

Population

Household

Income

Labour Force

wm S wWwN =

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25
26.
27.
28.

% Occupied

USED IN MATRIX C

% Women 15 - 44

% Population over 65
% Population under 14
Males per 100 females
Log. total population

dwellings
dwellings
dwellings
dwellings
dwellings
number of

% Occupied

% Occupied
% Occupied
% Occupied
log. total

single detached
owner-occupied
needing major repair
with refrigerator
with automobile
dwellings

Average number of persons per room

% Wage-earners earning less than $2,000 per annum
% Wage-earners earning $2,000 - $4,000 per annum
% Wage-earners earning over $4,000 per annum

log. average earnings
Log. average earnings

force
force
force
force
force
force
force
force
force
force

labour
labour
labour
labour
labour
labour
labour
labour
labour
labour

% Total
% Total
% Total
% Total
% Total
7% Total
% Total
7% Total
7% Total
% Total
Females

of male workers
of female workers

female

managerial
professional

clerical

sales

service and recreation
transport

primary production
manufacturing
labourers

as % of total employed in manufacturing
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on the retailing system, since the expenditure by them, or on their
behalf, is mainly of consumption rather than durable goods.8 In
studying the socio-economic dimensions of Canadian cities, King9
found in addition that a dimension of importance in the structuring
of Canadian society is the proportion of the population which is
female and aged 15-44 (variable 1 in Table 6). Since differing
types of demand are expected to result from variation in sex ratios
as well as in age structure, the proportion of males to females
(variable 4) is added to the above variables in order to isolate
the possible importance of male (or female) predominance in metro

areas,

Household Characteristics

The state of repair and disrepair of dwellings in a metro
area, and the type of ownership involved is considered to be indi-
cative of different levels of economic well-being of the occupiers.10
The proportion of single-detached dwellings (variable 6) and owner-
occupied dwellings (variable 7) in a metro area are used in conjun-
ction with the proportion of dwellings which have a refrigerator
(variable 9) and at least one automobile (variable 10) to represent
variations in the standard of living.> Dwellings needing major
repair (variable 8) are included as a measure of the relative decay
of the fabric of a metro area, and as a comparison with the assumed

levels of affluence shown by variables 6, 7, 9, and 10. The total

number of dwellings (variable 11) and the average number of persons
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per room (variable 12) in a metro area are taken as a size index

and a 'crowding' index respectively,

Income Characteristics

Levels of income are used based on increments of $2,000 (variables
13-15), The percentage distribution of wage-earners between these
categories is taken to represent relative spending power in the metro
area, and therefore the possibility of different types of demand for
different types of store (e.g. consumer goods or luxury goods).

The average earnings of male and female employees (variables 16 and
17) are used as indexes of the level of .spending power originating

in the two sex groups.

Employment Characteristics

Rather than using a single index of employment structure such
as an industrial specialisation or industrial concentration index
(see Chapter Three), the percentage distribution of the labour force
in a metro area between nine types of employment reported in the
Census (variables 19-27) is used to portray differing employment
patterns., It is suggested that where managerial employees are rela-
tively more predominant than, for example, labourers, a different
pattern of retail demand will occur. Similarly, the importance of
women in the labour force (variable 18) and in manufacturing industry
(variable 29) will bring about differing spending capacities in

household patterns of demand,
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3. Data Processing.

The data matrix (matrix C in Figure 1) of the values of the
above twenty-eight variables (see Appendix D for complete data matrix)
was first transformed into percentage or logarithm form (matrix D
in Figure 1) and then subjected to a principle components analysis
in order to derive a set of factors which would 'summarise' the
information of the matrix and provide a set of orthogonal factor
scores to be used as independent variables. The resulting factors
were then rotated to their varimax position in the same way as the
retail structure factors derived in Chapter Three. The correlation
matrix between all twenty-eight variables (Table 7) shows that high
correlations exist between the variables, and that many patterns
of inter-relationships are formed. Certain variables, such as
variable 12, do not correlate with any variable, and variables such
as variable 8 only correlated with one variable (variable 9).

High inter-correlations are in existence between household
variableg and income variables as well as between the income variables
themselves, Labour force variables tend to correlate either with

the number of males per hundred females or with each other,

4, Principle Components Analysis: Results,

From this pattern of inter-correlations five factors are
derived which explain 71,3% of the variance of the transformed data

matrix (matrix D, B, in Figure 1) and which outline underlying

1

demographic—household-employment dimensions of the Canadian metro
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11.
12.
13.
14.

15.

21.

22.

23.
24,
25.
26.

27.

% Women 15-44

% Population 65+

% Population less than 14

Males per 100 females

Log. total Population

% Occupied
% Occupied
% Occupied
% Occupied
% Occupied

Log. total

Average no.
% Wage-earners
% Wage-earners

% Wage-earners

dwellings
dwellings
dwellings
dwellings
dwellings

number of

single detached
owner-occupied
needing major repair
with refrigerator
with automobile

dwellings

of persons per room

earning less than $2,000 p.a.
earning $2,000 - $4,000 p.m.

earning $4, 000+

Log. average earnings of male workers

Log. average earnings of female workers
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% total labour force
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total labour force
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total labour force

total labour force

%
%
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%
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INTER-CORRELATION MATRIX:
TWENTY-EIGHT SOCIO-ECONOMIC VARIABLES

|13

0.4 14
-0.7-0.7 15

-0.7-0.7 0.9 16

10,7 0.6 0.7 17
0.4 i 18
0.4 0.6 19
20
0.4 0.6 0.6 0.6 21 "
0.5 0.6 0.4 22
23
. i e 0.5 24
-0.5 -0.4 s
| -0.4 0.4 -0.5-0.4 -0.6 26
i -0.4 | !
0.5 -0.4-0.4 | | ! i 0.6

‘19



TABLE 8

ROTATED SOCIO-ECONOMIC FACTORS (1 - 5)*

Variable Factor Communalities
(Row Sum of
Squares)
1 Z 3 4 5
(Standard (Basic vs. (Relative (Size) (Family
of Living) Non-Basic Poverty) Formation)
Employment)

