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ABSTRACT

The major cities in Canada have been classified in
terms of their functional structure in order to develop an
overview of the Canadian urban milieu, A quantitative
method of classification based on census labour force
statistics has been used to identify the functional charac=-
ter of cities, Examination of the traditiomnal teéhniques
of city functional classification reveals that a good
quantitative classification scheme must recognize that all
cities are multifunctional, that changing city size affects
city functional structure, and that urban functions are
essentially dichotomous by nature, having distinct "cit&-
serving" and "city-forming" characteristics, Generélly the -
city-sefving activities aré ubiquitous, being found in
almost all centers and usually having relatively constant
levels of importance in the functional profiles of cities,
In contrast, the_city-forming functions appear sporadically
in cities and have a great range in the importance they
exhibit in city functional structures, This importance
ranges from complete dominatien to no representation at all
for some functions. Because city-forming activity reveals
the essential functional role of a city, only this aétivity

should be utilized when classifying cities in terms of
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function. The "minimum requirement™ technique as developed
by Ullman and Décey has been used to classify the cities
because it conforms most closely to theoretical considerations,
using only city-forming activity as the basis of classifica-
tion and allowing for the effect of changing city size on city
functional profiles., In addition it provides for a measure
of city fﬁnctional speéialization. The position of an
activity in a city's functional profile should be examined
on two distinct piénes: (1) its importance relative to that
of other functions in the city's functional structure, and
(2) its importance in the city;s functional profile relative
to its importance in the functional profiles of all other
cities, The activity that occupies the highest position in
a city's functional structure--determined by the proportion
of citf-forming employment in the different functions--is
termed the city's "dominant™ function. A function that
engages an atypically high ﬁroportion of a city'!s citye
forming employment in relation to the proportioﬂ usually
found in the function in.most cities is called a "distinctive"
function. By determining the dominant and distinétive> h
functions of cities and analyzing the distribution patterns
of functional relative importance and city functional speciali=-
zation, several observations can be made regarding the

character of the functional performance of cities,
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The findings of the classification exercise generally
coincide with observations based on qualitative daté and with
the results of other similar quantitative studies., Trade and
manufacturing are the key urban functions both in thé city=-
serving and city-forming profiles of cities. ‘The propensity
for functional specialization decreases with increasing city
size, City size, however, is not the only factor governing
city specialization. Elements such as the importance and
kind of manufacturing in the functional profile, and the
degree of M"isolation™ a city experiences are also important
factors affecting ciiy specialization.

The distribution patterns of relative importénce of
the key'urban activities are extremely uneven and indicate
that a fundamental difference in functional performance
exists between the cities of the densely_populated'

St. Lawrence Lowlands and southern Ontario--the "heartlandfw=
and the cities of the remaining parts_of Canada-;the «
"periphery", Heartland cities are generally more specialized
énd emphasize manufacturing to a gréater degree than do the
peripheral cities. The latter, except for a very few
resource-oriented manufacturing centers, are quite diversified
and are inclined to have an important involvement with

functions associated with distance such as wholesale trade

and transportation,
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The Canadian heartland and periphery are geographic
realities, They differ in historical, economic, and to
some degree, in cultural development., That their cities
reflect these differences seems like a reasonable and to-

be-expected conclusion.
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CHAPTER 1
CLASSIFICATION OF CITIES: A CRITICAL REVIEW

Cities serve manifold functions in the economy and
culture of a people., All cities have some functions
in common; all cities have some functions that are
peculiar to their site and situation, to the people
whom they serve; and all cities have some functions
peculiar to their development and history; hence
cities may be classified more effectively on the
basis of their functions as criteiia than perhaps
according to any other attribute,

I. THE PROBLEM

Statement of the problem, It was the purpose of"
this study to examine certain.aspeets of city fuﬁctionel
character as manifested in Canadian urban centers. The
objectives of the study were (1) to investigate the tech=-
niques available for city functional classification and
to develop a taxonomy suitable for classifying Canadian
cities; (2) to classify cities by their distinctive and
dominant functions and degree of specialization; and
(3) to describe and analyze: (a) the distribution
patterns of the relative importance of functions among -
cities, and (b) the distribution patterns of city types

and city specialization.

l"Urbam Functions," Economic Geography, XXI
(April, l9h5), 786




Importance of the study. Study of the functional

character of urban centers in Canada has been for the most
part limited to evaluation of the functions of individual
cities or, at most; to study of special groups of cities.2
To the writer's knowledge no published studies exist which
attempt to exémine the functional character of Canadian
cities by taking into consideration all principal cities
and objectively relating the functional structure of each
to that of the others. By dealing with all major Canadian
centers in one study it was anticipated that an overview

of the functional activity of the cities would emerge,

Such an overview, it was hoped, would be a contribution

to the knowledge of Canadian urban geography.

The study was macro in scale, consequently certain
limitations were inherent in the work., The scope of the
study prevented a detailed analysis of each city and
individual urban activities, Consequently, the explanatory
comments on the‘several distribution patterns of functional
importance contain no "new" information; they are restate-

ments of well known locational principles viewed in a

2Three examples of such studies are: Louis Trotier,
"Some Functional Characteristics of the Main Service Centers
of the Province of Quebec," Cahiers de Geographie de Quebec,
No. 6 (April-September, 19597, 243=-259; J. opelt, The Urban
Development in South Central Ontario (Assen, The Netherlands:
Van Gorcum & Company, 1955); Ira M, Robinson, New Industrial

Towns on Canada's Resource Frontier (Chicago: University o
Chicago, Department of Geography, 1962).
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Canadian context. The contribution of the study lies, it is
thought, in the way the data have been developed to obtain

the overview of urban centers and their functions.
II. DEFINITIONS OF TERMS USED

City functional structure. The functional structure

of a city was interpreted in this study as being the
summation of all the socio-economic activity of a city.
The units in the summation are the proportions of the city's
labour force employed in all its different activities. In‘
essence, "functional structure" has been equated with |
4“employmeﬁt structure”" as it wés thought that the activities
in which a city's peoble earn their living are the best
indicators of city functions. The terms M"city activity"
and "city function" were taken ﬁo be synohomous in this.
studf.'

‘Two kinds of functions were recognized when
characterizing the functional structure of cities:

distinctive functions and dominant functions. The

distinctive functions in a city are definéd as those
activities whose proportions of the city labour force
are extremely high in relation to their average propor-
tions in all cities studied. ' They are very important in

the functional structure or profile of the city relative
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to their importance in other cities. The dominant function
in a city is defined as the activity engaging the largest
proportion of the city labour force. It is the most impor-
tant function in the city's functional structure or profile,

relative to the other functions in the citye.

Canadian Regions: heartland and periphery. For the

purpose of this study Canada was broken down inté twb
regions; the "heartland™ and the "periphery", Tﬁe denéely
populated areés of the St. Lawrence Lowlandé, the Eastérn
ToWnships and_squthern Ontario constitute the heartland
and the remaining settled parts of Canada make up the |
periphery. The periphery has been divided into three
components: the western periphery containing thé four
western provinces and northwestern Ontario;‘the "northern"
periphery consisting of northern Ontario and QueBec; and —
the eastern periphery composed of the lower St.-Lawrenée
area of Quebec and the Atlantic provinces. Areas not |
containing cities of ten thohsand population and over

were not considered; thus, the Northwest Territories and
the most northerly areas of Quebec, Ontario, and the
western provinces are ignored in this "regional systemﬁ.
Of the eighty Canadian cities studied, forty-five are in
the heartland, fifteen in the western periphery, eight

in the northern periphery, and twelve in the eastern
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periphery. Figure 1 on page 56 indicates the regional

locaticon of the cities,
ITI. ORGANIZATION OF THE REMAINDER OF THE THESIS

The study was essentially an exercise in the

classification of cities by functional specialization.
This involved a problem in comparative analysis since
cities of greatly different size and situation had to be
dealt with on the same plane in the analysis, An iﬁpoftant
partrof the study involved the development of classification
téchniques which make allowance for city size differences
and the associated bias introduced in city functional
structure. The techniques applied in the study were
developed in similar studies carried out elsewhere,
mainly in the United States. As in most works of this
kind, census labour force statistics were used as the

basic source material in the classification scheme,

Chapter I. The remainder of Chapter I is divided
into two parts,' The first part is a review 6f the litera-
ture on the functional classification of cities;‘the second
is an outline of the methods and materials that were used
in the study. In the literature review the various concepts,
techniques and materials utilized in previous studies are

examined. The problems encountered, both conceptual and



technical, are noted and a critique of the different
approaches is offered. 1In the outline of methods and
materials the approacheslthat were taken in this study to
the problems of functional classification are briefly
described. The detailed description of techniques is left

to those chapters where they apply.

Chapter II. Because cities are multifuncﬁionaljit

was considered nécessary to examine city functions in a
systematic fashion as well as in terms of dominant
activities so that no aspect of city functional strﬁctﬁre
remained hidden. Chapter II is devoted to a systematic
discussion of the place of'ﬁrban functions in Canadian
cities. A measure of relative importance of urban
activities in the functional structure of cities wés
developed in order that the objective of the chapter be
met., In the first part of the chapter the measure of
relatiie importance is outlined, and in the second part,
the characteristics of urban functions and city
functional structure are discussed. In the remaining
section of the chapter the position of the functions in
cities, as indicated by their relative importance, is

discussed,



Chapter III, In Chapter III the distribution of

city typéé in Céﬁéda is describedhénd analyzed. To determine
the patterns of city types’and specialization, ciﬁies were
classified by dominant function and degree of specialization,
This discussion is the complement of that presented in
Chapter II. Both views are required to provide a balanced
view of urban functions and the functional structure of
cities., The problem encountered here was the development

of techniques suitable for identifying dominant functions
and measuring the degree of city specialization, The
techniques utilized in measuring the relative impoftance

of functions were further developed to meet this problem,

Chapter IV, Chapter IV contains a summary of the

findings of the'preceding chépters and a concluding
statement giving an assessment of the approaches and

techniques of functional classification of cities.

L

IV. REVIEW OF THE LITERATURE ON FUNCTIONAL
' CLASSIFICATION OF CITIES -

Qualitative Studies

The_first studies to examine'urban functions

and to classify cities by function were made late

in the nineteenth and early in the twentieth
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centuries,> These first attempts at functional classifi-
cation were based on qualitative analysis. Statistical
data necessary for quantitative study were not available,
their appearande having to await the development of modern
enumeration devices. These first studies, while unable to

classify cities with any real objectivity, were importént
however, because they provided a great deal of preliminary
information on urban functions and city functional structure.
Classi¢ among these works is the study of M. Aurousseau on
urban and rural characteristics.’ 1In this report,
Aurousseau presented theory on city'existence and location
that is still valid. He identified functioﬁ as being the
essential element of urban character and was able to
relate the performance of urban functions to location.
eeesdlt is at once evident that function is the driving
force in the life of towns.... A town comes into
being either at a point having those characteristics
of nodality which enable it to discharge that partic-

ular function to the best advantagg or at a point
artifically endowed with nodality.

3Many of these early studies are cited in: C,.D.
Harris, "A Functional Classification of Cities in the.
United States,™ Geographical Review, XXXIII (January, 1943),

86-99; P,E. James and C.F. Jones (eds.), American Geography:
Inventory & Prospect (Syracuse: Syracuse,University.P%ess,
195L7, PP@,IE3-EE;,G.:Alexandersson, The Industrial
Structure of American Cities (Lincoln, Neb.: University of
Nebraska Press, 1956), pp. <0-21,

by, Aurousseau, "The Distribution of Population: A
Constructive Problem,™ Geographical Review, XI (October,
1_921)) 563‘929 : - .

5Tbid., 569.
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He went further tp identify six functions that urban
centers perform and presented comments on the structure and
location of cities of specific functional type. Recognition
was also given to the fact that urban centers, although
essentially multifunctional, usually have one dominant

function,.

Within the national boundary are numerous urban groups
which exist for the exercise of the following six
functions: administration, defense, culture, production,
communication, recreation...., as all towns are placed
in nodal situations, many are conveniently situated

for the discharge of more than one function. There

is generally one phasg of activity, however, which
overshadows the rest,

Aurousseau's comments on the character of urban
activities are especially significant. Later théoriés'on
urban character were anticipated when he spoke of "prlmary"
and "secondary" occupatlons existing in cities; the former
concerned with the basic function of the city, the later
concerned with the maintenance of the labour force engaged
in the primary occupations., |

These early investigators, by identifying the major
urban functions and noting, in preliminary fashion, the
relationship between functional performance and location

laid the groundwork in the development of theory necessary

for the rational classification of cities, Their contri-

61bid.
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butions were further refined in a later study by Harris and
Ullman.? These authors recognized, as had earlief writers,
that the existence of cities depends on the service they
perform for their hinterlands. They noted the close
association existing between functions and locational
factors and were able to present a classification of cities
based on the locational characteristics of functions.

This classification, containing three categories, represents
a keen insight into the role of cities and implicated all
the primary or basic functions cities perform. The
categories were:

1. Cities as central places perfdrming comprehensive
services for a surrounding area....

2. Transport cities performing break-in-bulk and
allied services along transport routes, supported
by areas which may be remote in distance, but
close in connection because of the city!'s
strategic location on transport channels....

3. Specialized-function cities performing one service
such as mining, manufacturing, or recreation for
large areas, including the ggneral tributary areas
of hosts of other cities....

' The multifunctional character of cities was also
acknowledged by the authors in the statement that, "most

cities represent a combination of the three factors

7c.D. Harris and E.L. Ullman, "The Nature of Cities,™
Annals of the American Academy of Political and Social -
Science, CCXLIL (November, l9h55 7-17.

3Ib1d., 7=9,
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[central place services, transport services, special-
function services], the importance of each varying from
city to city.n? |

Furthef clarification of the origin, character, and
locational aspects of urban functions important to city
classification has resulted from work in fields allied to
geography., The economist, R.,U. Ratcliff, in a succinct
explanation of the economics of urbanization, identified
the fundamental forces of urbanization, described the
primary and secondary functions, and related them to
locational factors.10 He states that, "the explanation
of the urban ofganization of society wiil be found in
the socioeconomic activities that require the concen-
trat;on of people, buildings, and machines within relatively
small areas".ll Although recognizing social forces as being
the first ufbanizing factors--survival, as well as religious
and administrative activities demanded places of defense
and assembly--he states that in the modern industrial state,

economic forces are the principal urbanizing factors. "The

91bid. |
10g,y. Ratcliff, Urban Land Economics (New York:
McGraw-Hill Book Company, 1949), pp. 19-59. ,

1l1big,, p. 20.
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activities of man that are fundamental as agglomerative
forces in the formation of cities are.....extraction,
manufacturing, and trade",1? Ratcliff observes, as did
Aurousseau, that other functions occur in citiesj those
secondary activities that service the primary functioné.
These are identified as: financial, business, personal
and professional services. The social functions:
administrativé, religious, cultural, and recreational
~activities, that led to the development of the first
urban centers are, for the most part, also secondary
functions having been relegated to this position by the
emergence of the industrial state. Only in isolated
cases do they continue to play their former roles of
primary city functions.,

The distinction made in the early studiesrbetween
primary and secondary functions was given formal recog-
nition in the economic base theory, formulated in the
late 1920's and refined in the 1930's and 1940's, The
main poinﬁs of this theory have beeﬁ outlined éonciéely
by Pfouts:

This theory may be characterized briefly by saying
that it divides urban economic activity into two

categories: exporting industry that brings money
into the community from the outside world and

129pid., p. 29,



non-exporting industries whose goods and services
are sold within the community. The exporting
industries are referred to as basic industries and
the non-eXpo§ting industries are called service
industries.l It is also contended in discussions
of the theory that the exporting or basic industries
provide the source of Erban growth; they are "city
building" industries.l .

J.W. Alexander has outlined three geographic
qualities of the theory which have relevance to the
classification of cities,l® He states that the ﬁheory:
(1) reaffirms the relationship between city and hinter-
land by providing a view of economic ties which bih& a
city to other areas; (2) permits the most satisfactory
classification of cities in terms of regional function:

Cities are more accurately distinguished by their
basic economy than by their total economy because
the basics express a city's service to its region.
For such purpose, the nonbasics 'cloud the picture!
and therefore should be subtracted from the total .
economy as one endeavors to distinguish industrial

cities from cgmmercial cities from government
cities, etc.d :

13sometimes called ™nonbasic industries",

l1"R.W. Pfouts (ed.), The Techniques of Urban Eco=-
nomic Analysis.(West Trenton, New Jersey: Chandler-Davis
Publishing Company, 1960), p. 1. For additional comment
on the economic base theory see: W. Isard et al., Methods

of Regional Analysis: An Introduction. to Regional Science
(Cambridge, Mass.: The M.l.T. Press, 1960), pp.‘189-205.
| l5J.W. Alexander, "The.Basic—Nonbasic Concept of
Urban Economic Functions," Economic Geography, XXX

(July, 1954), 246-61,

161bid., 251-252,
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Thirdly, the "basic-nonbasic ratio"--the ratio between total
labour force in basic activity and4total labour force in
nonbasic'activity—-may be of significance in distinguishing
types of citieé since different types of cities appear to
have different ratios.,

Several intensive studies of individual cities were
conducted in the 1940's using the concepts of the economic
base theory.l7 Althoﬁgh these studies revealed much about
the economic pfofiles of individual cities, certain tech-
nical and conceptual problems emerged with the application
of the theory. It was found difficult to determine what
was basic and what was nonbasic activity, and then more
difficult to develop measures for separating basic from
nonbasic activity. These problems precluded the use of
the "basic-nonbasic ratio™ as a criterion in differentiating
city»types in studies inveolving the comparative analysis of
many cities, More significant in placing limitations on
the usefulness of the theory has been the criticism
levelled at certain conceptual aspects of the theory,
especially that directed at the proposition that the basic
activity of a city may be used as a criterion in predicting

cityvgrowth.l8 Regardless of the shortcomings of the

171bid., 255-259,

18For critiques of the economic base theory see:
Pfouts, op.cit., ppe. 213=341,
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theory however, some of its concepts have been useful in
the identification of distinctive and dominant fﬁnctioﬁs in
cities, Many analysts 1nterested in classifying cities
have based at least some parts of their c13351f1cat10n
scheme on concepts of the economic base theory, The
influence of the theory is evident in such stateménts és
", ..'the city serving structure!' was subtracted from the
total structure before the clas31f1catlon was made",19 and
"the problem of fgpct;onal classification is best under-'
taken by considering functional specialization in terms of

the kinds of export activity of a community which creates

an inflow of money to the community."20
The division of city functioné into basic and
serviée categories has resulted in some interesting
observations regarding the place of the two components in
the functional profile of cities, Alexandersson. has
noted that the distribution patterns of urban activities
among cities can be grouped into two broad types: sporadic

and ubiquitous_distributions.21 He termed those activities

20

teristics of Urban and Rural Communities: 155@ (New York:
John Wiley & Somns, 1950), p. <210, cited by E.D.. Duncan et

al,, Metropolis and Region (Baltlmore' The Johns . Hopklns
Press, 1960), p. 3k _

1911exandersson, Ops cit., p. 22.
0.D. Duncan and A.J. Reiss, Jr., Social Charac-

21Alexandersson, op. cit., pp. 13-14,
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which are not represented in many cities, but assume very

important or dominant roles in some cities as being

sporadic activities., Activities that are found in all

cities were considered ubiquitous activities; only

infrequently do these functions_occupy distinctive or
dominant positions in city functional structuféo-

Generéliy the sporadic activities can be éonsidéred
as being basic:functions. The very character of théir
distributions éuggest they are exporting activities since
when they do occur it is usually in great magnitﬁde and
they tend to dominate the functional profile of a city,
Mining is an example of a sporadic activity; its importance
is non-existent or insignificant in most cities, but in
a few it occupies the position of extreme importance,
being the sole basic activity of the city. |

The characterizing of the ubiquitous functions as
being either basic or service is somewhat more cbmplex.
Barring special circumstances however, most ubiquitous
activities can be considered service functions..KOnly |
when certain characteristics of the sporadic-type
distributions "invade" the normal ubiquitous patfern is
this not valid; For éxample, all cities have an education
function, In most cities this is a service function

(city-servihg), hence, the relative importance of the
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function among cities remains relatively constant, Highly
specialized college towns, however, do not fit the péttern.
They have atjpically high values for the education function,
In this case an activity, normally found to be service or
éity-serving ih character, has aSsumed the role of a basic
or city-forming function. This characteristic of the
sporadic activities found occasionally in the diétributien
patterns of primarily ubiquitous functions allows the
isolatioﬁ of those instances where activities normélly |
considered secondary functions have assumed the role of
primary activities,

These observations on the relationship between basic
and service functions, and sporadic and ubiquitous distri-
butions have provided an important aid in the identification
of distinctive and dominant functions in cities as well as
in supplying insight into the role of individual activities
in many cities,

To summarize, the contributions of the quélitative
studies, significant to city functional classification,
are noted in the form of observations on cities and city
functions which the studies have made possible, These
observations have provided the foundation on which city
classification, utilizing statistical data, has been built.

(1) function is the essential element of urban character.



(2)
(3)

(&)

(5)

(6)
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urban functions are those activities that require

the concentration of people, goods, and services

in small areas for their performance,

cities are essentially hultifunctional, but usually
they have one and sometimes several dominant
functions.,

city function and location are closely related
because the existence of a city depends on the
functions it performs for:

(a) its immediate hinterland (central place

" functions), _

(b) the nation (transport and special=function
 services).

trade, manufécturing, and extraction are the most
important urban activities in an industrialized
state,

urban activities can be divided into two components:
basic and service, Basic activities are the
Texporting™, "city~forming" or "primary"™ activities
6f the cit&. -Service actiﬁitieé are thé "non-
exporting™, M"city-serving™ or "secondary""

activities which maintain the basic functions,

- Cities are best classified by their basic

activities, since they are the raison d'etre of
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the city and illustrate most clearly the functional
relationship between the city and its hinterland,
and the state,

(7) The distribution patterns of urban activities among
| cities usually approximate one of two patterns:
sporadic or ubiquitous, Basic activities are
usually characterized by sporadic patterns,
whereas service activities usually have ubiquitous
distributions, The fact that service activities
are ubiquitous confirms the concept that cities are
multifunctional, all having a standard repertoire
of service functions, The sporadic distribution
patterns of the basic activities illustrate the
variability among cities in their functional roles
within the state. The specific functional role a
city fulfills is determined by its site and
situation, and the economy of the state.
It now remains to be seen how these observations
have beén utilized in the classification of cities by

quantitative means,

Quantitative Studies

The findings of the early qualitative studies
established the fact that function is the key to an

understanding of city existence and location. Once
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detailed statistical data on cities were available it was
possible to attempt the identification of distinctive
functions in a large number of cities through quantitative
study.  The object was to identify distinctive and dominant
functions, distinguish city types, and to relate the
locational characteristics associated with specific
functions tb the actual locations of cities.

The first functional classifications cf cities based
on quantitative data appeared in 1943, C.D. Harris<?
classified all American cities of 10,000 popuiation and over
into eight city-type classes, and W, William~-0lsson?3
published a classification of urban centers in northern
Sweden in which towns were grouped into three categories,
These two studies established the general format which
most of the later works of similar type were to follow,

The majority of the studies to classify cities by
function in the Harris-William-Olsson tradition appeared

in the late 1940's and 1950's. They covered urban centers

22¢,D, Harris, "A Functional Classification of
Cities in the United States,"™ Geographical Review, XXXIII
(January, 1943), 86-99, . .

~ 23ytredning angaende Norrlands niringsliv," Statens
offentliga utredningar (1943:39), cited by G. Alexandersson,
The Industrial otructure of American Cities (Linc¢oln, Neb.:
University of Nebraska Press, 1950), P. <1. See also: .
W, William-Olsson, Ekonomisk-geografisk karta over Sverige
(Economic geographical map of Sweden), Stockholm, 1940,
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~in the European countries, New Zealand and Japan as well as
those in the Uuited States and in a part of Canada.zh
These studies, with some notable exceptions, follow con-~
ceptual approaches to the problem siuilar to those used
by Harrls and Willlam-OISson but they differ in technical
detail from the first studles ‘and from each other. A
multltude of city types have been recognized and'numerbus
ways of identifyiug,distinctive functions have been
established.

The one factor which identifies these studies as

members of a distinct group of studies is their common

2hp)exandersson cites the functional classification
studies carried out up to 1955, G. Alexandersson, The
Industrial Structure of American Cities (Lincoln, Neb.:
University of Nebraska Press, 1956), P. 2l. Similar
studies published on city functional classification since
- the appearance of Alexandersson's work 1nclude L.

Pa-ers and Proceedin;s of the Re ional Sclence A33001at10n,
; ; L. Kosinski, "Problem of the Functional
Structure of Pollsh Towns, " Przeglad Geograficzny (Polish
Geographical Review), XXXI (Supplement, y 35=67,
(in English); J.W. Webb, "Basic Concepts in the Analy31s
of Small Urban Centers of Minnesota,™ Annals of the o
Assoclation of Amerlcan Geographers, XLIX (March, 1959),

; L. Trotier, "sSome Functional Characteristics of .
the Main Service Centers of the Province of Quebec,"
Cahlers de Geo'ra hie de Quebec, No. 6 (Aprll-September
+L. Ullman and M.F. Dacey, "The Minimum

Requlrements Approach to the Urban Economic Base," Pasers

and Proceedln s of the Reglonal Science A33001at10n, 1
1 . -194; Y. Watanabe, "An Analysis of the Function
of Urban Settlements Based on Statistical Data - A Func-
tional Differentiation Vertical and Lateral," The Science
Reports of the Tokoku Un1vers;~y (Geographys No. 10 ,

(September, 1961), 03=94,
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use of census data as the source material for classification,
They are quite distinct from studies which utilize other
data in addition to census material for classifiéation
purposes.?5 Usually the methods of analysis are more complex
in these latter studies, hence, fewer cities are normally
dealt wifh in them., This study is modelled after the
former type where only one source of data is used, but
where many cities are involved in the study.

The basic problems encountered when formulating city
classifications based on statisticai data include: (1) the
choice of quantitative source material, (2) the selection
of methods to identify distinctive and déminant functions
in cities, and:(3) the establishment of city=type classes,
The classification schemes that have been developed using
single sources - for data, are discussed below in terms of

these three problems.

Quantitative source material, The statistical data

selected as source material for a quantitative study in

city functional classification must meet two requirements,

25Examples of such studies are: 0.,D. Duncan et al.,
Metro OllS and Region (Baltlmore.; Johns Hopkins. Press,

; M. Palomaki, e Functional Centers and Areas of
South Bothnla Finland (University of Helsinki, Publi-
cations of the Department of Geography, No. 35._ Vammala,
Finland: Vammalan Kirjapaino Oy, 196 35
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They must be available in a standard form for a lafge
number of citiés,'and they must be presented in a form
that allows them to be grouped into classes which can be
equated with specific urban functions, Comprehensive
statistiés covering all major cities in a state are found
only in the national censuses, consequently most functional
classificationé of cities have been based on census data.

A question arises as to what type of census material
should be used in measuring the importance of a function
in a city relative to the other functions., Several
possible bases are available, among them, figures on
employmeﬁt and value added., Discussion usually surrounds
the choice of the most appropriate data for measures and
often no agreement is reached among individuals on which
are the best. This problem of seleéting bases for
measurement has been somewhat ameliorated by results of
a study carried out by J.W. Alexander and J.B, Lindberg.26
These results suggest thét there is no significant difference
among most measures available in the census, including data
on employment and value added, for rating functional

activity. Employment figures have been used almost

exclusively in city functional studies. This has occurred

26J.W. Alekander and J.B., Lindberg, "Measurements
of Manufacturing: Coefficients of Correlation,™ Journal
of Regicnal Science, III (Summer, 1961), 71-81,. -
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primarily because data on value added are not as compre-
hensive and detailed as those on labour force; and labour
force statistics are more easily related to population
figures;

. Two seté of labour force statistics are available
in the censuses of most industrialized countries. One set,
collected at place of residence and giving the number of
workers classified by industry and occupation, usually
appears in volumes of the Census of Population. The other
set is collected from manufacturing and commercial
establishments and gives the number of workers by place of
work claésified by industrial groupings. The latter
statistics normally appear in censuses of manufacturing
and commerce which are often carried out annually,

Most quantitative studies of city functions have
utilized labour force statistiecs for place of residence
classified by industry. Although an element of error is
introduced by using figures collected by place of residence
rather than place of employment, these figures are compre-

hensive, covering all a city's labour force.?? sStatistics

27By using statistics collected by place of residence
two assumptions are made: (1) most workers are employed in
the city where they live, and (2) the character of the labour
force commuting to jobs within the city from surrounding areas
is similar to that of the labour force residing in the city.
The errors introduced when using these statistics have been
shown to be insignificant for the most part, See: J.F. Hart,
Functions and Occupational Structures of Cities of the
American South," Annals of the Association of American
Geographers, XLV (September, 195%), 271.
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given in censuses of manufacturing and commerce hgrmaliy
cover only the labour force in industry and trade; usually
omitted are data on government and some professibnal
groups., Statistics classified by industrial groups,
rather than by:occupation, are preferred in city functional
study because census industrial categories are more reédily
equated with specific functions, For example, it is
possible to obtain directly from the census tables on
labour force classified by industry, the number-of workers
in manufacturing, wholesale trade, transportation and
other fuﬁctions. Census data grouped by occupation do not
allow this ready conversion of census categories into city
functional categories.

Included for summary purposes are Tables I and II
illustréting, fespectively, the kinds of source materials
utilized:in city functional studies, and a conversion
of census industrial categories into city functional

categories.

MeéhpdS’éf identifying functional importance. The

methods dé%éi&péd to identify distinctive and domiﬁant‘
functions in city classification studieé can be grouped
into three broad categories: (l)_those based on empirical
observations, (2) those baséd on”statistical measures such

as means, and (3) those based on "minimum requirements,™



26

TABLE I

EXAMPLES OF SOURCE MATERIALS UTILIZED IN QUANTITATIVE
STUDIES OF CITY FUNCTIONAL STRUCTURE . ..

Author of Publication
Year

Study

Harris®

1943

United States Bureau of the Census,
Fifteenth Census of the United
States: 1930, Population,
Vol. 1V, "OccupationsW (Wash-
ington: Government Printing
Office, 1933). -

United States Bureau of the Census,
Census of Business: 1935.
Retail Distribution, vol. II,
Wounty .and City Summaries™.
(Washington: Government Prin-
ting Office, 1936); Wholesale
Distribution, Vol. III,
WCities and Counties™ (Washing-
ton: Government Printing
Office, 1937).

United States Bureau of the Census,
Biennial Census of Manufac-

~turers: 1935 (mimeographed
press release for each staté.

Note: Because occupation figures
were not classified by
industry in the 1930 U.S.
Census of Population, (for
example, employment in trade
was not broken down into
wholesale and retail trade),

Harris used employment figures,

classified by industrial
groups, from the Census of
Business and Manufacturers as
his main basis of classifica-
tion,

4C.D. Harris, ™A Functional Classification of Cities in -
," Geographical Review, XXXIII (January, 1943),

the United States
86-99.
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TABLE I (continued)

Author of Publication
Study Year _ Source Material

Powna].lb 1953 New Zealand Department of Labour and
Employment, Location and Decen-
trallzatlon of Industry--.
District Office .Returns, April,
%22_. (Wellington, New .Zealand:

epartment of Labour and
Employment ).

Note: Twice yearly (April and
October) the New Zealand
Department of Labour and
Employment collects statistics
stating the number of workers
gainfully employed in 69
different industrial codes,
Pownall has used the April
1950 statistics as the basic
material for his classifie
cation scheme, -

Trotier® 1959 Dominion Bureau of Statistics,
Ninth Census of Canada: 1951.
bour Force, Vol. IV. (Queen's
Printer, 1953). o .