% Occupied dwellings with automobile 10 0.90 - - - - 0.89
% Occupied dwellings single detached 6 0.86 - - - - 0.83
Log. average earnings of male workers 16 0.82 - - 0.50 - 0.94
% Occupied dwellings owner-occupied 7 0.74 - - - - 0.62
% Wage-earners $4,000 + per annum 15 0.74 - 0.56 - - 0.88
% Wage-earners $2,000 - $4,000 per annum 14 -0.70 . - 2 -0.30 0.68
7% Wage-earners less than $2,000 per annum 13 -0.58 - - -0.61 - 0.79
7% Total labour force managerial 19 - 0.83 - - - 0.80
% Total labour force sales 22 - 0.81 0.33 - - 0.77
% Total labour force female 18 - 0.77 - - - 0.90
Males per 100 females 4 0.36 -0.70 0.32 - - 0.74
% Total labour force clerical 21 - 0.60 - 0.62 - 0.81
% Total labour force manufacturing 26 - -0.33 -0.68 -0.32 0.40 0.88
Females as % of total employed in manufacturing 28 -0.51 - -0.74 - - 0.86
% Occupied dwellings needing major repair 8 - - 0.71 - - 0.61
% Occupied dwellings with refrigerator 9 0.39 - -0.67 - - 0.64
% Total labour force primary production 25 - 0.56 0.58 - - 0.68
Log. Total population 5 - - - 0.92 - 0.87
Log. Total number of dwellings 11 - - - 0.92 - 0.88
Log. average earnings of female workers 17 0.52 - - 0.63 - 0.86
% Population less than 14 3 - - - - 0.69 0.63
% Women 15 - 44 1 - 0.31 = - 0.68 0.60
% Total labour force service and recreation 23 - - - - -0.65 0.52
% Population over 65 2 0.32 -0.49 - - -0.53 0.63
Average number of persons per room 12 -0.36 - - - 0.31 0.25
% Total labour force professional 20 - -0.42 - - - 0.21
% Total labour force transport 24 - -0.52 0.51 - & 0.59
7% Total labour force labourers 27 0.32 - - - 0.50 0.48

Column Sum 5.52 4.44 3.23 4.00 2.78 19.84

of Squares

% Explained 19.74 15.89 11.55 14.26 9.92 71.36

Variance

Cumulative 19.74 35.63 47.18 61.44 71.36 71.36

% Explained Variance

*0Only loadings over 0.30 are shown

°29
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areas (Table 8). Each of these factors is more easily distinguishable
and more easily described than those derived from retail structure

data (Chapter Three) and can be analysed as follows:
Factor 1 (Standard of Living).

This factor outlines areas which have a proportionately
larger number of owner-occupied and single-detached households, and
where the incidence of car ownership is high. Employees earning
more than $4,000 per annum are more prominent than those earning

less than $4,000 per annum,
Factor 2 (Basic vs. Non-Basic Employment Patterns).

This factor‘differentiates between metro dreas where mana-
gerial, clerical, and sales employment (non-basic) predominates, and
those where primary production (basic) employment and a large male

population are relatively more important.
Factor 3 (Relative Poverty).

The number of dwellings in need of major repair and the
incidence of employment in primary production is contrasted within
the structure of Factor 3 with areas where manufacturing employment
and the employment of females is more significant. The existence
of refrigerators in households is found to be negatively related

to the incidence of decayed housing which is in need of repair.
Factor &4 (Size Factor).

This factor extracts the log. of total population and the

log. of total number of dwellings as major components, and can be
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considered to be a factor reflecting the size of a metro area.
Factor 5 (Family Formation).

Metro areas with a younger population and with a greater
preponderance of females of child-bearing age (15 - 44), are dif-
ferentiated from metro areas which have older populations (where
the number of persons over 65 is higher than average) and where

employment in service industries is more important,

Factor 1 (Standard of Living) and factor 3 (Relative Poverty)
express two aspects of a similar phenomenon which are not necessarily
mutually exclusive in a particular place. The former is an absolute
measure of affluence in terms of the earnings of employees and the
incidence of car ownership: the latter factor, however, is an index
of the way in which earned income is turned into the upkeep of the
fabric of occupied dwellings. Thus in a peripheral metro area such
as Timmins (Ont.) a high standard of living is in evidence (Factor
1), but the metro area is relatively poor judging by the upkeep of
its occupied dwellings (Factor 3). Such a metro area has a pre-
ponderance of males and of employment in primary production: salaries
are high, but the affluence is not used for the renovation of housing

stock.,

5, Spatial Variation of a Matro Area Socio-Economic Structure.

O0f the above five factors, only factor 4 (Size) does not
fall into distinct regional patterns (Figure XIII), Plotting of

the factor scores for all five factors in quartile form yields
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distinct spatial patterns for the other four factors.

Factor 1 (Standard of Living) (Figure X) reveals variations
in the standard of 1living across Canada. The metro areas of Ontario
score high positively on this factor, whereas those in Quebec and
the Atlantic Provinces are consistently in a disadvantageous position
(high negative scores). The metro areas of the Western Provinces
score positively on Factor 1 (Standard of Living) but not highly:
the standard of living in these areas is high, but not to the same
extent as it is in Ontario,

Factor 2 (Basic vs. Non-Basic Employment Patterns) (Figure
XI) shows that the Northern Ontario metro areas have a labour force
which is mainly involved in primary production. The metro areas of
the Western Provinces have a greater concentration of their labour
force in managerial and sales occupation, which possibly reflect
their service functions for the surrounding agricultural and primary
industrial areas. Ontario and Quebgc metro areas have both low
positive and low negative scores, which may result from greater
employment specialisation and diversification between metro areas.
St, John's (Newfoundland) and Moncton (New Brunswick) have high
positive scores, in a similar manner to the metro areas of the
Western Provinces, which is a strong contrast with the negative
scorings of the other metro areas of the Atlantic Provinces.

Factor 3 (Relative Poverty) (Figure XII) isolates the centres
in the Atlantic Provinces, Western Provinces, and Northern Ontario
as non-manufacturing areas, whereas in the metro areas of Southern

Ontario and Southern Quebec, manufacturing employment is a very
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important employment dimension., Because of the formation of this
factor, the incidence of declining housing property (households
needing major repair and/or lacking a refrigerator) is higher in
the former areas. Northern Ontario and the Atlantic Provinces
are easier to fit into this description of decline than are the
Western Provinces, since these latter tend to score higher on the
standard of living factor (factor 1, Standard of Living), It is
suggested that in these cases (especially the Prairie Provinces)
standard of living of inhabitants is not necessarily relafed to
the way in which they keep the exterior of the dwellings in which
they live.

As has been mentioned previously, the for?ation of distinct
regional groupings based on the size factor (factor 4) (Figure XIII)
is not possible, Montreal, Toronfo, Vancouver and Ottawa are
isolated as having the highest scores on this factor, and thus the
results represent a cross—Canada hierarchical system rather than
a differentiation between sets of dissimilar or similar metro
areas,

‘Regional groupings formed by factor 5 (Family Formation)
are also tenuous (Figure XIV), Metro areas such as Victoria and
Kingston (Ontario) are isolated as having older populations, whereas
the towns of Alberta and Northern Quebec have significantly younger
populations and a greater proportion of women of child-bearing age.
Metro areas of Southern Ontario and Southern Quebec have low positive
and low negative scores which are evenly distributed around (0)

value,
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6., Toward Comparison.

Visual comparison of all the above spatial groupings with
those found for the two most significant retail structure factors
(Chapter Three) suggests that absolute size of a metro area may
not be of importance to the way in which the retailing economy of
that metro area is structured, This fact was suggested in the
hypothesis (p. 10) , but in order to assess more precisely the
relative importance of:

(i) the socio-economic factors discussed in this Chapter
and

(ii) the factors derived from selected central place

variables,
the following Chapter (Chapter Five) analyses selected Central
place variables which are used in a principle components analysis,
The results of this components analysis can then be compared
with socio~economic factors to see which set of factors can more

adequately predict the retail structure of Canadian metro areas.
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CHAPTER FIVE
THE CENTRAL PLACE STRUCTURE

OF CANADIAN METROPOLITAN AREAS

The Metropolitan areas of a nation can be divided into a
hierarchical system based on the number of facilities and services
provided by each centre.1 Each level of such a hierarchy contains
all the facilities of every lower level, plus facilities specific
to itself.2 Thus centres such as Montreal or Toronto although pro-
viding specific national functions, also include all the facilities
of smaller metro areas such as Kitchener. The manner in which one
level of the hierarchy is related to the other in'a 'mesting system'
of central places is the main concern éf classical central place
theory.3 The level of each centre is defined according to its pro-
vision of facilities,4 and its level in the partly national, partly
regional hierarchy is found by cross-national comparison of metro
area retail facilities.5

In discussing 'systematic variations' of such a hierarchical
system, Berry6 deals with several indexes in order to construct
a hierarchy of centres.7 Population of a centre, trade area of a
centre, number of functions and/or number of establishments within
the centre, are all used in different combinations to distinguish
between hamlets, villages, towns, and cities.8 A hamlet, for

example, has a very small population, few establishments, and even

fewer different types of functions. Because each index deals with
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absolute size of a centre, whether in terms of pbpulation or some
aspect of retail trade, a close correlation between all such sets

of numbers is to be expected: each data set has a similar degree

and direction of variance. The number of establishments or business
types in a centre have been used in an attempt both to form a hier-
archical system of centres and to show the linkages and interactiomns
between centres, The indexes themselves, however, only convey a
notion of the size of individual centres rather than inter-linkage
patterns between them: in a similar manner such an index of size
does not necessarily compare with the structure of the retailing

sector of a centre.

1, Selection of Central Place Variables.

The hypothesis (p. 10) suggested that gross indexes which
are representative of the size of a central place, such as those
discussed above, would be less effective than an analysis of the
socio-economic structure of the metro areas in determining the
structuring of the retail service sector of the same metro areas.
In relating to central place principles, this study isolates six
indexes which measure both the size, market potential, and trade
area of each metro area (see Appendix F for complete data set):

(i) Population of the metro area

(i1) Gross retail sales in the metro area (based
on derived total found in Chapter Three)

(iii) Total household income of the metro area

(iv) Number of central retail functions
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(v) Market potential of the metro area

(vi) Index of the porportion of Provincial sales
which take place in a particular metro area.

Indexes (1) - (i1ii) show the absolute size of a centre in three
different ways. Population reflects the size of the consumer
market, income the possible spending power of the population, and
total sales the actual amount of transactions. The number of
functions (iv) is one method of approximating the level of a centre
within a hierarchy,9 and the market potential index (v) relates
probable expenditure patterns and income patterns to the relative
isolation of a centre from its surrounding trade'areas.10 The
market potential index, as used by Harris and Ray, is a form of
'gravity model' which expresses the probability of expenditure
in any one centre by consumers from all other centres. Interaction
between centres is taken as being directly proportional to the
income of a centre where the consumers are located, and inversely
proportional to the distance between this centre and all other
centres. The index of market potential therefore reflects the
spatial distribution of centres across Canada and differentiates
between the closely-knit urban system of Southern Ontario and
isolated metro areas such as Winnipeg (Man.), Edmonton (Alta.) or
St. John's (Newfoundland),

The metro area does not necessarily correspond to the trade
area of the centre of the built-up (urbanised) area, and although
in terms of this study the metro area is the only available data

base which is comparable across Canada, an index of Provincial sales
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is used to simulate the Provincial importance of the retail sales
of a centre, The proportion of retail sales per capita in the centre
to retail sales per capita in the Province to which it belongs is
used for this index, If a centre has an index (100), then its in-
fluence is not outstanding in the Province, but where the index is
greater than (100) the centre is taken as having a greater propor-
tional influence, -

An alternative index expressing the sales in a metro area
per unit of income in that metro area as a proportion of Provincial
sales per unit of Provincial income, would relate the Provincial
importance of a centre not to population, but to income patterns
within the Province. Since the market potential index uses income
as a weighting factor, sales per gapité are used in the index of
Provincial importance rather than sales per unit of income (See

Appendix E).

2. Principle Components Analysis of Data: Results.

Comparison of the values of the above six indexes for all
the forty-five metro areas of Canada shows that there is a high
degree of inter-correlation between the variables denoting size
(population, sales, income), as can be seen in Table 9. The re-
maining three variables (number of functions, market potential,
and index of Provincial sales) show low correlations with the first
three and, excepting the correlation between number of functions
and Provincial sales index ( r = 0.769) low inter-correlations with

each other,
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CORRELATION
SELECTED CENTRAL PLACE
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MATRIX:

FOR 45 CANADIAN
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In order to reduce the six variables to a set of uncorrelated
components, they were subjected to a principle components analysis
in the same way as the data sets in Chapters Three and Four. After
the critical value of the eigenvalue is controlled to 0.9, so that
all the variables are included in the factors, two distinctive
factors emerge (Table 10). The high correlations between popu-
lation, sales, and income (Table 9) are represented in factor (a)
by the high loadings of these variables on the factor, and the
lower positive correlation between the market potential index and
the size indexes is highlighted as a positive loading on factor
(a). By itself factor (a) explains 72.3% of the variance of the
six original variables, and factor (b)'only 6.6%Z of the variance.
This latter factor, however, focuses on the single variable
Index of Provincial Sales, The only other variable to figure
within factor (b) is the market potential index. Thus factor
(a) (Size) and factor (b) (Provincial Importance) in combination
sﬁggest two different types of central place variable, the first
representative of the absolute size of a centre and the second
representative of the relative importance of a centre within its
Province, Factor (a) (Size) parallels the conventional size vari-
ables used in classical central place theory as indicators of the
position of a centre within the national hierarchy of centres,
Factor (b) (Provincidl Importance) introduces the effect of the
distribution of centres in a Province and their trading influence

on the rest of the Province.