Note: The Census of ‘Canada gives
labour force statistics
classified by industry and
occupation for urban centres
of 10,000 and over. Similar
data on centers 1,000-10,000
population are avallable on
request, Trotier based his
classification on these labour
force statistics classified

....... by industry.

bL L. Pownall "The Functions of New Zealand Towns,™

Annals of the Assoc1atlon of Amerlcan Geographers XLIII
December, 1953), 332-350, :
‘ 1. Trotier, "Some Functional Characterlstlcs of the

Main Service Centers of the Province of Quebec," Cahiers de
Geographie de Quebec, No. 6 (April-September, 1959), 243,
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TABLE I (continued)

Author of Publication '
Study Year - Source Material

Hartd 1955 ) United States Bureau of the Census,
Nelson® g 1955 ) Seventeenth Census of the United
Alexandersson 1956 ) States: 1950, Population,
Mbrrﬁssetg 1958 ) ol. 11 "Characteristics of the
Webb i 1959 ) Population™ (Washington: Govern-
Ullman & Dacey™ 1960 ) ment Printing Office, 1952),

Note: The 1950 U.S. Census of Popu-
lation gives labour force
figures classified by industry
as well as occupation. This
has allowed classification
schemes to be constructed on
this one source. No supple-
mental data are required as
was the case when Harris
developed his functional
classification,

dJ,F. Hart, "Functions and Occupational Structures of
Cities of the Amerlcan South,™ Annals of the Assoc1ation of
American Geographers, XLV (Septem er, 1955), -2 .

®H,J., Nelson, "A Service Classification of American
Cities," Economic Geography, XXXI (July, 1955), 189-210.

fG. Alexandersson, The Industrial Structure of
American Cities (Lincoln, Neb.: University of Nebraska
Press, 1950)., v

81, Morrissett, "The Economic Structure of American
Cities,™ Papers and Proceedlngs of the Regional Sclence
Association, IV (1958), 239-256. .

hy.w. Webb "Basic Concepts in the Analysis of Small
Urban Centers of Mlnnesota " Annals of the Association of
American Geographers, XLIX (March, 1959), 55=72.

iE.L. Ullman and M.F. Dacey, "The Minimum Require-
ments Approach to the Urban Economic .Base," Papers and

Proceedings of the Regional Science Association, VI (1960),
175-19%. '
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TABLE II

EXAMPLE® OF CONVERSION OF CENSUS INDUSTRIAL CATEGORIES
INTO CITY FUNCTIONAL CATEGORIES

Census Categories by
Industry Groups

Functional Categories

Agriculture, Forestry, and
fisheries

Mining

Construction

Manufacturing

Railroads & railway express
service

Trucking service & warehousing

Other transportation
Telecommunications
Utilities & sanitary service
Wholesale trade

Food & dairy produce stores,

& milk retail
Eating & drinking places
Other retail trade
Finance, insurance & real
estate!
Business services)
Repair services
Private households
Hotels & lodging places )
Other personal service )
Entertainment & recreation )

Medical & other health services

Educational services,
government

Educational services, private

Other profe331ona1 & related
services

Public administration

Industry not reported .

W et Neast? N s

e

Omitted

Mining
Onitted
Manufacturing

Transportation and
communication

Omitted
Wholesale trade

Retail trade

Finance, insurance & real
. estate

Omitted
Omitted

Personal service

Professional services

Public administration

Omitted

aExample is taken from H.J. Nelson, ™A Service Cléssi-

fication of American Cities,"

1955), 190.
of Population,

Economic Geograph
from the 195%

Census categories are

XXXI (July,
U.S..Census
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Representative of methods in category one is the one
devised by C.D. Harris.?® Harris' method calls for the
examination of.the labour force sﬁatistics of cities "of
well recognized types."29 On thevbasis of the percenéage
breakdown of the labouf force employed in various indus=-
trial categories in these cities, he established specific
percentage values for different functions which must be
equalled or exceeded for the function to be considered
dominant, For example; a city's manufacturing employment
must be at least 60 per cent of the total employment in
manufacturing, retailing, and wholesaling before manufac=
turing is considered the dominant function of the city.
For wholesaling to be a dominant function, however, only
20 per cent of the labour force in manufacturing,
retailing, énd wholesaling must be employed in wholesaling.30
As Harris was interested primarily in classifying cities by

dominant function and only incidentally interested in the

28Harrié,'o . cit., 86-89.

29Ibid., 87. Unfortunately Harris did not identify
the cities Mof well recognized types" that he selected and
the criteria he uses to classify cities must be accepted
on faith, The reputation that this classification study
enjoys suggests that his choice was sound; however, this
method of determining criteria for identifying functional
importance is essentially subjective because of the
Judgment involved in selecting type cities,

301pi4., 88,
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relative importance of all functions in thevcity functional
profile, he provided no means for evaluating functional
relative importance within or among cities, Other analysts
using methods éimilar to Harris' include Kneedler, Jones,
and Hart.31 |

The methods used by Pownall, Nelson, Steigenga and
Webb are representative of those in category two.32 These
methods are based wholly on statistical measures, Usﬁally
average percentage values of employment in various census

industrial categories are calculated from figures for all

cities under study and these values are used as a "normal

31g.M. Kneedler, "Econemic Classification of Cities,"
The ‘Municipal Year Book, 1945 (Chicago: The International -
City Manager's' Association, 1945), pp. 30«38, 48-68;
V. Jones, "Economic Classification of Cities and Metro-~
politan Areas," The Municipal Year Book, 1954 (Chicago:
The International City Manager's Association, 1954},
pp. 31-36, 62-70, 81-108; J.F. Hart, "Functions and
Occupational Structures of Cities of the American South,"
Annals of the Association of American Geographers, XL
(September, 1955), 209-286. W

321,.L. Pownall, "The Functions of New Zealand
Towns," Ann, Assoc., Am, Geog., XLIII (Dec., 1953),
332-350; H.Jd. Nelson, ™A Service Classification of
American Cities, "Econ. Geog., XXI (July, 1955), 189-

210; W, Steigenga, "A Comparative.Analysis and . a
Classification of Netherlands' Towns,™ Tijdsckrift

voor Economische en Sociale Gseo rafie,_ffgl (19557,
105-19, cited by J.W.-Wess, TBasic Concepts in the =
Analysis of Small Urban Centers of Minnesota,™ Ann, Assoc.
Am, Geog., XLIX (March, 1959), 55; J.W. Webb,. "Basic
Concepts -in the Analysis of Small Urban Centers. of :
Minnesota," Ann, Assoc. Am, Geog., XLIX (March, 1959),
55"720 - . . .
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structure" against which the employment structure of
individuai cities is compared., 1In some studies national
percentage figures for labour force employed in various
activities are selected as the "normal structure", The
positive deviations of each citi's percentage vaiues»
from the."normél" or M"expected" falues for the respective
industrial categéries‘are measﬁred to determine the relative
importanée of the various activities, Distinctive
activities are usually determined by rahking city percentage
values for activities according to their degree of
deviation from the "norms"; thé activity with the largest
degree of deviation is cohsidered the most distinctive
function in the city.

Several refinements in methodology have been;
introduced in these studies. Pownall and Webb, in
developing their "normal structures"; have taken city
size into consideration. They groubed the cities under
study by size classes and calculated average percentage
values for emplqyment in cehsus industrial categories
for each of the city-size claéses. Percentage values
for individual cities were then compared with ﬁhe.average
values of the appropriate city-size group. The division
of cities into size groups was made on the aésumption that

city functional structure is modified with changes in city
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size=~a city of 10,000 population cannot be expected to have
a functional role similar to that of a city of 100,000
population, This assumption has been proven to be correct.33
Another refinement was provided by Steigenga and Nelson
with their introduction of the standard deviation‘in the
measurement of the deviation of city values from the
"normal" or Maverage™ vaiues. The use of the standard
deviatién pefmits the comparison of the degree of functional
variation, thus facilitating greatly the cémparison of
the relative importance of different functions in and
among cities, |

The methods in category three have been used in the
most recent functional studies of cities, and are out-
growﬁhs of the economic¢ base theory. One of the major
points of the'base theory is the breaking down of city
functional activity into two components: basic and
service sectors. In most of the early economic base
studies attempts wére made to identify whét activities
belonged in each sector. Often a tedious job was
~involved and results were not always satisfactory.
Later students, the first to publish in English being
Alexandersson; developed a new tact in utilizing the
theory, While recognizing the dichotomous nature of

city functional activity as stated in the economic

33Morrissett, op. cit., 249-250
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base theory, these students, rather than trying to allocate
individual activities to either basic or servicé sectors,
focused their attention on the question, what minimum
proportions of employment in urban activities are required
to keep the city viable? Alexandersson stated the question
as, |

+s..What ratios in different industries are a

necessary minimum to supply a city's own

population with goods and services .of the type

which are produced in every normal city?
This appfoach ﬁo_city functicnal study has Been called the
"minimumlrequifement approach™, The minimum reduiremént
Sf a city may be equated with‘its service or nonbasic
sector, It is the "city-serving" sector. When using
this appréach to deﬁelop methods-for identifying distinctive
and dominant functions, the "minimum requirement" for each
urban activity being studiedkmust be calculated.~ These
minimum values provide a "base structure" against which
the values of individual éities can be cémpared. By
measuring each city's degree of "excess™ activity 6§er
and above the minimﬁm values, a ﬁeaéure»of Yeity-forming™
activity is obtained, as well as a measure of functional
importance,

Alexandersson determined the minimum requirements

3"’Alexandersson, OP. éit;, p. 17.
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--he termed them "k-values"--for census indusﬁrial categories
by calculating the percentége of city labour force in the
respective industrial categories and arraying each category's
city values in increasing order; The city value at the |
5th percentile in each of the arrays was then sélected as
the minimum requirement or "k-value®", This value was
selected rather than the lowest value in the array "o
avoid extfeme ratios representing such agglomeratioﬁs eece
[which] are not towns in the ordinary sénse".35 Alexandersson
wished to avoid dormitory cities and other ébnormal centers
so that his "k~values™ would, as nearly as possible, be
representatife of "nofmal" cities, Once the minimum
requirements ("k-values™) were calculated,'the "excess™
was determined in each aétivity for all cities under séudy.
Activities were rated in terms of "excess"™ value, the
activity experiencing the greatest excess'being considered
the dominant function.

A refinement to Alexandersson's work was contributed
by Morrissett who investigated the effect of city size on
minimum requirements. Using Alexandersson's method,
Morrissett calculated a series of "k-valueé" for cities

grouped by city-size classes, His work deménstrated that

351pid.
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city size has a real effect on city functional structure
and should be taken into consideration when the minimum

requirement of cities is being calculated.Bé

He observed
that: |
(1) small cities are much less diversified than
o large cities.
(2) as population increases, diversification
- increases and specialization decreases.
(3) the proportion of persons employed in most
L industries is higher in large cities than
in small, That is, the minimum requirement
increases with city size,
(L) differences in functional structure is
o greater between small- and medium-sized
cities than between medium-sized and
large cities.37
Further refinements of Alexanderssont's technique

38 Theif method not

have been made by Ullman and Dacey,
only takes city size into consideration when calculating

minimum requirements, but also provides a means of using

36Trotier, in nis study of Quebec centers, used
Morrissett's "k-values" in determining the relative
importance .of .urban functions. Trotier, loc. cit,
3"Morrissett, loc, cit.

38y11man and Dacey, loc. cit.
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empirical data to determine the minimum requirement values,
They selected at random a standard number of cities within
specified city-size classes and calculated the percentage
values for each city's labour force employed in fourteen
census industrial caﬁego;ies. Within each size class the
lowest city percentage value for each industrial category
was noted, Once the minimum city values for an industrial
category were known for each size class, they were plotted
on semi-logarithmic paper against the logarithm of city
population and a regression line was calculated for the
points. The regression lines are used to read off the
minimum requirement values in each activity for cities
of all sigzes,

This method.would appear to be superior to
Alexandersson's because it avoids the necessity of
arbitrary choice ingthe selection of minimum requirement
values--Alexandersson arbitrarily chose the 5th percentile
values in his arrays of city values., The use of regression
lines, rather than Alexéndersson’s "k-values®, for
determining minimum requirement valﬁes is especiallyv
desirable when only a small number of cities is being
studied, If Alexandersson's method is used, the 5th
percentile'in the arrays of city values will often be

the lowest value in the arrays and could well belong to
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a city with an abnormal structure. In addition, Ullman and
‘Dacey's method allows minimum requirément values to be
calcuiated for each city on the basis of the city's exact
population size rather than on the basis of cityeéize
classes where broad ranges in city population are encountered,

as in Morrissett's work.

City-type classes, 1In all classification problems

the queétion arises as to what criteria should be used to
classify individuals and what kinds of categoriés should be
established. In city functional classification a concensus
appears to have been reached regarding the kinds of
criteria that should be used, Most analyéts have used
distinctive or dominant functions and/or degree of city
functional specialization to classify cities., City=type
classes, howevér, have varied greatly in kind and number
among studies, This multiplicity has resulted from the
necessity of basing classes on the city functions
recognized, which in turn are based on census industrial
categories., The specific city activities recognized, and
hence the city-type classes formulated, depend on how the
census industrial categories are subdivided and combined.

As many as thirty-six census industrial categories have

been recognized as separate city functions and used as
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city-typé classes (Alexandersson); in contrast,

We William-Olséon, using six census industrial categories,
formulated only three city-type classes,

Despite the apparent diversity, systems of city-
type classes cén be characterized as beionging to either
one of two types: systems using mutually exclusive city-
type classes where a city appears in only one of the
established categories, or systems using non-exclusive
city-type classes where é city appears in as many categories
as it has distinctive functions. The classification studies
utilizing methods similar to those.devised by Harris have
been the major users of the mutually exclusive city-type
classes, while investigators such as Alexandersson,

Nelson and Webb have been advocates of non-exclusive
city-typé classes,

The classification systems using mutually exclusive
classes, although offering the most compact and convenient
form of classification, have one major disadvantage.,

Because cities appear in one city-type class ohly in these
classification systems, the implication is made that cities
are unifunctional when in fact they are essentially multi~-
functional in character, J.W. Webb has stated the

criticism of this approach concisely.
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The finality of such terms as manufacturing town,
retail trade center, and mining town seems to . .
exclude the possibility that a mining town may
also have a significant function ag a retail trade
center or as a manufacturing town, 9

To avoid this problem most of the more recent studies
have uséd non-exclusive city-type classes; thus'recognizing
that a city may be classified in terms of several speciali-
ties, Cities are characterized by listing their distinctive
functions in o;der of relative importance and, in some
studies, grouping cities by degree of functional special-
ization.

Table III_gives examples of the two basic
classificatioﬁ.éyspems that have been used in c¢ity functional

classification studies,

A critique of quantitative studies in city functional

classification. The general methodology in city classi-

fication is clear. It is the objeective of the classification
process to identify What is "distinctive" in the functional
profile of a city in compariéon with othér cities, to
determine the dominant functions of cities, and to relate
city functions to locations. As indicated in the

preceding section, this has been done in most studies by

(1) establishing "standards" of city functional structure
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TABLE III |

EXAMPLES OF CITY-TYPE CLASSES USED IN CITY FUNCTIONAL
CLASSIFICATION STUDIES _

Mutually exclusive city-type Non-exclusive city-type

classes classes
(a city appears in one (a city may appear in as many

category only) . categories as it has’
' distinctive functions)

Harrisé NelsonP
Manufacturing cities (2 sub Manufacturing

classes divided on basis
of manufacturing

specialization)
Retail centers Retail trade
Diversified cities® Diversified®
Wholesale centers Wholesale trade
Transportation centers Transportation & communication
Mining towns Mining

University towns

Resort and retirement towns
Professional service
Personal service
Public administration
Finaneing, insurance and
- real estate

ac.Dn. Harrls, "A Functional Classification of Cities in
the United States," Geographical Review, XXXIII (January,

19u3), 88,

by, Jde Nelson, "A Service Classification of American
Cities,™ Economic Geography, XXXI (July, 1955), 196,

°a residual category is usually present in both
systems of city-type classes, Cities which have no
distinctive functions according to the definitions formulated
in a study to determine functional importance are placed in
the residual category, They are often referred to as
diversified cities since no one function appears to be of
ma jor importance in them,



L2
against which the functional structure of individual cities
is scrutinized, and (2) using measures#0 of functional
importance and specialization which are based oh the
established "standards™, to classify cities into city-type
classes, Whén carrying out these two steps certain
qualities of city character should be considered if the
classification scheme is to be effective, |

Studies of urban character have revealed that function
is the essential element of the city; that most cities are
multifunctional; that cities have activities present in
their functional profiles in different proportions; that
city activity éan be broken down into two components:
basic and service., It has been noted that the sefviée
activities, with few exceptions, exist in all cities in
relatively constant proportions., When exceptions do occur
and an abnormally high proportion of a city's employment
is in one of the service activities, it is ﬁsually found
that the activity is operating in the capacity of a basic

activity and not in its customary role of "city-server",

hOThe units in these measures have been proportions
of city employment in specified activities., It has been the
practice in all studies to equate functional importance with
proportions of city labour force employed in various census
industrial categories, The conceptual aspects of this
practice have been questioned, but in light of the findings
of Alexander and Lindberg (loc. cit.), and in the absence of
better procedures, this practice is accepted as the best means
available for developing measures of functional importance,
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The proportions of the different basic activities in cities
have been shown to vary greatly among centers being
reflections of the functional relationship existing between
individuél cities and their hinterlands--local; national,
and international., It has also been observed that city size
has a direct béaring‘on city functional structure,
These observations suggest that the "best" classi-
fication scheme will: ‘ ‘
(1) use only basic activity in characterizing city
o funétional profiles since only the basic activity
reveals the relationship existing between city
function and location. |
(2) utilize M"standards™ of city functional structure
4 that: (a) have some basis in theory, and (b) are
designedAto compensate for changes in cit& éize.
(3) use measures of functional importance that are
 based on relative rather than absolute values
in order that an unbiased comparison of
functional importance in and among cities is
made possible, _
(4) use a system of city-type classes that provides
o for_the recognition of the multifunétional
character of cities by allowing cities to be

classified in terms of several specialities.