TABLE 10

ROTATED CENTRAL PLACE FACTORS (a and b)*

Variable Factor Communalities
(Row Sum of
Squares)
(a) (b)
(Size) (Provincial
Importance)
Population 0.97 0.9%
Functions 0.93 0.88
Sales 0.98 0.96
Income 0.97 0.97
Index of Market 0.98 0.97
Potential
Index of Provincial 0.23 -0.74 0.60
Sales
Column Sum of 4,34 0.98 5.31
Squares
% Explained 72.30 16.60 88.90
Variance
Cumulative % 72.30 88.90 88.90

Explained Variance

*Only loadings over 0.20 are shown.
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The size factor (factor (a)) is similar in meaning to the
'Metropolitan Centers' factor derived by Ray in his analysis of
the 'Factorial Ecology of Canada'., The Provincial Importance
factor (factor (b)), however, does not relate to any of the findings
of previous studies, and it is used in this study as an index of
the different trade area patterns of Canadian metro areas,

The factor scores of these two orthogonal factors are used
as two completely new variables (C5 in Figu;e 1), which replace
the transformed central place variables: they act as an input to
the regression analysis used in the following Chapter (Chapter Six)
to compare central place factors and socio-economic factor as

predictors of metro area retail structure,
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CHAPTER SIX
CENTRAL PLACE FACTORS AND SOCIO-ECONOMIC FACTORS

AS fREDICTORS OF METROPOLITAN AREA RETAIL STRUCTURE

The analysis of the three previous Chapters (Chapters
Three, Four, and Five) has resulted in three different groups of
factors and three sets of factor scores showing the importance of
each factor in the forty-five metro areas of Canada. The principle
components analysis used to derive these factor scores has for
one of its controlling criteria the requirement that factors de-
rived from the same data matrix be completely uncorrelated. Thus
the retail structure factors are uncorrelated with each other,
the socio-economic factors are uncorrelated with each other, and
the central place factors are likgwise uncorrelated., The following
analysis, however, relates these three groups of factors to each
other to assess the effectiveness of the two latter sets (socio-
economic factors and central place factors) in predicting the

former set (retail structure factors).

1, Simple Correlation Patterns.

Between the three sets of factor scores there are varying
levels of correlation as is shown in Table 11. Three sections of
this table are of interest:

(1) Section I shows the relationship between retail

structure factors I (Central Functions) and II

(Specialist Functions) and the five socio-economic
factors; '



TABLE 11

CORRELATION MATRIX:
RETAIL STRUCTURE, SOCIO-ECONOMIC,
AND CENTRAL PLACE FACTORS

Retail Structure Factor I (Central Functlons) 1.000 \\\
Retail Structure Factor II (Specialist Functionms, f = 1.000 I\
Socio-econou:ic Factor 1 (Standa:ci ofLivmg) ] -0.712i 77.6.544 *AIMOOO \\\\
Socio-economic Factor 2 (Basic vs. Non-Basic Employment) 0.521 -0.134 | = 1.000 \\“\\
Socio-economic Factor 3 (Relative Poverty) | -0.405 | -0.451 ‘ - . 1.000 \\
Socio-economic Factor 4 (Size) | -0.211 0.224 : - - - 1.000 \\
Socio-economic Factor 5 (Family Formation) 0.334 -0.308 - - - - 1000T\
Central Place Factor (a) (Size;ww - ""”““‘—"”:‘O'431’"{'"’“6"312‘” 00‘3~;—»M(;233 M :0071 0.907 -0.108 ; 1

B Central Place Factor (b) (Provincial Importance) -0.505 -0.313 |-0.234 0.532 0.|!3|68 -0.085 -0.197 l e

‘48
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(ii) Section II shows the relationship between
the two retail structure factors and the
two central place factors;
(111) Section III shows how the socio-economic
and central place factors are inter-
correlated.
The comparison of sections I and II of Table 11 constitutes the
test of the hypothesis on which the study is based, and the
individual values in these two sections show how individual socio-

economic and central place factors predict the two retail structure

factors I and II (Central Functions and Specialist Functions).

2, Central Place Factors as Predictors of Metro Area Retail

Structure Factors,

From Table 11 it can be seen that the Provincial Importance
factor (factor (b)) correlates more highly with retail structure
factor I (Central Functions) (r = -0.505) than does the Size
factor (factor (a)) (r = -0.401). This suggests that department
store dominance is related more to the level of importance of the
particuiar centre in the trading patterns of its Province than to
the size of the centre in terms of population, income, sales, and
the number of retail functions present. Thus a metro area such as
Winnipeg is dominated by department stores (see Chapter Three),
but this is found to be related not to the size of Winnipeg's
population or income but more to the fact that Winnipeg dominates
the trading of Manitoba as judged on a per capita sales basis (i.e.
Winnipeg scores highly on central placé factor (b) (Provincial

Importance)). Department store dominance which, as Chapter Three
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pointed out, is more prevalent in the Prairie and Western Provinces
seems to stem from the relative isolation of the individual metro
areas in the West, Edmonton, Calgary, Moose Jaw, Regina, etc.

all cater for a widespread rural population and thus tend to domi-
nate the trading patterns of their respective Provinces. The fact
that department stores cater for this trade in a prominent way may
arise either from the conscious decision of Eaton's, Hudson's Bay
Company, Sears, etc., to locate in the metro areas or from the
extensive use of department store mail order sections located in

these metro areas by consumers from outlying areas.

3, Socio-Economic Factors as Predictors of Metro Area Retail

Structure Factors,

The régression of the five sets of socio-economic factor
scores (Chapter Four) against the two sets of retail structure
factor scores (Chapter Three) yields the correlation results shown
in section I of Table 11, The socio-economic factor represen-—
tative of Size (factor 4) has very low correlations with retail
structure factor I (Central Functions) (r = 0.211) and retail
structure factor II (Specialist Functions) (r = 0.224). Since
this size factor correlates highly with factor (b) (Size) of
the central place factors ( r = 0.907) it is not surprising that
it has similar relationships with the two retail structure factors.

Socio-economic factor 3 (Relative Poverty) correlates highly, but

.



87.

negatively with the two retail structure factors (r = -0,405 and
r = -0,451 respectively) suggesting that there is a positive
statistical relationship between the level of affluence in a
centre and the dominance of department stores (retail structure
factor I) and an inverse relationship with Specialist Functions
(retail structure factor II),

The absolute level of the standard of living in a metro
area, however (socio-economic factor 1) is highly related to the
provision of Specialist Functions (retail structure factor II,

r = 0,544). This relationship is in direct contrast to the Rela-
tive Poverty factor (socio-economic factor 3) which is associated
more with the provision of 'local' facilities.

Retail structure factor I.(Cenfral Functions) is more
closely related to areas where primary employment predominates in
the metro area (e.g. Sudbury, Ont.) than to metro areas (such as
those in the Prairie Provinces) where managerial and clerical em-
ployment is more important,

When all the above relationships are taken in conjunction
and the multiple correlation coefficient is computed based on the
simple correlations (see Table 12), the two retail structure
factors are found to have multiple correlations with all the socio-
economic factors of (0.75) for Central Functions and (0.79) for
Specialist Functions . Thus in the case of both retail factors
the use of all socio-economic factors as predictors gives better
results than the use of individual factors as predictors. This

suggests that the aspects of retail structure summarised by retail



TABLE 12

CORRELATION MATRIX:
RETATL STRUCTURE FACTORS (I and II)
vs. SOCIO-ECONOMIC FACTORS (1 - 5)
AND CENTRAL PLACE FACTORS -(a and b)

Predictor Variable Retail Structure Factor
I I1
(Central (Specialist
Functions) Functions)

1. Socio-Economic

Factors »
1. (Standard of Living) -0.121 0. 544
2. (Basic vs. Non-Basic Employment) -0.521 0.134
3. (Relative Poverty) -0.405 -0.451
4. (Size) -0.211 0.224
5. (Family Formation) 0.334 -0.308
Multiple R 0.755 0.79%

2. Central Place

Factors
(Size) -0.401 0.312
(Provincial Importance) -0.505 -0.313
Multiple R 0.636 0.420

Multiple R, all
Predictor Variables 0.792 0.801
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structure factors I and II (Central Functions, and Specialist
Functions) is best explained not simply by one aspect of the socio-
economic structure of a metro area, but by the entire socio-

economic structure,

4, Test of the Hypothesis,

The test of the hypothesis presented in the Introduction
(Chapter One):

'That the differing retail structure of the

metropolitan areas and major urban areas

(over 30,000 population) of Canada, although

greatly affected by the size of population of

the centre and the position of this centre in

the central place hierarchy, is substantially

further affected by other socio-economic, demo-

graphic, and employment conditions in the metro
area,' :

lies in the comparison of sections I and II of Table 11 as noted
previously (the values involved are synthesized in Table 12 in a
more compact form).

Comparison of the results in Table 11 shows that in the
case of both retail structure Factors I and II, the socio-economic
factors give higher individual correlation coefficients than the
central place factors. In neither instance is absolute size of
centre (factor (a) and facﬁor 4 in Table 11) more important than
other factors. Those factors ﬁhich are indicative of the function
of a place rather than its size are more useful predictors of
retail structure.

The difference between the multiple R's for retail structure

factors I and II resulting from the regression of socio-economic
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factors and central place factors is not great (Table 12), 1In the
cése of retail structure factor I, the multiple R with socio-
economic factors (R = 0,755) is only slightly higher than the mul-
tiple R with central place factors (R = 0.636). In the case of
retaii structure factor II, the difference is greater: the multiple
R using socio-economic factors is (R = 0.794) whereas using the
central place factors it is (R = 0.420).

The statement contained in the hypothesis quoted above,
'that the differing stucture of metropoiitan areas ... in Canada
«++ is further affected by other socio~economic, demographic, and
employment conditions within that metropolitan area' is substan-
tiated by the above results. Gross indexes of size are shown to
be relatively unimportant in affecting the structure of retailing
in a metro area: this structure is affected more by patterns of
household and employment composition. When both central place
factors and socio-economic factors are used together as predictors
of retail structure, the multiple R's resulting are (R = 0.792)
for retail structure factor I, and (R = 0.801) for retail struc-
ture factor II. Since these values are very little higher than
the multiple R's using only socio-economic factors (0.755 and 0.794
respectively), the two sets of independent variables (socio-economic
factors and central placé factors) are dealing with similar amounts
of variance in the dependent variable (retail structure factors).
Little information is therefore added by using factors (a) and (b)
in conjunction with factors (1 - 5), |

An imbalance exists between the two data sets: in the case
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of the central place factors five original variables were used to
derive two factors, whereas in the case of the socio-economic factors
twenty-eight original variables were used to derive a total of five
factors. Although the variables traditionally included in central
place studies were included in this analysis, the inclusion of more
variables in the formation of the central place factors would pos-
sibly alter the levels of prediction found. In order to overcome
this imbalance to a certain extent, all the correlation values

presented in this Chapter are corrected correlation values,

5, Conclusion,

The hypothesis constructed in Ghapter One outlined the
specific relationships between metro area retail structure, socio-
economic structure, and central place structure to be tested by
this study, Later discussion (Chapter Three) of the regional
patterns of retail structure in the metro areas suggested intui-
tively that the differences found were more a reflection of the
socio-economic structure of these areas than of their central
place structure. The findings portrayed in this Chapter confirm
this intuitive reasoning by defining the exact levels of the
relationships in existence. On the basis of the evidence given,
the postulation of relationships forwarded in Chapter Three and
the relationships suggested by the hypothesis in Chapter One have

been shown to be correct.
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CHAPTER SEVEN

SUMMARY AND CONCLUSIONS

Conclusions based on this study ére of two kinds: specific
conclusions derived from the analysis of retail sales, socio-
economic, and central place data, and the test of the hypothesis,
and general conclusions regarding the study as a whole, Although
the concluding section of each of the preceding Chapters presents
a synopsis of the findings and conclusions presented in the Chapter,
the following discussion is an attempt to bring together and syn-
thesise these conclusions. The first three of the following sec-
tions refer to the three major questions based on 'the hypothesis

(p. 10), and the final section comments on the study as a whole.

1. Retail Structure (Chapter Three).

The retail structure of Canadian metro areas varies in a
regular and predictable way from the east coast to the west coast:
this is the major conclusion arrived at in Chapter Three. Begin-
ning in the Atlantic Provinces and moving through Quebec and
Ontario it is found that there are definite regional groupings of
metro areas according to their retail structure. The centres in
the Western Provinces are foundrto be more similar to those in the
Atlantic Provinces than they are to centres in Ontario and Quebec,
Thus the sprectrum of metro areas found in the analysis is a

circular one: east meets west,
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The following methods were used to arrive at this conclusion.,
A hundred and two Census categories of retail establishments were
reduced to twenty-five and the blank cells in the resulting matrix
of retail sales were predicted on a per capita basis., The completed
data matrix was subjected to a principle components analysis which
resulted in five retail structure factors. Only factor I (Central
Functions) and factor II (Specialist Functions) proved to be
decipherable.