Ll

The "standards™ of city functional structure that
have been established in classification studies include
empirically derived structures (Harris), statistical
measures (Pownall, Nelson, Webb), and minimum requifement
profiles (Alexandersson, Ullman and“Dacey). The empirical
structures were the firstAto be used. They have the
advantage of being taken directly from reality and in this
respect enjoy an advantage over statistically derived
profiles., This kind of standard, however, is only as good
as the analyst's judgment in selecting cities representative
of different fﬁnctional types. Furthermore, using it and
the associated system of city-tybe classes means that a
city is characterized by its dominant function only; no
account is taken of other functions that may be distinctive
in the city functional profile., This procedure tends to
negate the concept that cities are multifunctional, In
addition, no allowance appears to have been made for
differing city sizes in the studies using this kind of
"standard”,

Thé most frequent statistical measure to be used
as a "standard" of functional structure has been the
afithﬁetic meaﬁ. The mean enjoys the advantages of being
easily and objectively determined, and the standard

deviation, the best measure of deviation, is based on the
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mean. Uéing the mean, analysts_have been able to take city
size into consideration by calculating means for a series

of city-size classes and comparing a city's values for
functional activity with the appropriate élass means, By
using deviation from the mean values of city activity aé a
measure of functional importance, cities have been classi=
fied in terms of all their distinctive functions rather than
by dominant function alone, thus recognizing the multi-
functional concept.

When using deviation from the mean as a measure of
functional importance, relative rather than absolute values
should be used. Pownall, in his study of New Zealand
towns,"l took city size into consideration by using mean
values calculated for several city-size classes as his
"standards"™, but he used absolute values of deviation to
measure fuﬁctional importance, thereby precluding effective
compariscn of functional activity in and_among éities. This
was improved on in such studies as Nelson's4#2 where the |
standard deviation was used to measure fuﬁctionél importance,
allowing' the relative values of importance to be determined.
Nelson, however, did not allow for changes in city size; he

used one set of mean values for all cities studied regardless

4lpownall, loc. cit.

b2ye1son, loc. cit.
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of population. J.W. Webbl'*3 has also used mean values as
standards., He developed weighted location quotientsl"+ to
get functional and specialization indices. These indices
incorporated two distinct values: (1) the importance of
the function in a city relative to its importance in all
cities, and (2) the importance of the function in a city
relative to the importance of other functions in the city.
AAlthough representing new uses of location quotients,
these indices are of limited use as interprepative devices
because of their complexity. The fact that two values are
combined in the indices makes it impossible to ascertain
the position of individual functions in cities without
referring to the data frqm which the indicgs are derivgd.

The most serious technical_difficulty in using the

mean as a "standard" of city functional activity is associ=-

z*3W’ebb, loc, cit.,

blipocation quotients, taken in the context of Webb's
study, are devices for comparing the importance of a function
in an individual city with its importance in some basic
aggregate (in the case of Webb's study, the aggregate was
made up of mean values of functional activity in the cities
studied)., Relative measures are used. In essence a
location quotient is a ratio of ratios, .For example:

‘Number of persons employed in given industry in the city
.~ Total number of persons employed in the city . .

Number of persons employed in given industry in all cities:
_ _ studied
Total number of persons employed in all cities
studied
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importance are.highly sporadic., For these functions the
means are misleading as "standards". For example, an
activity that is not repfesented in 70 out of 80 cities
under study, but has extremely high percentage.values in
the remaining iO cities will have an unrealistically high
value for a "sﬁandard”. The 70 cities without‘the activity
will be showﬁ £0'be deficient in the function when in fact
they may repreéent the "normal" situation.

The majér concepﬁual disadvantage of the mean when
used as a "standard" of functional activity is that it does
not havg ahfoundatién in reality as does the empirically
derivediétructﬁre, nor a grounding in theory as has the
minimum requirément profile, There is no reason for
believing that the mean structure is the most typical or
normal fﬁnctional profile, In essence, it is a statistical
abstraétion which is difficuit to interpret when used in
this context, |

Of the three kinds of "standards™ established only
the minimum requirement profiie is based directly on theory.
In the studies utilizing thié "standard™, a conscious
éttempt has been made to use oﬁly basic>activity to charac~

terize city functional structure; all other studies have

used total city activity.
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The first attempts to utilize}minimum reduirement
profiles involved the use of relatively crude techniques.,
Alexandersson had to resort to arbitrary methods to determine
his "k-values", and when measuring functional importance he
used\absolutewrather than relative values.%’ In addition,
although noting that city size affected the minimum
requirement profiles of cities, his analytical method does
not allow for changing city size, Despite the limitations

of his techniques, Alexandersson was still able to classify

A5Alexandersson used fixed cut-off points of excess
employment to rank activities by classes of importance, and
ignored the variable quality of his base unit--~the "k-values",
He developed three classes of functional importance.based on.
the amount of excess employment over the minimum require-
ment: "k" + 20,0 per cent, "k" + 10,0-19.9 per cent, and
k" + 5,0-9.9 per cent, Since-‘'k-values" varied from '
0.0 per cent to 8.0 per cent for different activities, his
classes of functional importance discriminate against
activities having only small percentages of city labour
force even when highly concentrated in a city. . For example,
the "k-value® of activity A is 1.0 per cent of city labour
force and a city has 5.0 per cent of its labour force in
activity A, In this instance the excess employment is
), per cent of city labour force or 400 times greater than
the "k-value™, In activity B the city has 18 per cent of
its labour force, and the "k«value" for this activity is
8.0 per cent; therefore excess employment is equal to
10,0 per cent of city labour force or 125 times the
"k-value™, Despite the fact that the degree of concentration
of activity A in the city is greater than that of activity
B, "AM™ is not registered as a distinctive function because
the "excess" employment does not exceed the "k-value" by
5.0 per cent of the city labour force. Activity B, although
not as concentrated in the city as "A"™ in relative terms,
has excess employment of 10 per cent thus placing the city
in the second of the three classes of functional importance
in terms of this function.
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cities in terms of several specialities rather ﬁhan by the
dominant function alone,

As noted in an earlier section, Morrissett improved
on Alexandersson's method by calculating "k-values™ for cities
grouped by size élasses. By studying treﬁds in "k;values"
he was able to make several generalizations regafding thek
relationship between city size and functional structure,
Although making a significant contribution in this stﬁdy,
Morrissett used Alexandersson's crude technique of arbi-
trarily selecting certain poiﬁts in the arrays of city values
to act aé "k-values" or minimum requirement values, It was
not until ﬁllman and Dacey's paper appeared that a fairly
objective and rational meéﬁs of determining minimum
requirements wés made available, The method presented in
the paper conforms with mOst of the requirements associated
with the("best" clagsification scheme., - Only a procedure
for evaluéting:the importance of a function in a city
relative to its importance in all cities is omittéd. ‘Such
a procedure Caﬁ easily be developed by extending the use
of some of the authors' data. Like Wébb; Ullman and Dacey
developed an index of épecializétion which allows cities

to be ranked by degree of functional specialization, thus

allowing a correlation to be made between kinds of

distinctive and dominant functions and specialization.,
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To summarize it may be said that none of the studies
cited has included all the best methods of analysis that
have been presented; however, when they are taken together,
the methodology is fairly complete., By selecting the best
elements in each method it is possiblé to approximate most
of the conditions laid down for a "best" classificaﬁion
scheme, , In the next section is présented an outline of the
method uséd in this study. It represents a partial synthesis

of the methods described in ﬁhis section,
V. METHOD OF STUDY

Cities studied. In 1951 there were 106 incorpbrated

urban centers in Canada with populations of ten thousand
and over. Many of these municipalities are in Census
Metfopolitan Areas and others, although not of metropblitan
rank, are contiguous, By recogniziﬁg Census Metropolitan
Areas as individual cities and grouping other cbntiguéus
muniéipalities to form single units, the total number of
cities for this study was reduced to eighty. The cluster-
ing of adjoiniﬁg municipa;ities allowed "geogréphical"
rather than Mlegal™ cities to be used, tﬁereby_obtaining
a better appfoximaﬁionvof "functional centers,
Unincorporated urbaﬁ centers of ten thousand

population and over, as well as all cities under ten
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thousand population were omitted from this study because
the labour force statistics necessary for functional study
are not published for them. Kirkland Lake (unincorporated;
1951 population: 18,392) is the only lérge center affected
by'this lack of data. Table IV gives the population and
constituent municipalities or—Census Metropolitan Area for

all cities studied, and Figure 1 shows city location,

Source materials. Canadian census labour force

statistics for place of residence classified by industry
were utilized exclusively as source material in this ’st-:udy.l+6
They represent the most comprehensive data available for

city funétionai study. In addition, the form in which the
statistics are‘presented'allowed some of the key values
derived in Amefican studies of city functional structure

to be utilized'in analyzing Canadian cities. .

Labour force statistics from the 1951 Census of

Canada were used because the required labour force data

for the 1961 Census of Canada were not available at the
time the study was made., Since the emphasis of the project
was on methodology as well as on fact finding, the use of

somewhat, dated source material was not thought to be a

_ 46Dom1n10n Bureau of Statistics, Ninth Census of
Canada: 1951, Labour Force, Vol. IV, Tables 17 and 21
(Ottawa: Queen's Printer, 1953). .
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TABLE IV
CITIES EXAMINED: POPULATION, LOCATION, AND LEGAL CONSTITUENTS

City? ; Population Location Component Municipali-
(1951) ties or Census Metro-
- politan Areas (C.M.A.)
Arvida 11,078 northern Arvida
' periphery
Barrie 12,514  heartland Barrie
Belleville 19,519 " Belleville
Brandon 20,598 western Brandon
~ periphery .
Brantford 36,727 heartland Brantford
Brockville 12,301 " Brockville
Calgary - 139,105 western Calgary C.M.A.
periphery
Charlottetown 15,887 eastern Charlottetown
periphery
Chatham 21,218 heartland Chatham
Chicoutimi 23,216 northern Chicoutimi
- periphery
Cornwall 16,899 heartland Cornwall
Drummondville 14,341 " Drummondville
Edmonton 173,075 western Edmonton C.M.A,
' periphery
Edmundston 10,753 eastern Edmundston
periphery
Fredericton 16,018 eastern Fredericton
periphery :
Galt 19,207 heartland Galt
Glace Bay 25,586 eastern Glace Bay
: periphery .
Granby 21,989 heartland Granby
Grand 'Mére 11,089 " Grand 'Mere
Guelph 27,386 v Guelph s«
Halifax 133,931 eastern Halifax C.M.A,
R periphery

anGeographical rather than "legal" cities have been
used where possible. Census Metropolitan.Areas are considered
as single cities, as are clusters of contiguous municipalities.

*C.McA. for which unpublished data were supplied by the
Dominion Bureau of Statistics.
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City

Location Component Municipali=-

14,633

periphery

Population
(1951) ties or Census Metro-
. politan Areas (C.M.A.)
Hamilton 259,685 heartland Hamilton C.M.A.
Joliette 16,064 " Joliette
Jonquieére 21,618 northern - Jonquiere
- periphery
Kingston 33,459 heartland Kingston
Kitchener- 56,858 n Kitchener, Waterloo
Waterloo .
Lethbridge 22,947 western Lethbridge
periphery *
London 121,516 heartland London C.M,A.
Magog 12,423 n Magog
Medicine Hat 16,364 western Medicine Hat
periphery ,
Moncton 27,334 eastern Moncton
periphery
Montreal 1,395,400 heartland ‘Montreal C.M.A.
Moose Jaw 24,355 western Moose Jaw
periphery ,
New Waterford - 10,423  eastern New Waterford
' . periphery C
Niagara Falls - 22,874 heartland Niagara Falls
North Bay 17,944 northern North Bay
periphery :
Orillia 12,110 heartland Orillia
Oshawa L1,545 " Oshawa
Ottawa 281,908 " Ottawa C.M.A.
Owen Sound 16,423 n Owen Sound
Pembroke 12,704 n Pembroke
Penticton 10,548 western Penticton
- periphery
Peterborough 38,272 heartland Peterborough
Fort Williame 66,108 western . ‘Port Arthur,
Port Arthur ; periphery Fort William
Prince Albert 17,149 western Prince Albert
' periphery
Quebec 274,827 heartland Quebec C.M,A.
Regina 71,319 western Regina
periphery
Rimouski 11,565 eastern Rimouski
periphery
Rouyn northern Rouyn
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TABLE IV (continued)

Location Component Municipali-
ties or Census Metro=-
politan Areas (C.M.A.)

City Population
: (1951)

Ste Catharineé

St. Catharines 37,984  heartland
St. Hyacinthe 20,236 " St. Hyacinthe
St. Jean 19,305 " St. Jedn
St. Jérome 17,685 n St, Jerome
. (Terrebonne)
St. John's 67,749 eastern St. John's C,M.A.
- periphery .
St. Thomas 18,173 heartland St. Thomas
Saint John 78,337 eastern Saint John C.M.A.*
periphery :
Sarnia 34,697 heartland Sarnia
Saskatoon 53,268 western Saskatoon
periphery
Sault Ste, Marie 32,452 northern Sault Ste, Marie
~ periphery
Shawinigan 26,903 heartland Shawinigan Falls
Sherbrooke 50,543 " Sherbrooke
Sorel 14,961 " Sorel
Stratford 18,785 " Stratford
Sudbury 42,410 northern Sudbury
periphery
Sydney 31,317 eastern Sydney
periphery
Thetford Mines 15,095 heartland Thetford Mines
Timmins 27,743  northern Timmins
periphery
Toronto 1,117,470 heartland Toronto C.M.,A.
Trail 11,430 western Trail
periphery
Trenton 10,085 heartland Trenton
Trois-Riviéres 64,741 " Trois Rivieres,
- ) Cap-de~la-Madeleine
Truro 10,756 eastern Truro
periphery . '
Valleyfield 22,414  heartland Valleyfield
' ‘ (Salaberry-de)
Vancouver 530,728 western Vancouver C.M.A.
periphery
Victoria 104,303  western Victoria C.M,A.*

periphery
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TABLE IV (continued)

City Population Location Component Municipali-
-{1951) : ties or Census Metro-
politan Areas (C.M,A.)
Victoriaville 13,124  heartland Victoriaville
Welland 15,382 n Welland
Windsor 157,672 oon Windsor C.M.A.
Winnipeg 354,069 western Winnipeg C.M.A.
periphery
Woodstock 15,544 heartland Woodstock
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serious limitation. The facts revealed in the study can be
considered as "cross-sectional™ views; they reveal the

functions of Canadian cities at a particular point in time,

The 1951 Census of Canada breaks down the services
performed by the labour force into twelve industry divisions
which are further brpken down into major groups. The first
column of Table'V lists all the census industry divisions
and major groups which are relevant for this study. The
second column of the‘table presents the city functions
derived from the census categories for use in the study.,
Those census categories representing "rural functions™
(functions which require broad surfacés for their ‘
performance) were omitted as urban activities since their
inclusion in a city's employment structure depends on the
arbitrary positioniﬁg of city boundaries. The "Not Stated"
category‘was also omitted. The remaining censué categorieé,
and the respective functional classes derived from them,
represent broad groups in the employment structure of the
city. Although highly aggregated these categories are
sufficiently detailed to distinguish in reasonably
specific terms the functional character of cities. Also,
by using these categories it was possible to draw on the
techniques and findings of American studies in determining

functional profiles because the classes can be equated with
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TABLE V

CENSUS INDUSTRIAL CATEGORIES AND CITY FUNCTIONAL CATEGORIES
USED.IN THE STUDY S

Census Industry Divisions & Major Groups City Functions

.significant to the study? recognized in
_ the study
AgriCUltureo e & & o o o & o o o ¢ 8 o @ Omitted
Forestry and Logging « « « o ¢ o ¢ o o o Omitted
Fishing and Trapping . . . o o o s Omitted
Mining, Quarrying and 011 Wélls. o« o o e Extraction
Manufacturing. . . e o o e o o Manufacturing
Electricity, Gas, and Water. o« o e s o e Public Utilities
Construction . . . . e o o o o o o Construction
%ransportatlon, Storage, Communlcatlon . Transportation
rade

Wholesale Trade

Retail Trade

Finance, Insurance
and Real Estate

Wholesale Trades « o o o ¢ ¢ o o &
Retall Trade e o6 o e o . e o o o
Finance, Insurance, and Real Estate. .