Factor I (Central Functions) differentiates between metro
areas where men's and boy's wear, shoe stores, and combination
stores are dominant, and metro areas where department stores are
dominant, Factor II (Specialist Functions) outlines metro areas
where specialist functions such as jewellers and florists are more
important in the retail structure, and contrasts them with metro
areas where local stores (such as grocery stores) predominate.

Individually these two factors reflect differing common
elements in the retail structure of Canadian metro areas: department
store dominance (negative form of factor I) is more typical of the
metro areas of the Prairie and Western Provinces (Figure VI),
whereas factor II (Specialist Functions) shows a distinct regional
concentration in Southern Ontario (Figure VII).

Both factors together explain only 28.87% of the variance
of the original data, and as Chapter Three points out, this may
result from the fact that there are only a few basic patterns in

the retail sales statistics.
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When both factors are analysed in conjunction (Figure VIII),
it is found that there is a definite and regular cross-Canada
variation in metro area retail structure. Department store domi-
nance 1is prevalent in the western and eastern metro areas, whereas
a predominance of central functions and specialist functions is
typical of Ontario, Quebec and Western Ontario act as transition
zones between these regions, It is postulated in Chapter Three
that the regional variation in metro area retail structure reflects
differences in socio-economic structure of the metro areas and is
not clearly related to their size, This proposition is analysed
in depth in later Chapters.

A different set of retail categories would have led to a
different set of results from the prindiple components analysis.
Thus, if the Census differentiated between stores on the basis of
the method of marketing which they used, then more decipherable
factors may have resulted, and more specific conclusions than those
contained in Chapter Three could have been made.

The initial problems in analysing retail structure on a
macro scale are therefore the way in which the data are categorized,
and the basis on which this categorisation is made. The ideal
would be to have a set of retail categories tailored to this par-
ticular study, but the application of these categories on a cross-
Canada scale would be impossible, The Dominion Bureau of Statistics
returns are the only source of data reported on the national level,
but the form of the data reported in the Census constitutes one

of the major problems encountered.in this study. Fuller reporting
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based on marketing method categories, instead of a hierarchy of
stores defined by their type of merchandise, would have obviated

the processes needed to clarify the results of Chapter Three,

2, Socio-Economic Structure (Chapter Four).

As the previous section pointed out, blank cells in the
retail sales data matrix had to be projected in order to make the
data compatible., This problem, however, does not occur in the case
of socio-economic variables used in Chapter Four, The Census re-
turns are complete and varied enough to make possible the extrac-
tion of relevant variables. The choice of many of the twenty-eight
demographic, household, income, and employment variables used in
Chapter Four was on the basis of previous micro séudies in retailing
and metro area social structure. The five factors resulting from
the principle components analysis are more easily named and explained
than those found in Chapter Three. Factor 1 (Standard of Living),
factor 2 (Basic vs. Non-Basic Employmeﬁt), factor 3 (Relative
Poverty), factor 4 (Size), and factor 5 (Family Formation) together
explain 71,36% of the variance of the original data.

Although this analysis parallels those of Hodge, King, and
Ray discussed in Chapter One, the initial choice of variables is
different, and thus the resulting factors are also different,
Factors 1 (Standard of Living) and 3 (Relative Poverty) represent
respectively the absolute standard of living of the metro areas
and a poverty which is indicated by the life-style of the metro
areas, This latter factor is relative in the sense that it only

portrays an actual poverty of households if it is coupled with
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factor 1. Although the standard of living factor (1) is comparable
with those found-by King, the relative standard of living factor

(3) sheds a different light on the measurement of life-style:

rather than being based on the level of income (as is factor 1),
factor 3 is based more on the state of repair of the occupied houses
of the metro area and the predominant occupations of the wage-earners
in the area.

All factors except the Size factor (4) show distinct regional
patterns: factor 1 (Standard of Living) is more representative of
Southern Ontario, factor 2 (Basic vs. Non-Basic Employment) pre-
dominates in Northern Ontario, factor 3 (Relative Poverty) is con-
centrated in the Atlantic and Western Provinces, and factor 5
(Family Formation) predominates in Southern Ontario and Southern
Quebec, The size factor (factor 4) is comparable to the size factor
found in the analysis of central place variables (r = 0,907) and
thus all five socio-economic factors in combination reflect not
only the social structuring, similarities, and difference between

metro areas, but also their relative importance in terms of size.

3, Central Place Structure (Chapter Five).

The size variables chosen to represent central place structure
are those most frequently used in the analysis of systems of central
places, The index of market potential indicates the accessibility
of the centre to all other centres, the index of provincial sales
shows the importance of a metro area in the retail trade of its
Province, The remaining variables are measures of the absolute

size of a centre based on the total population, gross retail sales,
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and total household income, The result of a principle components
analysis applied to this data is a set of two factors: factor (a)
(Size) and factor (b) (Provincial Importance). The former factor
combines all the size factors, as would be expected, together with
the index of market potential., The latter factor, however, is more

a relative index of the importance of a centre and is seldom con-
sidered to be of importance in the analysis of central place systems.
In the case of Canada, however, there is obviously a great difference
between metro areas such as Calgary (Alta.) and Edmonton (Alta,)
which cater for wider areas of the Prairies, and centres such as
London (Ontario) and Hamilton (Ontario) which form part of the
closely-knit system of metro areas in Southern OnFario. Factor

(b) (Provincial Importance) therefore reflects the relative in-
fluence of a centre in its Province and its isolation from surrounding

market areas.

4, Test of the Hypothesis (Chapter Sixk).

The regression analysis used in Chapter Six tested the
differing abilities of the two central place factors and the five
socio-economic factors in predicting the retail structure of Cana-
dian metro areas as represented by the two retail structure factors.
This analysis showed that in all instances the socio-economic
factors resulted in higher correlation coefficients with the retail
structure factors than did those factors representative of central
place characteristics., A certain amount of correlation exists

between the central place and socio-economic factors. Thus in the
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case of retail structure factor 1 (Central Functions) both socio-
economic and central place factors are comparable in their pre-
dictive abilities and in their patterns of prediction.

In the case of the five socio-economic factors, the Standard
of Living (factor 1) and the Relative Poverty (factor 3) of an area
are the most effective single factors in predicting retail struc-
ture: in the case of central place factors, factor (b) (Provincial
Importance) is found to be more effective than factor (a) Size
in predicting the same retail structure patterns. Thus even in
the case of central place factors alone, size is secondary to the
regional influence of a metro area in terms of predicting metro
area retail structure,. .

On the basis of this analysis the hypothesis has been
substantiated both at the level of individual relationships between
aspects of socio-economic structure and retail structure, and at
the general level of the overall relationship between the two,

The socio-economic structure of metro areas (as defined in this
study) is thus more effective in predicting the aspects of retail
structure represented by the two retail structure factors (Central
Functions, and Specialist Functions) than is the central place
structure of a metro area, As was pointed out in Chapter Six,
however, a certain bias exists in the results because the socio-
economic factors were derived from a much larger number of original
variables (28) than were the central place factors (6). The use

of corrected correlation values in the analysis makes allowances
for this imbalance in the data used, and the conclusions are made

on these corrected figures.,
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5. General Conclusions.

The aim of the study as outlined in the Introduction (Chapter
One) was to attempt to bridge the gap between micro-level behavioural
studies and macro-level studies of city systems. The variables used
in the analysis of socio-economic structure (Chapter Four) were in-
cluded at least in part, on the basis of micro-level behavioural
studies. Apart from this aspect, the link between the micro- and
macro~-levels of retailing analysis has not been achieved by this
study, Assumptions about behaviour at the micro-level, such as
the individual metro area or shopping centre, cannot necessarily
be extended to the level of inter-metro area comparison, Although
the socio-economic factors found in Chapter Four are clear and
understandable, to link individual consumer behaviour, via such
factors, to the distribution of sales between a set of Census cate-
gories, would be to make a step not capable of sufficient justi-
fication.

A second problem in making such a jump between different
scales of analysis lies not so much in the application of micro-
level relationships at the macro-level, as in the eventual useful-
ness of such a large-scale study. The comment has been made in
Chapter One that the study of '"Canadian Urban Dimensions" by King
was rationalised on the grounds that it would provide empirical
findings for future theoretical developments, The same rationale
could be applied to this study of retailing structure, but it is
felt that such a rationale is not tenable: the findings of this

study have been applied to aspects of theory within the study itself.
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Although Hodge attempts to relate a similar kind of
structural study to regional economic development in Canada (as
noted in Chapter One), the findings of the present study would be
difficult to apply to cross-Canada regional development. The aim
of this study, however, was not to provide a case-study of the
application of a planning tool (although the particular statistical
methods could be used effectively in regional planning - especially
at the micro-level) but to tackle an aspect of central place theory
in the context of Canadian metro areas. Rather than leaving the
results of the analysis for future developments of theory, the test
of the hypothesis which was constructed suggests certain defi-
ciencies in the use of Central Place Theory and the variables used
as measures of centrality.

In the first instance, the size of a centre is found to
be of little importance in determining the retail structure of
Canadian metro areas as represented by the retail structure fac-
tors found in this study. More important is the relative impor-
tance of the centre in its Province, and this fact is being used
as the basis of present developments of central place theory.
Instead of gross indexes of size or of centrality being used as
surrogates of activity, some form of system based on the movement
of people, of goods, or of information within and between centres
is being incorporated into studies of central place systems as the
studies by Ray and Hodge show, In shorﬁ, central place theory is
incorporating a combination of indexes of observed behaviour on
which to base its hypotheses concerning the spacing of centres and

their.position within the national hierarchy.
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This study suggested and finally substantiated (see previous
section) the fact that retail structure in Canada is more a function
of the socio-economic structure of a centre than of its size or
place in the national hierarchy as traditionally conceived. This
study has failed to incorporate adequately a behavioural base into
the aspect of central place theory under discussion. It has, how-
ever, pointed out the fact that although central place theory is
a generalisation about, and an abstraction of a process in reality,
there are perhaps more accurate levels of generalisation possible
than the ones traditionally used in applications of the theory to

the real world,
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APPENDIX A

CATEGORIES OF RETAIL OUTLET USED IN THE ANALYSIS OF RETAIL STRUCTURE,

Consolidated

Variables

1.

10,

11,

12,

Confectioners
and bakers

Grocery, fruit,
veg,

Combination

Meat, fish,
other

Dept, stores

General stores

Variety stores

Auto dealers

2nd, hand cars
& accessories

Service stations

& repairs

Mens and boys
wear

Women's &
children's wear

Census Classification

* e e e s o ® o -

wWoOoNOTULBEWNEFE D>

= b
N = O
. Ll .

B‘

13.
14,
15.
16.
17.
18.

C.

19.
20,
21,
22
23.
24,
25,
26.
27.
28,
2%
30.

‘De

31,
32.
33.
34,
35.
36.
37.
38.
39.
40,

FOOD GROUP

Bakery products
Candy, nuts
Confectionery
Dairy produce

Eggs & poultry
Fruit & veg.
Grocery stores without fresh meat
Combination stores
Meat markets

Fish markets
Delicatessen stores
Other food

GENERAL MERCHANDISE

Department stores

Mail order offices of 13
Other stores operated by 13
General merchandise
General stores

Variety stores

AUTOMOTIVE GROUP

Auto dealers

Auto dealers with wholesale dept,
Auto dealers with farm implements
Used car dealers

Accessories, tyres, batteries
Second-hand parts and accessories
Service stations

Garages

Paint & body shops

Other specialty repair shops

Car wash

Other

APPAREL & ACCESSORIES

Mens & boys clothing
Mens & boys accessories
Mens & boys hat stores
Womens ready-to-wear
Lingerie & hosiery
Millinery

Furriers

Women's accessories
Children's & infants
Family clothing



13.

14,

15.

16.

17 .

18,

19,

20,

21.

22.

23,

Shoe stores

Bespoke clothing
& special goods

Hardware,
paint

Furniture

Household
appliances,
T.V., Radio

Second-hand &
Antiques

Druggists

Florists

Tobacco

Cameras, books,
news

Jewellery

D,

41,
42,
43,
44,
45,
46.
47,
48.

E‘

49,
50.
51.
52,
53.
54.
55.
56,
57.
58.
59.
60.
61.
62,
63,
64.
65.
66,
67.

F.

68.
69.
70.
71,
72.
73.
74,
75.
76.
77.
78.
79.
80.
81.
82,
83.
84,

107.

APPAREL & ACCESSORIES

Men's shoes

Women's shoes
Children's shoes
Family shoes

Custom tailors
Second-hand clothing
Piece goods
Miscellaneous apparel

HARDWARE & HOME FURNISHINGS

Hardware

Hardware & farm implements
Paint, glass, wallpaper
Furniture & undertakers
Furniture

Household appliances

T.V. Sales & Service
Furniture, T.V., Radio & Appliances
T.V., Radio, Pianos, & Music
T.V. & Radio Repairs

Household Appliance repairs
Electrical supplies repairs
China, Glassware, Kitchenware
Floor coverings, upholstery
Linen stores

Picture & Framing

Antiques

Second~hand furniture
Miscellaneous home furnishings

OTHER . RETAIL STORES

Drug stores without meals
Drug stores with meals
Medicine stores

Fuel dealers

Fuel oil dealers

Ice

Florists

Luggage & leather goods
Tobacco stores & stands
Newsdealers

Books & stationery
Artists' supplies

Cameras & photography
Music stores

Gifts, novelties, souvenirs
Jewellery stores
Jewellery repairs



F,

85.