Service
Community Serv1ceb
Government Service®
Recreation ¢ « «.¢
Business Service4.
Personal Service®.
Not Stated + «' o « »

Community Service
Government Service
Recreation
Business Service
Personal Service
Omitted

e o o @ Q .
e & o o ¢ o
e o o ® o o
* o o o o @
o e o o o o
e o o & o o
e o o ¢ o o
e o o o o »
A. * . * L
* o o ¢ o o

4Dominion Bureau of Statistics, Ninth Census of Canada:
1951. Labour Force, Vol. IV, Tables 17 and 21 (Ottawa
Queen's Printer, 1953).

b"Communlty Service" includes labour force in educatien,
health, religion and welfare work. Includes government
personnel and persons employed by private agencies doing work
in health, welfare and educational fields,

CnGovernment Service" includes labour force employed
in work peculiar to public service only.

dnBysiness Service" includes labour force employed in
accounting, advertising, engineering and scientific services,
labour and trade organizations, law, and other business
services,

®tpersonal Service" includes labour force employed in
barbering and hairdressing, dry cleaning and laundry, restau-
rants, motels and hotels, private households, undertaking,
photography, and other personal service.
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those used in similar studies carried out in the United
States.,

Methods of analysis. To meet the objectives of the

study the analytical techniques selected had to make it
possible‘to:
(1) determine the importance of a function in a
- city relative to its importance in all cities.
(2) determine the importance of a function relative
| to othef functions in a city.
(3) determine the degree of functional specialization
in a city.
None qf the studies discussed fulfills all these require-
ments; however, by combining some of the techniques that
have been developed, it was possible to meet the three
requirements enumerated. The Ullman-Dacey method of city
functional study conforms most closely to theoretical
concepts; it was adopted as the basis of the method utilized
in this study. Despité their advances these authors did not,
as had earlier analysts, devise a measure of the importance
of a function in a city relatiﬁe to its importance in all
cities; consequently, Nelson's use of the standard
deviation was applied to achieve this end.

The "standards"™ of city functional structure

established for this study are based on Ullman and Dacey's
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minimum requirement profiles. When possible, the minimum
requirement values calculated by these authors were used in
this study as they are thought to be more representative
of the ™normal" situation than similar values for Canadian
cities, Ullman and Dacey'srvalues are based on random
samples of American citieé and take into consideration a
great many more cities than can be considered when Canadian
cities form the basis of the values,

In this study, as in all studies based on the
minimum‘requirement approach, employment over and above
the minimum employment necessary to keep the city viable
is equated with basic activity. Functional importance
was determined by the amount of "excess" employment in a
function, | _

To determine the importance of functions in a c¢ity
relative to their importance in all cities, mean values
of excess employment for all functions were calculated and
the standard deviations obtained, Tﬁe amount of excess
employment for each function in a city was then stated in
terms of standard deviations--a function might have an
excess employment value less than one standard deviation,
between one and two, or over two standard deviations

above the mean, By ranking functions in terms of standard
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‘deviations of excess employment, a technique for measuring
functional importance using relative values was obtained,
This allowed a comparison to be made of the relative
importance of different functions among ciﬁies, and provided
a way of determining a city's distinctive functions. This
system is similar to that uéed by Nelson in determining
distinctive functions, except that only basic activity,
rather than total city activity, was used in the
measurement,

Ullman and Dacey's method of identifying the dominant
function in cities was ﬁsed. The importance of functions
relative to other functions in a city wés determined by
ranking activities according to their percentage share of
total city excess employment, The function having the
largest percentage share was presumed to be the dominant
activity. |

City functional specialization was determined in
relative terms by using a specialization index devised by
Ullman and Dacey. This index is based on the distribution
of city excéss employment among the various functions; the
index value depends on.the'degree 6f "evenness™ or
"unevenness" in the distribution, ~ m

Summarizing, the methods outlined here in general

form make possible the determination of a city's distinctive
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functions, dominant function, and degree of functional
specialization, three characteristics which had to be

determined to meet the objectives of the study.



CHAPTER II

THE RELATIVE IMPORTANCE OF URBAN FUNCTIONS IN
" CANADIAN CITIES -

Because cities are multifunctional it is desirable
tovstudy them not only in terms of their dominant functions,
but also in terms of their relative strength in all the
functions dities perform._ This is best accomplishedvby
examining systematically the role of urban functions in
all cities, ‘

It was the purpose in this chapter to develop a
measure'giving the importance of a function in a city
relative to its importance in all cities and,Ausing this
measure, to determine, describe, and analyze the
distribution of»relative importance for functions among
cities, The methods of Ullman and Dacey, and Nelson,
outlined in the preceding chapter, were utilized to
develop the measure,

In the first part of the chapter, the measure of
functiohal importance is described. In the second section
certain observations regarding the ptéportions of city
labour force in different functions are made, and the

reactions of functions to changes in city size are noted,
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‘The balance of the chapter deals with the distribution

-patterns of functional relative importance.
I. A MEASURE OF FUNCTIONAL IMPORTANCE

The "standards®™. Minimum requirement profiles were

-used as "standards" in this study. For each of the eighty
cities under study the percentage of the urban labour

1 in each of thirteen census categories was calculated,

force
The cities were then divided on the basis of population
- into four arbitrarily determined size-=-groups:

group one: 10,000 - 19,999 population 35 cities

" two: 20,000 - 29,999 " 15 cities
" three: 30,000 - 92,999 " 17 cities
* four: 100,000 & over " 13 cities

For evefy function {census category),~the percentage figure
for the éity with the minimum per cént employed in each
city group was noted. For example, the lowest proportion
of city labour force employed in manufacturing for the
cities of group one is 2.7 per bent (New Waterford); of
group two, 5.2 per cent (Glace Bay); of group thréé;

11.8 per cent (Regina); and of groﬁp four, 12,4 per cent

lyrban labour force is defined as total labour force
minus the labour force in the M"Agriculture™, "Forestry and
Logging", "Fishing and Trapping", and "Not .Stated" categories
of the 1951 .Census of Canada industry classification.
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(Halifax), Table VI shows the minimum percentages employed
in citieé of the vafying size-classes for each of the
functions (census categories) recognized. Ullman and
Dacey consider such values to represent the empirical
minimum requiréments for a viable city, that is, the
service or nonbasic sector of city activityz.

As noted in the review of the literature minimum
requirement values are modified by changes in city size,
In order to relate these values to city size, Ullman and
ﬁacey plotted the minimum values in their city groups for
each activity against the logarithm of city population and
calculated linear regression equations for the plotted
poinﬁs.Bv By reading minimum requirement values off the
regression lines extreme values representative cof "abnormal®
cities are avoided., Also, by using the regressionhlines,‘ ﬂ
the values are determined according to a c¢ity's exact
populatién rather than by a broad population élass. This
procédure has been followed in this study. The minimﬁm

requirement values given in Table VI were plotted against

| 2yllman and Dacey, "The Minimum Requirements
Approach to the Urban Economic Base," Papers and Proceedings

of the Regional Science Assoc1atlon, Vi 51960} 177,
3When minimum requirement values Were ﬁlotted against

the logarithm of population, Ullman and Dacey found that the
plotted points closely fit a straight line,
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TABLE VI

MINIMUM PERCENTAGES EMPLOYED IN CANADIAN CITIES
o OF VARYING SIZE CLASSES, 1951

- Cities
Function (population in thousands) o
(Census 10,0-19.,9 20,0-29,9 30,0-99.9 .100 & over

Category) (35 cities) (15 cities) (17 cities) (13 cities)

- per cent of city urban labour force* -

Extraction 0.0 0.0 0.0 0.0
Manufacturing 2,7 5.2 11.8 C 12,4
Public Utilities Ouly 0.5 0.6 - 0,8
Construction 1.8 3.3 ” 4.0 5.8
Transportation, 2.4 3.2 3.6 5.1
etc.
Wholesale Trade Ol 1.0 1.5 3.0
Retail Trade Le2 8.3 9.1 10.3
Finance, 1.1 1.1 1.7 2.5

Insurance, &
Real Estate

Community Service 4.7 503 5.1 5.7
Government Service 1.9 1.6 2.5 3.0
Recreation 0.2 O.4 0.4 Ouk
Business Service 0.2 0.3 0.6 1.2
Personal Service Lol 4.0 Le2 5.4

Total === 2hh 3hke2 k5.1 55.6

Source: Calculated from the Ninth Cénsusvdf‘Canada, 1951

*Urban labour force is defined as total labour force
minus the labour force in the M"Agriculture", "Forestry and
Logging", "Fishing and Trapping™ and "Not Stated" categories of
the 1951 Census of Canada industry classification.
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the logarithm of city population and linear regression
equations were calculated for the plotted points. The
values as given by the regression equations are considered
to represent the "expected minimum requirements" for cities,
The term "expected™ is used because, by defiﬁition, scme of
the city minimum values will fall below those given by the
regression lines

Because the minimum city-labour-force percentage
values identified, and the regression lines based on them,
depend on hcw the cities are grouped into population size-
classes, a second grouping of cities, using different class
inter#als, was made and regression equations calculated for
the minimum city percentage_valﬁes subsequently selected.
This was done to ascertain the effect of arbitrarily
gfouping cities in determining minimum percentage values,
Six classes were used in the second grouping scheme in
contrast to the four used in the original scheme, ‘Emphaéis
in the second scheme was placed on differentiating at the
higher population levels, Where in the first grouping
scheme, cities above 30,000 population were divided into

only two classes ("30,000--99,999" and ™100,000 & over)

hRegression lines represent the "average" fit,
therefore the extremely high and low point values on which
lines are based, will not fall on the lines,
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in the second grouping, cities over 25,000 were divided into
four categories, The classes used in the second scheme were:

group one; 10,000 - 14,999 population 18 cities

" two: 15,000 - 24,999 " 27 cities
" three: 25,000 - 49,999 n 14 cities
" four: 50,000 ~ 99,999 ™ 8 cities
™ five: 100,000 -299,999 " 9 cities
" six: 300,000 & over n L cities

Once the equations for the regression lines had been
calculated, they were graphed, The Ullman—Dacey regression
equations for those activities having equivalence in the
Canadian and American censuses were also plotted; six of the
thirteen functions recognized are in this category. The
diagrams in Figure 2 show the relationship of the regression
lines to each other for twelve of the thirteen functions,
Because "extraction" has minimum requirement values of zero
in all city-size classes, regression lines were not needed
to determine minimum values for this function.

Comparison of the two sets of regression lines derived
from Canadian data suggests that the effects of arfitrarily
determining the city-size classes are, for the most part, not
particularly significant. For most activities the lines are
remarkable similar. There is one trait, however, in which

the two sets of lines appear to differ consistently-<the degree
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Note: All equations are of the form: logy=a + b x.

FORMULAE OF THE LINEAR REGRESSION EQUATIONS GIVING THE
"MINIMUM REQUIREMENT" VALUES FOR EMPLOYMENT
IN FUNCTIONS FOR CITIES OF ALL POPULATION SIZES.

value of employment in percent of city labour force.

Solving for x:

x =logy - a

b

Where y is city population and x is the minimum requirement

The y-intercept and slope values of the regression equations for each of the functions are:

y-intercept (a)

slope (b)

Ullman and

Function "four class'! city- "'six class" city- Ullman and "four class' city- "'six class'" city-

- grouping scheme grouping scheme Dacey grouping scheme grouping scheme Dacey
Manufacturing 3.8071 3.9606 3.2200+ 0.0990 0.0627 0.35264
Finance, Insurance

and Real Estate 3.2286 3.7194 0.8338 0.8615 0.5480 2.3162
Wholesale Trade 3.9057 3.9153 2.2731 0.4387 0.3887 1.5671
Retail Trade 2.6033 2.9154 -8.4238% 0.2741 0.2245 1,0238%"
Public Utilities 1.6145 3,5569 no data¥ 5.5067 1.8372 no data® .
Recreation 3.5199 2.9993 1.9892 3.0080 4.0420 5.0020
Transportation etc. 2.7558 3.0976 0.4990% 0.5255 0.4141 1,.1490%
Construction 3.4673 3.4081 1.7307 0.2935 0.2791 0.8861
Community Service 1.5092 0.6507 no data* 0.5964 0.7588 no data*
Personal Service 0.2929 0.7439 no data* 0.9572 0.8488 no data*
Government Service 2.8289 3.0521 2.4616 0.8018 0.6932 1.2651
Business Service 3.8772 3.9566 no data* 1.2576 1.0936 no data¥*

Extraction

no calculation

no calculation

no calculation

no calculation

no calculation

no calculation

%*: Ullman and Dacey values are not applicable to Canadian census data because classification procedures are different in the
Canadian and American censuses for these functions.

+: The American census categories '"durable' and "nondurable" manufacturing used by Ullman and Dacey are together equivalent
to the Canadian category "manufacturing'.

Figure 2. (continued)
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of slope. The regression lines based on the "four-class"
scheme are steeper for ten of the twelve functions. Thié,is
due,lit is suggested, to the limited number of large Canadian
cities, their wide dispersal, and the subsequent lack of
"city-systems" involving many large cities, Because there
are so few big cities in Canada and because they are
scattered across the country, they function in relative
isolation and hence are more diversified than cities of
similar size in well-integrated "city-systems" such as the
Manufacturing Belt of the United States. 1In such city-systems
exchange among cities reaches large proportions and the
propensity for interdependence is high. Opportunities for
functional specialization are much greater for a city in
such a system than for a city operating in relative isolation
where functional activity is largely between the city and
its hinterland and where exchange between the city and other
cities is relatively insignificant, In the highly special-
ized city of the system, concentration on one or few functions
means that only "token activity" or the minimum activity
necessary to keep the city viable needs to be maintained in
other functions, In contrast, the ﬁon-system city must be
more self-sufficieht because it cannot depend to the same
degree on other cities for assistance, and because it must

be much more concerned with the needs of its hinterland.
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This situation is not conducive to the maintenance of only
minimum requirements in functions. Such a situation, it is
suggested, exists for most large Canadian cities, hence the
possibility of finding only the minimum activity necessary
to keep a city viable is remote for these large centers,
This will cause the "minimum" city percentage values for
employment in the higher popﬁlation classes of the city-
grouping schemes to be greater than they possibly should be.

The minimum percentage values given by both city-
grouping schemes for the smaller cities are thought to be
reasonably valid. For cities up to 50,000 population, it is
considered that "city-systems" do exist in Canada=-for
example, the city-system of seuthern Ontario. The possi-
bilities for specialization and interdependence are greater
for these cities than for the large centers; therefore, the
probability of some cities having minimum employment values
approximating the "actual™ minimum requirement values is
considered reasonably high for these smaller centers, This
thesis would appear to be substantiated by the fact that the
regression lines for the four and six-class city-grouping
schemes correspond fairly closely for most functions at the
lower population levels, |

At the higher population levels the validity of the

minimum percentage values comes into question. In light of
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the previous discussion, the minimum values identified can be
expected to be higher than the "actual" values at these
population levels. The effects‘of thex"high" values will be
greater in the six-class city-grouping échemé than in the
four-class scheme because the former has more classes at

the higher levels of population than the latter. Because
of this feature, the "expected minimum requirement"‘values
given by the regressién equations based on the'foué-class
scheme have been given priority. Not only is less emphasis
placed on the higher population levels in the four-class
scheme, but by using fewer classes, each class contains more
cities, thus the problem of basing a minimum value on an
exceedingly small group of cities is avoided,

For reasons similar to those stated in the previous
discussion, the Ullman-Dacey equations are considered to
have a greater validity than either set of equations based
on Canadian data, Because there are many American cities
at all population levels, Ullman and Dacey were able to
select at random a standard number of'cities at several
population levels giving them a more "balanced™ sample than
can be cbtained using Canadian cities; Also, éities
equivalent in size to the largest Canadian cities are found
in American city-systems, The problem of determining

minimum requirements based on "non-system" cities is,
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therefore, avoided when using American data., It is
hypothesized that the pfobability of obtaining«minimum
employment values very close to the Mactual™ minimum require-
ment values for a city is much greatér usiné the American
data than the Canadian data, especially at the higher
population levels, This hypothesis would appear to be borne
out by comparison of the regression lines in Figure 2, For
the six functions where the Ullman--Dacey values are
applicable, the regression lines based on the American data
are steeper than similar lines derived from Canadian data,
The Ullman-—Dacey equations give lower "expected minimum
requirement" values at the higher populétion levels than
do the equations based on Canadian data, In addition, the
divergence between the American and Canadién values
increases with population increase, indicating the increasing
effect of the high "minimum" employment percentage values in
the large Canadian éities. '

The Ullman-—-Dacey regression lines, therefore, are
considered more representative of the "actual" minimum
requirements than similar equations baéed on éanadian city
valueé. The United States with its much larger number of
cities for which minimum values of employment may be
sélected, and its "city-systems" which include cities the

size of most of the larger Canadian éenters, provides a
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more favburablé area from which to draw representative values,
Differences inithe urban sociofeconomic environment of Canada
and the United States are not considered to be‘of sufficient
significénce.to invalidate the application of American values
to the'Canadiah situation’, The same economic functions are
performed, using similar technology, in the cities of both
countries and the social mores of urbanites are not greatly
different in the two nations. Where the Ullman-—-Dacey
values were not applicable, the regression equatiéns based
on the "four-class" city-grouping scheme were utilized; this
occurred for six of the twelve functions for which regression
lines are required. Figure 3 shows the regreésion lines
selected in determining the "expected minimum requirements"
for functions. The values given by the equations were use&
as "standards™ in rating the importance of functions in

and among cities.

The measure. Only basic activity, as given by

employment above the "expected minimum requirement”™, was used

to determine the importance of a function, and the measure

oA precedent is not being established by applying
Ullman and Dacey's regression equations to Canadian data.
Trotier used Morrissett's "k-values"™ in analyzing Canadian
census data for Quebec cities, - Louis Trotier, "Some
Functional Characteristics of the Main Service .Centers of the
Province of Quebec, "Cahiers de Geographie de Ouebec, No. 6
(Aprll-September, 195973 2L3=-59,
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Figure 3. Selected "expected minimum requirements' for twelve functions,

based on regression lines.
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was taken in relative rather than absolute terms. Four
classes of functional importance were recognized in”the
study., They are defined in terms of standard deviation
valuesAof exéeés employment in a function. ‘For each
function, Class I includes all cities whose value of excess
employment in the function under consideration is equal to
the mean value of excess employmént for the function, plus
a value of over two standard deviations above the mean.
Class II includes all cities whose values of excess employ-
ment ekéeed the mean by between one and two standard
deviations, and Class III includes all cities whose excess
employment value in thé.function is between the mean and
one standard deviation above the mean, Class IV includes
all cities where excess employment values are Bélow the
mean excess employment value for the function. Table VII
shows the values determining the classes of importance fbr
each function.

Cities were rated in each function in terms of the
classes of functional importance. An activity was considered
"distinctive” in the functional profile of a city when the
éity qualifiéd for one of the first three classes of functional
importance, - Cities have as many "distinctive™ activities as
they have excess employment valueé qualifying“them és being

of Class I, II, or III in functional importance. A function
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. TABLE VII. ‘

VALUES OF EXCESS EMPLOYMENT FOR DETERMINING
CLASSES OF FUNCTIONAL IMPORTANCE. . = =

Mean value Standard
Function of excess deviation
employment* of excess
~employment3

per cent of city labour force

W

.

~J
o .

Extraction 12,49
Manufacturing 30.91 18,25
Public Utilities 1.04 1,01
Construction , 3.85 2.28
Transportation, etc. 5.56 5.11
Wholesale Trade 2.63 2.34
Retail Trade 5052 2.91
Finance, etc., 1,22 0.92
Community Service he23 3.63
Government Service 5.06 6.31
Recreatiecn 0.15 0.14
Business Service 0.65 0.81
Personal Service 2.63 1.74

%Both the mean values and the standard deviations
were calculated on the basis of all eighty cities. 1In
the calculations, an excess employment value of zero.was
assigned to cities in those few instances where city
excess employment values are negative,
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TABLE VII (continued)

Class IV Class III Class II | Class I

Function ( mean value (between. (between (over two
of excess mean value one and two standard
employment ) and one standard deviations
standard dev- deviations above the
iation above above the mean)
the mean) mean)

per cent of city labour force

Extraction - 3.8 3.8 - 16,2 16,3 - 28,7 28,8+
Manufacturing <30,9 30,9 - 49.2 49,3 - 67.4 67,5+
Public Utilities <1.0 1.0 - 2,0 2.1 - 3,1 3.2+
Construction <3.8 3.8 = 6.1 6,2 - 8.4 8.5+
Transportation, <5.6 5,6 = 10,7 10.8 - 15,8 15.9+
etc,
Wholesale Trade 2.6 2,6 - 5,0 5,1 - 7.3 Telp+
Retail Trade <5.5 5.5 = 8.4 8.5 - 11.3 11,4+
Finance’ etC. <102 102 - 201 2.2 - 3-1 3.2""
Community Service <2 Le2 = 7.9 8.0 - 11,5 11.6+
Government Service <5.,1 5.1 - 11.4 11.5 - 17.7 17.8+
Recreation <0.,15 0.15« 0.29 0,30~ 0,43 Oolyly +
Business Service <0,65 0.65«= 1,46 1.47- 2,27 2.28 +
Personal Service 2.6 2,6 = L& L5 -~ 6.1 6.2+
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was not considered "distinctive™ in the structure of a city
when the city qualified only fof the Class IV rating of
importance, |

By mapping the ratings of cities for each function a
picture of the distribution of the relative importance of
functions was gained., Because the measure is in relative
terms, it was possible to compare the distribution patterns
of different functions as well as examine the relative
importance of individual functions among cities. In section

three the distribution patterns are described and énalyzed.
II. FUNCTIONS AND CITIES

R.U. Ratcliff was quoted in Chapter I as stating that
manufacturing, trade and extraction are the fundamental
activities of man leading to urbanization in an industrial
state. The case for manufacturing énd trade (including its
inseparable associate, transportation) is weli'stated by the
avefage percentage distribution of emﬁloyment among functions
for the cities under study (Table VIII). Nearly 60 per cent
of the urban labour force in the "aﬁéfage" city is occupied
in these functions., Manufacturing alone éccounts for over
one-third of the employment., The case for extraction,
however, is not apparent from the mean percentage values;

it accounts for only 3.8 per cent of the labour force in the
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. THE MEAN PERCENTAGE DISTRIBUTION OF URBAN LABOUR
‘FORCE AMONG FUNCTIONS.IN CANADIAN CITIES

Mean
Function percentage Standard

value deviation
Manufacturing 34.6 18,0
Retail Trade 12.4 27
Community Service 9.2 3.8
Transportation, etc. 8.9 5.3
Personal Service 7.0 1.7
Construction 7.0 el
Covernment Service 6.7 6l
Wholesale Trade 4.0 2.6
Extraction 3.8 12.5
Finance, etc. 2.8 1.1
Public Utilities 1.6 1.0
Business Service 1.1 0.9
Recreation 0.6 0.2
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average city. This value, in any event, is not too meaningful
since the standard deviation is over three times the mean
value,

The original urbanizing functions--social and adminis-
tration activities--although shown to be subordinate to the
economic functions in terms of employment, still maintain
important positions in the average city profile. Together
community and government service account for 15,9 per cent
of employment in the average city. The remaining 20 per
cent of average city employment is taken up by what may
loosely be called ancillary urban activities, These functions
.~-finance, business and personal service, entertainment,
construction, and public utilities--are by their very nature
essentially secondary activities., In some instances,
however, they do emerge as primafy functions in cities,

While the mean percentage distribution of employment
among functions provides a useful way to examine the
positions of functions in a general fashion, it is not
entirely satisfactory for detailed study. Three reasons for
this are apparent: (1) the standard deviations for most
functions (Table VIII)'are quite large indicating a large
degree of Qariability-around the mean values; hence relatively

non-representative mean values, (2) it is known that city
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functional profiles change with city size; by using the mean
employment distribution for all cities to gauge the position
of functions, these changes are obscured, and (3) by using
total city emploﬁment as a basis of study, "abnormal"®
functional values, usually representative of functions with
very high M"export™" values attributable in most cases to the
uniqueness-of city location, are included in the base, Such
inclusions tend to give skewed values for functions. This
latter point is closely related to that raised in the first
statement regarding variability around the mean functional
values,

To avoid the use of relatively non-representative
values and to reflect changes in functional structure due to
city-size differences, the positions of functions in-city
profiles were studied in terms of expected minimum requirement
values for three city-size levels. 1In addition to avoiding
the influence of unique city locations on the base values,
the use of expected minimum requirement values as references
gives additional precision to the problem. The question to
be answered--what are the positions of activities in the
city functional profile--is refined and restated as: what
are the positions of functions in maintaining the city,
that is, what is their role as "city servers", This signifi-

cant refinement is introduced because minimum requirements



86
represent the nonbasic or city-serving sector of city
activity., J.W. Alexander has stated that ".... the nonbasics
'cloud the picture! ...." when attempts are made to identify
a clty's service to its reglon.6 Conversely, it may be
argued that the basics "cloud the picture™ when attempting
to determine the role of functions as cit& servers. The
discuésion to follow deals with the position of functions in
city functional profiles as city servers. Later sections
deal with the analysis of distinctive and dominant functions,
that is, ﬁhe role of functions as city builders,

In Table IX is presented the relative positions of
functiohs as citj servers in city functional profiles at
thrée'population levels, Preliminary study of this table
suggests that the rankings of functions are very similar to
those presented in Table VIII (page 83) where functions are
ranked by mean values. Fof‘éxample, tﬁe same activities
are found in the six top pcsitions in each of the ranking
lists., In fact, there is a significant correlation between

the average ranking of functions based on minimum require=

6J W. Alexander, "The Basic-Nonbasic Concept of

Urban Economic Functlons," Economic Geography, XXX
(July, 1954), 251,
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TABLE IX

THE POSITION OF FUNCTIONS AS "CITY-SERVERS"#: FUNCTIONS
RANKED BY DECREASING "EXPECTED MINIMUM REQUIREMENT
VALUES™ FOR CITIES WITH POPULATIONS OF 10,000, .
100,000 AND 1,000,000 INHABITANTS

City of 10,000 City of 100,000 City of 1,000,000
population population - _population

Retail Trade Retail Trade Retail Trade

Community Service ——Conmunity Service:>x<:wbnufacturing

Personal Service Manufacturing Community Service
Construction Personal Service Transportation
Transportation Transportation :>x<:Personal Service
Manufacturing Construction- ——— Construction
Finance Government Service——— Government Service
Government Service::><::

Finance :>x<:Wholesa1e Trade
Wholesale Trade ———Wholesale Trade Finance V

Public Utilities Business Service Business Service
Entertainment “\Public Utilities — —~Public Utilities
Business Service Entertainment —Entertainment
Extraction . —Extraction —Extractio

%*City-serving activity is defined as activity directed
towards the servicing of the city's own needs. The ranking
of functions is based on expected minimum requirement values
given by the regression equations presented in Figure 3.:
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ments and the ranking of functions by mean values,? This
would appear to indicate that a general relationship‘éxists
between the positions of functions in city functional
profiles as city servers and their positions in profiles in
undifferentiated roles as both city servers and city
‘builders, The implication is that the same general structure

of relative importance exists for functions regardless of

7In order to compare rankings of functions based on
mean employment values with those based on minimum require-
ment values, the Maverage ranking™ of functions for the
city functlonal profiles in Table IX was calculated. This
was done by weighting functions by their rank values in
the three ranking.lists, adding the three values for each
function, and listing the functions by the sum of the three
rank values, The function with the highest sum, in this
case extraction with a value of thirty-nine (it ranked
thirteenth in each list), falls at the bottom of the
average ranking. The activity with the lowest sum is
placed at the top of the ranking. Retail trade ranked
first in each of the three lists in Table IX giving it a
sum of three, the lowest of any function.  The average
ranking of functions is:

1. Retail Trade 7. Government Service

2., Community Service 8, -Finance, etc,

3. Manufacturing 9. Wholesale Trade

4., Personal Service 10, Public Utilities

5. Transportation, etc. 1ll. Business Service
Construction 12. Recreation

13, Extraction

Kendall's coefficient of rank correlation was
calculated for the two ranking schemes., A coefficient
value of 0,795 was obtained with a normal deviate of
3,72 indicating that a significant correlation exists
between the two schemes.,
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whether the city-service or the city-forming roles of
functions are considered. Comparison of the tables also
reaffirms the leading positions of trade, manufacturing,
and community service since they occupy the top ranks in
both ranking schemes. The position of extraction is
exceedingly weak in Table IX, indicating that it is
completely unimportant as a city-serving function. Since
it ranks higher by mean values, it probably can be
considered primarily a city-forming activity.

By examining separately the ranking of functions
for the three population levels in Table IX, additional
characteristics of functions and cities afé revealed,
There are a total of twelve changes in the relative
positions of activities iﬁ the table associated with
sﬁifts in city size., Eight occur with the shift from a
population level-of ten thousand to one of one hundred
thousand, and six with the population change from one
hundred thousand to one million., Only two activities
maintain"the same relative position:regardless of city
size; retail trade and extraction.

| Retail trade dominates the city-serving profile at
all population levels rgflecting perhaps the essential role
of trade as a prime urbanizing force. The urban center as

an economic entity is composed of numerous specialized units,
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Trade among these units is basic to city survival, Intra-
city as well as intercity exchange is necessary for the city
to become and yemain viable. Extraction ranks last at all
population levels in the ranking of functions. Such a
position would appear to contradict Ratcliff's observation
regarding the forces responsible for urbanizétion. Indeed,
the position of extraction as a city-serving functioh is
non-existent, but the overwhelming dominance it displays
in the functional structure of some cities when total city
activity is considered (see Figure 2) demonsﬁrates that it
is an important urban fﬁnction, albeit a wholly basic
(city-forming) one,

of the.functions altering their relative positions,
manufactﬁring éxperiences‘the greatest shift, It rises
from the sixth rank for the lowest level (10,000) to the
third for the one hundred thousand population le&el and
finally to the second rank for the highest population
level (1,000,000), Four other functions (government and
busineés service, wholesalé trade and transport) experience
rises in relative position with increasing popuiation
although not of the same magnitude as manufacturing. Six
functions undergo decreases in relative position with

increasing population., Two of these, personal service and
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financing drop one position with each population increase,
while community service drops only with the last increase
(100,000 to 1,000,000). Construction, public utilities
and entertainment decline with the first population shift,
but retain their new positions with the last increase in
population,

One suspects that at least some of these shifts in
relative position are due in part to the differing qualities
of functions in their capacity to "expand" their service to
a larger population using the same-employﬁent unit., One
employee in retail trade, for example, may be able to
service, say from one to fifty persons, whereas an
employee in finance may be able to handle from one to five
hundred persons. In this example, it might be said that
retail trade is reiatively "inelastic™ while finance is
very "elastic™ in respect té the amouﬁt of servicing one
employment unit can achieve, At_the lower population
levels the minimum requirement values for functions will
fall within a relatively narrow range because basic services
must be maintained even if underemployment is experienced,
As population increases the "expansion potential" of
functions is more fully expldited and, because tﬁe expansion

capacity differs among functions, an increasing spread among
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minimum requirement values will occur. One other reason for
the shifts in position may be due to the highly aggregated
nature of the functions used in the study. It is possible
that the "content" of the functional groups-;retail trade,
manufacturing, etc.--varies with city size and thus
influences the ranking of functions, The servicevprovided
the city of one million by the manufacturing function may
well differ from that performed for the city of ten
thousand by the same function,

Despite these two hypotheses, both of which require
further investigation to be substantiated, the total effect
of the shifts in the relative positions of functions seems
to imply that there are some distinct differences in the
make-up of the "city-service' structure in cities of
different size.v Such differénces are especially noticeable
between city sizes of ten thousand and one hundred thousand
population, The role of the city as an "economic entity"
appears to be played down somewhat at thé lower populatién
levels, and functions associated with urbanization pfior to
industrialization--community and personal service--occupy
dominant positions. As city size increases the functions
representing the more purely economic role of the city--~

manufacturing, transportation and business service--come to
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the fore and the social functions lose some of the importance
they enjoyed at lower population levels., It seems that the
role of the city as an "economic mechanismﬁ is approximated
more closely at the higher than at the lower population
levels in terms of city-service structure,

While changes in the ranking qf activities in city
functional profiles have been discussed, no reference has
yet been made to the actual changes the minimum requirement
values experience with changing city size. Study of Figure
3 (page 78) shows that there are different rates of change
associated'with each function. All functions except
extraction, however, show an increase in minimum require-
ment value with population increase; retail trade and
manufacturing experience the greatest increases judging by
the slope values in Figure 3. These increases have a
fundamental effect on the functional structures of centers
because the total minimum requirement values of cities
increase with city-size increases, Whereas only one=-
quarter of the city labour force (24.99%) is required to
maintain a city of ten thousand, LO per.cent is required for
the city of one hundred thousand and over half (55.51%) of

the city labour force is required for a city of one million.