86,

87.

24, Sports goods, 88,
boats, cycles 89,

90.

91,

92,

93.

94,

95,

96.

25, Miscellaneous 97.
stores 98.

99,

100.

101.

102,

108,

OTHER RETAIL STORES

Sporting goods

Bicycle shops

Bicycle repairs

Boats, outboards, accessories
Motorcycles

Pet shops

Monuments & Tombstones
Religious goods
Opticians

Health appliances
Government liquor stores
Brewers' retailers

Wine stores

Hobby shops

Toy shops

Record bars

Wool shops

Miscellaneous

Source: Dominion Bureau of Statistics, Census of Canada, 1961,
Vol, 6.1 'Retail Trade Locations: Provinces & Cities by

Kind of Business',

Table 2. 'Retail Trade by Kind of Business for Census

Metropolitan Areas,

Major Urban Areas, and other cities

of over 30,000 population, 1961',
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* APPENDIX E.
SIX SELECTED CENTRAL PLACE VARIABLES.
(MATRIX E).

¥

z 2 ; = :
8 » s 2 <]
2 8 g H 3
5 & g % 3
c & 8 =i a. =
7 g < 3 3 £
E = ¢ g 5 8
i i g s % <

"
CHRE S SR R B
& 8 & Z S £
~ L) < " ©
1. Belleville 60655 45323 361 70 3 148
2. Brantford 56741 63416 635 72 3 112
3. Calgary 279062 345913 3581 88 2 90
4. Chicoutimi-Jonquiere 105009 92338 902 37 4 112
5. Cornwall 43639 44821 407 64 3 103
6. Drummondville 39307 41423 291 68 3 134
7. Edmonton 337568 381037 4125 90 2 118
8. Ft. William/Port Arthur 93251 104225 1067 72 3 112
9. Granby 31463 27547 280 59 3 112
10. Guelph 41767 47076 494 70 3 113
11. Halifax 183946 197149 2189 78 4 136
12. Hamilton 395189 393428 4962 95 1 100
13. Kingston 63419 79253 767 77 2 125
14. Kitchener 154864 178473 1899 88 1 115
15. Lethbridge 35454 55786 361 60 3 164
16. London 181283 246109 2226 89 2 136
17. Moncton 55786 71514 569 62 3 175
18. Montreal 2109509 2028549 25323 102 1 123
19. Moose Jaw 33206 48024 341 63 3 182
20. Niagara Falls 54649 51967 653 69 2 95
21. Oshawa 80918 83525 1033 76 2 103
22. Ottawa 429750 380903 5887 96 1 89
23. Peterborough 49902 65642 587 73 3 132
24. Quebec 357568 345990 3453 96 1 146
25. Regina 112141 139335 1444 76 3 156
26. St. Catharines 95577 93702 1125 82 2 98
27. St. Jean 34576 33490 317 64 3 124
28. St. John 95563 97151 879 75 2 139
29. St. John's 90838 102459 754 65 4 180
30. Sarnia 61293 64452 788 74 3 67
31. Saskatoon 95526 109553 1064 75 3 225
32. Sault Ste. Marie 58460 66095 776 69 2 113
33. Shawinigan 63518 43678 536 65 4 88
34. Sherbrooke 70253 82945 594 75 3 151
35. Sudbury 110694 124983 1407 76 3 113
36. Sydney-Glace Bay 106114 94405 821 66 4 112
37. Timmins 40121 37174 393 60 4 93
38. Toronto 1824481 2114923 26149 101 1 116
39. Trois-Rivieres 83659 80448 736 79 3 96
40. Valleyfield 29849 27629 245 50 3 118
41. Vancouver 790165 790585 9362 97 2 103
42. Victoria 154152 147308 1676 86 2 98
43, Welland 36079 38639 396 64 3 107
44. Windsor 193365 175561 2162 93 2 91
45. Winnipeg 475989 498138 5766 92 3 125

*For data sources, see Appendix F.

*%* Adjusted Figures
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APPENDIX F

SOURCES OF APPENDIX B, APPENDIX D, AND APPENDIX E,

1, Appendix B. Retail Sales.

Figures for the sales in 102 categories of retail estab-
lishment are published in: Government of Canada, Dominion Bureau
of Statistics, Census of Population, 1961 (Ottawa, Ontario:
Queen's Printer, 1961), Vol. 6.1, Bulletin 6.1-1, Table 2. The
twenty-five categories used in the study are shown in Appendix
A, Blank cells in the data matrix were estimated according to
the process outlined in Chapter Three (p. 30). The last two
columns of Appendix B show the different total figures arrived
at: the last column presents the figures published by the Census,
and the penultimate column those derived by adding all the figures
(including derived and adjusted figures) in each row of the matrix,

2, Appendix D, Socio-Economic Variables.

a, Population variables (1-5). Government of Canada,
Dominion Bureau of Statistics, op. cit., Vol. 1.2, Bulletin
1,2-2, Tables 24 and 25.

b. Household variables (6-12)., 1Ibid., Vol. 2.2., Bulletin
2,2-5. Tables 57, 58, 59; Bulletins CT-1 through CT-~24.

¢, Income variables (13-17), 1Ibid., Vol. 3.3, Bulletin
303"’2, Tables 11, 12, 13.

d. Labour force variables (18-28). 1Ibid., Vol., 3.3,
Bulletin 3,3-9, Table 27,

3. Appendix E. Central Place Variables.

a, Population. Government of Canada, Dominion Bureau of
Statistics, op. cit., Vol. 12., Bulletin 1.2-2, Table 24,

b. Total sales. The derived figures in the penultimate
column of Appendix B. were used instead of the Census published
totals.

c. Income, Government of Canada, Dominion Bureau of
Statistics, op. cit., Vol, 3.3, Table 11,

d, Number of Retail Functions, 1Ibid., Vol, 6.1, Bulletin
6.1-1, Table 2,
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e. Index of Market Potential, D.M. Ray, ''The Spatial
Structure of Economic and Cultural Differences: A Factorial
Ecology of Canada,'" Papers and Proceedings of the Regional Science
Association, Vol, XXIII (1969), Figure 2 . Also, D.M, Ray,
Market Potential and Economic Shadow, Department of Geography
Research Paper No, 101 (Chicago, Illinois: University of Chicago,

1965),

f. 1Index of Provincial Sales. The method used to derive
this index is given in Chapter Five , p.77 .
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