Two consequences, one the corollary of the other,
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result from the reactions of minimum requirement values to
changes in city size. First, functional specialization can
be expected to occur more frequently and be of greater
magnitude in small cities than in big ones, Because the
total minimum requirement increases as population increases,
a much smaller proportion of city labour force is available
for basic activity in a big city than in a small one~-45 per
cent in a city of one million population in contrast to
75 per cent in a city of ten thousand population, The small
city, therefore, with its large block of "unattached" labour
force that can be directed into one or feﬁ export fuhctiens,
has a far greater potential for specialization than the big
center, Secondly and conversely, the big city, by being
able to accommodate such a large proportion of ité labour
force in city-serving functions, relies to a lesser degree
on "outside™ activity than the small center; thus it is
moré self-sufficient, Ullman and Dacey believe that the
trend in minimum requirement values where large cities
have higher total minima than small cities, is consistent
with theory, ".... since the larger the city the larger
the number of specialties that can be supported and the

more self-contained the city can be, "8 Morrissett, taking

8Ullman and Dacey, op. cit., 180,
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a somewhat different tact, also concludes that big cities
approximate self-sufficiency more closely than small cities.?
He states that for the manufacturing functionslwhich he
studied only one out of fourteen is ubiquitous in cities

of ten thousand population, whereas nine out of the

fourteen are ubiquitous for cities of one million.lo He
concludes that "the fact that all but a few industries~are
ubiquitous in lérge cities is another way of saying that big
cities appear to be more nearly self-sufficient than small
cities."fll Defining the terms "sporadiec™ and “ubiquitous"
in a Wa& similar to Morrissett'él2 and aﬁplyiné these -
criteria to data on Canadian cities reaffirms Morrissett's

conclusions., At the ten thousand population level seven of

9Mbrr1s5ett "The Economic Structure of American
Cities," Papers and Proceedings of the Regional 801ence
Association, IV (1958), 245.

10Ibid. Morrissett defined the terms sporadic and
ubiquitous quantitatively as follows: "if the "k-value" of
an industry is less than one-fourth of the national
percentage, the industry will be called sporadic; and 1f
the ratioc is one-fourth or greater, it will be termed
ubiquitous.™

H1bid.

leuantitative definitions of the terms sporadic
and ubiquitous as applied to data on Canadian cities: If
the expected minimum requirement value of a function is.
less than one-third of the average percentage for the
cities studied, the function is called sporadic; and if
the ratio is one-third or greater, it is termed ubiquitous.,



96
the thirteen functions studied are classed as sporadic, but
at the one million level only two functions remain sporadic.

In brief, analysis of the trends for minimum require-
ment values of functions feveals that: (1) the probability
of functional specialization decreases with increasing city
size, (2) the probability of functional diversification
increaseé with increasing city size, and (3) self-sufficiency
in cities increases as city size incfeaseé.

To summarize, the relative positions of activities
in the functional profile of cities have been discussed in
terms of mean values of total city employment, expected
minimum requirement values, and in light of city-size
differences, The reaction of minimum requirement values
to city-size changes has been noted and its effect on city
functional structure has been described. The findings,
based on quantitative data, generally coincide with
qualitative observations made by earlier analysts, as well
as with quantitative results of other similar stﬁdies;

Trade and manufacturing were found to be the
dominant functions in both the total functional structure
of the city and in the city-serving profile, although
manufacturing, and some other economic functions, were

found to be weaker as city servers at the lower population
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levels. The social functions, although secondary to the
economic activities, are still significant in the functional
profile especially in the small cities, There are some
significant changes in and influences on éity functional
structure associated with changing city size. These are:
(l) the large city is more purely an "economic
mechanism” than the small city judging from
the shifts in the ranking positions of functions
with city-size changes.
(2) there is a greater capacity and potential for
" functional specialization in small cities than
in large ones.
(3) large cities are more diversified and self

sufficient than small ones.

III, THE DISTRIBUTION OF THE RELATIVE IMPORTANCE
o OF FUNCTIONS IN CANADIAN CITIES

Alexandersson has noted that the distribution pattern
of urban activities can be grouped into two broad clésses:
sporadic and ubiquitous. For convenience, the distribution
patterns of functional relative importance examined were
grouped into these two classes for discussion éurposes. As
stated in Chapter I, sporadic activities can normally be

considered basic or city-forming functions, The ubiquitous
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activities, except when possessing abnormally high values in
city employment profiles, are usually service or city-
serving functions. In those isolated cases when ubiquitous
activities do have aﬁypically high values in cities, they
should be considered basic functions.

Because of the highly aggregated nature of the
functional groups used in this study--thirteen categories
in contrast to Alexandersson's thirty-six--it was not
possible to apply Alexanderséon's criteria in classifying
activities as being either sporédic or ubiquitous., His
reasoning, however, was followed when allocating funétions
to the classes, It was assumed that the ubiquitous functions
will appear in relatively constant proporticns in cities
except when they take on city-forming status, In contrast,
the sporadic activities can be expected to rangé greatly
in their relative importance from city to city. These
assumptions led to the combined use of (1) the coéfficient
- of variétion_of city employment in funcﬁiénsl3, and
(2) the scatter diagrams given in Figure 2, (péges 69-72),

intclassifying_functions as being either spofadic or

13The coefficient of variation for city employment
in a function is the standard deviation for employment in.
the function as a percentage of the arithmetic mean for
employment in the function,
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ubiquitous,

Functions . Coeff, of Variation
Extraction 332,2
Government Service 95.5

_ Business Service 75.6
Public Utilities 65,6
Wholesale Trade 64.8
Transportation, etc. 59.1
Manufacturing 52.2
Community Service hl.5
Finance, etc. L1,
Construction 3462
Recreation 33.3
Personal Service 2442
Retail Service 21,6

The activities considered by Ratcliff to be the principal
urban functions--manufacturing; trade (and transportation),
and extraction--rank high as sporadic,'hence}basic, functions
when "sﬁofadicﬁ is defined in terms of a high degree of
variation from'a constant level., However, three activities,
usually considered as service functions and as having
ubiquitous distributions, have higher rankings than wholesale
trade;;tranquftation and manufacturing. Examination of the
scatter diagrams in Figure 2, (pages 69-72), shows that two
of these functions--business service and pﬁblic utilitiese=
have high coefficiené-véiues because on the few occasions
when atypicall} high percentage: values occur for them the
values are so very high, they have increased the coefficient
of variation markedly. Except for these isolated instances

when extremely high values appear (once for business service,
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six times for public utilities), the distribution patterns
in the scatter diagrams for thése two functions resemble the
patterns of activities with much smaller coefficient of
variation values., For this reason these activities were
classified as ubiqﬁitous functions, Government service,
although having a tendency to appear in similar proportions
in many cities (Figure 2, page 71) was considered to have
too many”deviations (abnormally high values) not to be |
classed as a sporadié activity. —

The dictionary meanings of "sporadic™ and "ubiquitous"
cannot be applied strictly here. ?erhaps differeﬁt terms . ”
should have been selected. However, because the reasoning
behind the classification of functions as being sporadic or
ubiquitous has been outlined, the exact terms applied were
not considered of great importance. Because the functional
categories used are highly aggregated; the classification of
functions as sporadic or ubiquitous should be considered in
relative rather than in absolute terms, The classification

of activities used is outlined below:

"Sporadic™ Functions "Ubiquitous" Functions

Extraction Business Service

Wholesale Trade Public Utilities

Transportation, etc. Community Service

Manufacturing Finance, etc,

Government Service Construction
Recreation

Personal Service
Retail Trade
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The distribution patterns of functional relative
importance in cities are discussed in terms of the Canadian
"heartland®" and ™periphery", This regional framework,
élready inﬁroduced on page-h and in Figure 2 (pages 69-72),
is a useful conceptualization when analyzing éity functioﬁal
character at the national level, because the distributions

of cities within the two regions differ so greatly.

Functions

Extraction. Of all the distribution patterns, that

of‘extréctieh best fits Alexandersson's definition of a
sporadic pattern, Extraction appears'as a distinctive
function in only seven cities; it is completely absent in
twenty=-8ix centers and accounts for less than 1 per cent

of city labour force in forty-two others., In six of the
seven cities where it is distinctive, hewevér, it rates as
"Class I'" meaning that it accounts for at least 28 per cent
6f city'émployment; only manufacturing requires a higher
excess employment value for a Class I rating of "distinctive-
ness™ and no city achieves it, Five'of these ciéies are
locaéed in the northern and eastern periphery zones, and one

is in the heartland. Because extraction, in each case

mining, is also the dominant function for the cities, further
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discussion of them is postponed to Chapter III. The seventh
city where extraction is a distinctive function (Class III)
is in the western periphery--Lethbridge. Only h“per cehﬁ'_
of this city's labour force is in extraction (coal mznlng)
giving llttle evidence of the fact that mlnlng was the
initial city-forming function in the city, Lethbridge, like
the modern "pioneer™ towns of Kitimat and Thompson, was
developéd as a company town in 1885 in conjunction with the
exploitation‘of coal deposits used to supply the Canadian
Pacific Railway.

The fact that extraction is absent in one-third of
the cities, and accounts for less than 5 per cent of the
labour force in a city where it provided'the basis for city
formation brings into question the position of the function
as a principal urban activity, The fact remains though,
that extraction regquires the concentration of people and
machines in a small area, thus creating an urban situation,
The type of urban center associated with this function,
however, is usually quite different from that associated
with the other principal urban activities., It is wholly
site oriented because extraction activities‘ére inevitably_

oriented to the immobile natural site of the resource, The

necessity of placing a high priority on site factors often
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means that the situational aspects for other city-forming
activities are unfavourable, thus tending to limit the size
of the center while increasing the propensity for
specialization,

Cities over ten thousand population in 1951 accounted
for only one quarter (27.5%) of the Canadian labour force
in extraction, in contrast to 80 per cent of the nation's
labour force in wholesale trade, and 68 per cent of the”
national employment in manufacturing. Extraction, then,
can be considered most important as a city-forming activity
in urban cenfers under ten thousand population. As the
size of the center increases, the relative importance of
extraction tends to drop at a very fast rate, other city=-

forming activities becoming the mainsprings of urbanization,

Manufacturing, wholesale trade and transportation.
The distributions of relative impoftance for théée.ihﬁdftant
city-forming‘functions illustrate the essential elements,
not only of city functional character, but élso of Canadian
economic geography; they demonstrate clearly the effect of
distance on the economy of Canada. Two of the distributions
are almost identical, those of wholesale trade and trans-
portation. The important elements in both patterns are:

(1) the almost complete lack of "distinctiveness" in the
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heartland, and (2) the almost unbroken high rating of relative
importance in the“periphery. Less than ten of the forty-five
heartland cities have either function showing as a distinctive
activiti. In contrast, in the western periphery, trans-
portation and wholesale trade do not occur as distinctive
functions in only three of the fifteen cities, |

A complete transposition takes place with the
manufacturing distribution (see Figure 4). Manufacturing
appears as a distinctive fuhction in onl& five of the
thirty-five peripheral cities while it is distinctive in
thirty-two of the heartland cities., That is, there is an
exceedingly high, almost exclusive, concentration of
manufacturing relative importance in the heartland, In the
periphery it simply does not rate as a distinctive function
except in purely resource-oriented manufacturing centers,

These almost diametrically opposed patterns
(manufacturing versus wholesale trade and transportation)
brovide some indications of the differing charactéristicé
of these functions. Trade and transportation, while
requiring the concentration of facilities and people for
their performance, are functions of space (distance). They
are concerned with the collection, transfef, and distribution

of goods. They can be expected, therefore, to reach their

highest levels of relative importance in those areas where
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extensive activities (rural functions as defined in Chapter I)
are of prime importance. Such is the situation in the -
eastern, and especially, the western periphery. A very large
proportion of the total "economic energy" generated in these
zones is "consumed" in overcoming the gréat distances
associated with extensive activities such as the wheat-
production and ranching functions of the brown and dark:
brown séil regions of the Great Plains, The cities in these
zones, as the loci of the "economic energy", reflect in their
functional profiles this ihvolvement with distance.

Manufacturing, on the other hand, is focused on
adding value to goods through their conversion, and -
obtaining a net return by so doing. To maximize the net
return, the costs of assembling inputs and distributing
outputs must be kept minimal, but also, so must be the cost
of the conversion process itself, This latter objective
introduces factors not directly involved in wholesale trade
and transportation, such as economies of agglomeration, and
internal and external scale economies, Economies that accrue
through agglbmeration and economies of scale tend to promote
the concentration of manufacturing activity in areas where
large populations (easy access to markets) and other
manufacturing acti§ities (allows specialiiation and gives

more opportunities for substitution)_are located. Only when
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the costs éf assembling inputs is high in relation to total
costs, when no substitutes are available, or when the weight-
loss is high in the manufacturing process will resource or
input location factors override those factors favouring
market=-oriented locations,

Such influences tend to propagate population concen-
trations already established and give such concentrations of
people and economic activity a self-generating capacity., -
This featﬁre perhaps.more than any other factor, is respon-
sible for the continued growth of economic activity in the
heartland. The‘ihitial causes of concentration in the
heartland were: (1) relatively easy access from the Old
World and the United States! "core®™, (2) the availability
of resources demanded in wofl& markets--fur and timber, and
(3) the existence in the heartland of a favourable resourcé
baée for agriculture, The growing agricultural population
demanded manufactured goods; this demand was met by imports
initially, but because the inputs for many manufacturing
processes were found in the heartland, local manufacturing
soon developed in response to the local market, A -
"eyclical" relationship developed between rural and urban

activities in the heartland with growth in one sector

allowing expansion in the other., Because of the excellent
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locational relationships existing in the heartland among the
factors involved in urbanizétion--a good agricultural base,
the existence of energy resources and raw materials, a
large labour supply (and market), and port facilities, all
within a relatively small area-;the heartland has been
able to extend its market area to the other regions of
Canada and become the focal point of the nation. The
distributions of relative importance of wholesale trade
and transportation, and manufacturing in the nation's
cities tell this story more clearly than any of the.other
distribution patterns, The functional profiles of cities

are very reliable indicators of regiocnal character,

Government Service. Only in the capital cities and

"garrisoh towns" doés this function assume city-forming
status, and eveh then it is often secondary to the
economic activities as a city builder, For example,
government service does not have a distinctive role in
éither Wihnipeg or Toronto--both capital cities. It
attains Class I ratings (excess emplojment value o%er
17.8 per centiéf city laBour force) in the larger cities
only in the national capital, and in the provincial

capitals where both legislative and military functions are
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located (Victoria and Halifax). Class.I ratings of relative
importanée also exist for the‘garrison ﬁowns of St, Jean
(military college) and Trenton (air force base)., Class II
ratings are found"in the provinéial capitals of Frédericﬁén,
Regina, and St. Johns, and in the military and administrative
centers of Kingston (military college and penal institution),
Pembroke (army camp), and Barrie (army camp). Except for
three cen£ers, the éwelve_temainiﬁg cities ﬁhere government
service is distinctive (Class III) are located in the
periphery. Of the threé in thé'héartland one is a
provincial capital--Quebec City, and the other two are
regiecnal service centers on the edge of the main manufac-
turing zone of southern Ontario=-Belleville and London,

This function, like transpbrtation and whélesale
trade, tends te be relatively more important in the
periphéral cities, illustrating again the concern of these
cities with the problem of distance and large, relatively
sparsely populated hinterlands. _The administration functions
"consumé" préportionately ﬁére "ehergy" in the periphery
where friction of distance is high, than in the highly
deéeloped heartland where settlement is relatively dense

and easy access exists to all areas.,
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The Dlstrlbutlon of the Relative Importance ‘of the

Ubiquitous Functions

As expected there are no distinct gaps or concen-
trations in the distribution patterns of the ubiguitous
activities, The great contrasts existing between the
periphery and the heartland in the patterns of relative
importance for the sporadic functions are not found,

Some slight differences in functional relative importance,
above that created by ubiquitous functions assuming city-
forming status, are, however, exhibited by the distributions
and serve to illustrate some significant differences in
city functional structure within regiohs, especially the
heartland.

The distribution patterns of functional relative
importance in the heartland for the ubiquitous functions—-
for example, retail trade and recreatlon, (see Figure 5)--
when compared with the pattern for manufacturlng,

(Figure 4, page 105), serve to illustrate the "binodal"
nature of the region's urban structure. The ménufactufing
pattern indicates twd areas of concentration in the
heartland, One consists of the cities near Montreal, the
other of the cities at the western end of Lake Ontario.

The patterns for the ubiquitous functioens show that,
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generally, the importance of these activities is highest in
the cities outside the manufacturing "cores™, In the cities
making up the manufacturing concentraéions,mthe‘ubiquitous
activities tend to have low ratings of relative importance
except for the few instances when they attain strong city-
forming status,

These distributions reflect some important charace
teristics of the heartland's economy and the nature of the
cities in this region. Maﬁufacturing within the heartland
is shown to be highly concentrated in two areas, and the
cities making up these "cores™ have very few functions
other than manufacturing showing up as distinctive in
their profiles., The heartland cities falling between and
beyond the two manufacturing "cores", however, demonstrate
a significant degree of "distinctivéness" in the ubiquitous
functidns. Moreover, inéluded in this latter city group
are most of the few heartland cities where wholesale trade
and transportation.show &% 'distinctive functions. These
cities are in fact very similar in functional strucﬁure to
the majority of the peripheral cities where servicing a
hinterland is the principal raison d'etre of the city. The
cities in the manufacturing "cores" én the other hand, are

the basic units in "city-systems™ where intercity and
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intracity interaction is often relatively more significant
than city-hinterland activity.

The relatively few times ubiquitous functions take
on city-forming status are of interest simply because they
are exceptions to the general situation. Although it is
not possible to comment on all the occasions that the
ubiquitous, city-serving functions assume a city-forming
capacity, some of the more outstanding ones are mentioned.

Two of the best examples of this phenoﬁenon are
given by the business service and public utilities functions.,
Seventy-nine.of the eighty cities have less than 3 per cent
of city:labour force in business service, One city,
however, Pembroke, has over 7 per cent of its labour force
in business service, making this function very significant,
in relative terms, in the city's functienal profile.
Pembroke has a relatively high.concentration of empioyment
in engiﬁeering and scientific service, The city is located
in the Ottawa Valley where_the exploitation of white pine
provided the impetus for settlement and made Pembroke a ma jor
administrative center (county seat) as well as an important
wood-prdcessing_city. The adminisﬁrative function of the city
is further reflected through the significaht business service

employment rate, The city is a site of a district forester's
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office, and nearby is a large forest research station, as
well as an important military establishment, There is also
a major proviﬁcial fish hatchery and bird sanciuary
proximate to the city. 1In addition the city is the head=
quarters of engineering firms associated with forestry
operations, add legal surveying,

The distribution of relative importance for the
public utilities function follows closely that of business
service, The functicn appears in an almost standard and
uhspectacular'proportion in all cities but a few located
in the heartland. The two most outstanding exceptions are
Niagara Falls and Valleyfield, both associated with well=-
known hydro power generating sites: Niagara Falls and
Beauharnois. In these instances the public utilitiés_
function is definitely a basic activity. The other heart-
land cities with high ratings for public utilities are all
associated with hydro power, either its generation,
transmission, or administration. Barrie, fqr’example, is
one of the nine regional offices fbr Ontario Hydrb.'

The few times that community service aﬁtains'
relatively high ratings in city functional profiles serve
to illustrate, to a very limited degree, the duality that

exists in Canadian culture. The three cities having the
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highest ratings for this function are located in Quebec, and
seven of the top fifteen cities in community service are
‘found in predominantly French-speaking areas. Educational
and especially religious activity would appear to be very
important (in relative terms) in the functional structure
of cities ﬁithin the realm of French Canadian culture., 1In
St. Hyacinthe, for example, over 38 per cent of the J
employment in community service is in religious activity.
Although the point cannot be pursued very far on the
limited evidence presented here, it is thought that a
closer approximation of the "cathedral”™ town will be found
in Quebec than in any other brovince. |

With the exception of the "finance, insurance and
real estate' function, the remaining ubiquitous activities
attain atypically’high values only in a few peripheral
cities, {As expected, the cities where finance, etc.
attains the greatest importance are in the heartland.
Toronto, as the financial heart of the nation, has the
highest rating in Canada for this function. The two
insurance centers of London and Kitchener-watérloo,élosely
follow, Retail trade and recreation maintain their

ubiquitous characteristics throughout, showing no extremely

'high atypical values for any city. Generally though they
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are more significant in the peripheral cities than in those
of the heartland. Personal service is very distinctive in
a few peripheral cities,lbut again it is insignificant in
the heartland. The one remaining function, construction,
is unlike other city functions in that the proportidn of
the labour force employed in the construction industry is
in large part determined by the current growth or expansion
of a community. Its importance indicates the dynamics of
growth more than ﬁhe actual functional relationships of a
city. An outstanding exception to this thesis is found
in one city, although it is primarily one of scale.
Edmonton has a high rating of ™distinctiveness™ for'
construction. In large part this is due to the high growth
rate in the cit& brought on by petreleum and natural gas
discoveries in its hinterland, but some of it is due, it
is suggested, to the situation of Edmonton in relation to
northern development. Edmonton is the "gatewéy to the
Arctic™ and as such is the home office 6f many construction
firms éﬂd residence of workmen concerned with northern
construction. These two factors have led to construction's
high ratipg in Edmonton. | ) )

The distribution patterns of relative importance for

the ubiQuitous functions, by themselves, do not reveal any



117
significant vériations at the national level in city
functional character, However, when used to supplement
similar patterns for the sporadic activities, they act to
refine the overview of city functional performance,

especially in the heartland.

Summary: "Heartland", "Periphery" and Canada's Urban
co ra:h , AR N L

.—The foregoing discussion has shown that the
distribution patterns of relative importance for urban
functioﬁs in Canada are characterized by extreme unevenness,
The heaftland, enjoying excellent locational relationships
for many manufacturing processes--the key urban function--
is the site of urban concentration., The region'contained
52 per cent of Canada's population in 1951, yet it occupies
only 2.5 per cent of ﬁhe nationts land arealhj forty=-five
of the eighty cities studied aré in the heartland.
Indicative of the different densities existing in the two ~
fegions is the average road distance between cities, Cities
in the heartland are, on the average, 280 miles apart by

road,,while_those in the western periphery are separated by

14The percentage values were derived by determining
the population and area of all census divisions that make
up the heartland, and comparing the total values for the
heartland with the national figure., Source: the 1951 Census
“of Canada.
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an average road distance of 740 milesls. .Whereas great
concentration of economic activity, financial power, and
population exist in the heartland, the periphery is
characterized by huge sparsely settled areas, giving it
almost vassal status in its relationship with the heartland,
The distribution of relative importance for the manufacturing,
wholesale trade and transportation functions illustfate,
in a very definite manner, the fundamental difference
existing between the majority of the peripheral cities and
most of the heartland cities., The periphery, because of
its involvement with the friction of distance, must devote
much more of its "economic energy™ to overcoming this
friction than musﬁ'the heartland Qhere distal friction is
relatively inconsequential. These fundamental différences
in situational characteristics, reflected by the high rating
of "distinctiveness™ for wholesale trade and transportation
in fhe peripheral cities, and manufacturing in the heartland
cities, provide the basie empirical evidence supporﬁing the

concept of "heartland" cities and "peripheral® éitiés.

15Average road distances were derived by determining
the road distance between cities using mileage charts on
official provincial and oil company road maps,
A more detailed account of the concentration of
act1v1ty in the heartland can be found in, D.W. Slater,

for Tomorrow Conference Background Papers, Vol. 1 ZOttawa~
The Queen's Printer, July, 1961), pp. L10-11. '
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Concentrations in national distributioﬁ patterns of
socio—economié phenomena, although evident in spectécular
fashion in Canada, are not peculiar to this country alone.
E.L. Ullman has delineated and described the "core™" and
"fringe" areas of the United States, He states that the
American core, located in the northeastern part of the nation,
has 43 per ceﬁt of the nation's population and 52 per cent
of the total ﬁational income élthough it occupies only
7 per cent of the land. 16 4.E, Smailes in his studies of
urban phenomena in Britain refers to the "hour-glass" shaped
area of maximum urban concentration:
"The most striking feature [of ‘the distribution of
urban centers in England and Wales] is that a great
ma jority of towns are concentrated within a belt
-e@xtending north-west from the south-east coast and
London region to the industrial areas of Lancashire
and West Yorkshire, A large proportion of the
urban groups is found clustered in areas within
forty miles radius of central London and central
Manchester . . . In fact, the form of the main
area of concentration may be likened to an hour-
glass, with its main axis running through Londog_
and Manchester and its waist about Northampton; 7
Similar concentrations of population are also fcund in

continental Europe for example, the Po Valley of Italy,

16Edward L. Ullman, "Regional.Development.and_t,he N
Geography of Concentration," Papers and Proceedings of the
Regional Science Association, IV (1958), 181, .- - -

.17Arﬁhur E.qualles,;"The Urban Mesh of England and
Wales,™ Transactions and Papers of the Institute of Brltlsh
Gquraphers, 119465 89. . A
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the basins of the Seine and Meuse in France and the Rhine
and Elbe in Germanye. | |

To describe the distribution of urban functions in

terms of a "heartland™ and a "periphery" or a "core' and a

"fringe" seems reasonable because concentrations of popu-
lation such as those outlined above have been shown to be
intimately associated with urban functions, especially
manufacturing.l8 Ullman states that 70 per cent of the
United States industrial employment is located in the
American core.,l? Smailes claims that ™, . .the industrial
population in Britain is the major determinant of the
arrangement of urban centres."20 He further states that:

The peculiarly uneven diétribution of towns and

cities that is characteristic of Britain is

directly attributable to the high degree of :

localization of the natural foundations of the

industrial and commercial life of this country.

The distribution of the industrial population

is thus seen as_cause rather than effect of the
urban pattern.

18This statement must be qualified to the extent
that it applies only to industrialized countries,
Population concentration and urbanization are not necessarily
closely associated in non-industrialized nations,

20smailes, o¢§’éitQ, 90,

211bid,
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Allan Rodgers in portraying graphically the variation in the
distribution of the manufactural emplojment in Italy has
shown the coincidence of the important manufaétﬁring areas
with the densely populated core area of Italy-- the Po River
basin,?? | |

The close association of population concentration and
urbanization, in the industrialized countries at leést, is
really self-evident, especially when recalling Ratcliff's
definition of urban act1v1ties- ", . esactivities that )
require the concentratlon of people, buildings, and machlnes
within relatlvely small ‘areas."?3 yrbanization thus leads
autbmatically to concentrations of human activity, and hence
to unevenness in the distributions of socio-eéonomié
phen@mena. The examples of concentration cited above,
- together with the evidence presentedlfor the Canadian scene
vhere city functional structure was shown to vary,funda;
mentally between regions;;provide s;rong support for the
"heartland-periphefy" concept and i#s applicatidn to the

analysis of urban character at the macro or national scale,

22p311an Rodgers, "Regional Industrial.Development with
Reference to Southern Italy," Essays on Geography and Eco=
nomic Development, Norton. Glnsburg, ed., Department of
Geography, ﬁnlver31ty of Chicago, Research Paper no. 62_
(Chlgz%o73Un1ver81ty of Chlcago Press, 1960), Chap. IX
PP ={De

23R,U, Ratcliff, Urban Land Economlcs (New York-
McGraw-Hill Book Company, °4 s Peo -




CHAPTER III

THE DOMINANT FUNCTIONS AND SPECIALIZATION
N " OF CANADIAN CITIES

~ In the preceding chapter urban functions were
studied'systematically in order that their relative
importance in all cities could be assessed.. In this
chapter dominant activities in cities are diseuseed, and
city epecialization as shown by an index developed by
Ullman and Dacey is examined., Finally, a discussion of
city types and their distribution is presented.

Section one of the chapter deals with the techniques
utilized in identifying dominant functions and determining
ciﬁy specialization, 1In the second~and third sections the
disﬁribution of cities-by dominant activities.and degree
of specialization, respectively, are examined. The
fourth and final section includes the discussionvof city

types and their relationship to factors of location,
I. MEASURES OF FUNCTIONAL DOMINANCE
' AND SPECIALIZATION |

 Functional dominance. As described in Chapter I

the dominant function of a city is here defined as the-

activity having the lérgest share of total city excess
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employment, The idéntification of dominant functions
involved the utilization of techniques described in Chapter
II. As outlined in Chapter II excess employment values were
véélculated when identifying distinctive activities in cities.
These values, calculaped by subtracting a city's expected
minimum reqﬁirement values from the city's'act&al employment
values for functions, were further appliéd to determine
dominant activities. The excess employment values for all
activities within a city were added to give total city
excess employment. The percentage share of this total
associated with each function was then calculated and the
function having the largest share was considered to be the
city's dominant activity., The activity identified need not
neceésaril& be a distinctive function in addition to being
the dominant one, although the probability of this being so
is high. Again, because only basic activity (excesé
employmeﬁt) is used, this method of determiniﬁg dominant
functions Qould appear to be superier to methods based on
total city employment where the included ", . .nonbasics

'cloud the picture'. . .".l

Functional specialization. The problem of determining

1J.W. Aiexander,Y"TheABasiceNenbasic Concept of Urban
Economic Functions,™ Economic Geography, XXX (July, 1954),
251, . S — - _
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related to that of identifying distinctive and dominant
activities, Norms or standards must be established against
which the specialization of individual cities can_be
measured, and'units of measurement must be developed,

Several methods of determining functional speciali-
zation have been devised, most of which have used census
employment data as source material., The most common standards
or reference levels against which individual cities or other
areal units are compared in evaluating specialization
include the distribution of employment among selected
economic activities for a nation, the average employment
distribﬁtion in selected activities for all cities or
areas under study, and equal distribution of employment in
all activities selected.,

P.S.‘Florence and associates used the national
employment pfofile as a base when calculating speciélization
indices on a state level in the United States.? The
employment structuré of each state (percentage di#tribution
of employment in all economic activitiés) was compared to

that of the United States--the nation--uéing the latter as

2P 3. Florence, W.G. Fritz, and R.C,_Gilles, _
"Measures of Industrlal Distribution," Industrial Locatlon
and National Resources, U.S. National. Planning Board
(Washington, D. C.,. U.S. Government Printing Office,

19#3).
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a frame of reference for a balanced structure. Deviations
between the state and national values for individual
economic activities were summed; disregarding positive and
negative signé; and the resulting total was taken as a
specialization index, , 7 o

Both J.W. Webb3 and A. Rodgers“ have used average
employment values in selected activities for the cities
under study as base levels in constructing specialization
indices. Webb's index is similar to Florence's in that it
is the sum of éll a city's functional indices: As described
in Chapter I, Webb's funétional indices are weighted
location quétients.based on mean values of employment in
all functions for ﬁhe cities he studied. If a city has a
specialization index of unity in Webb's system, the
, employment structure of the city conforms absolutely to the
mean employment profile for the cities studied., As the
index increases in value, specialization increases.

Rodgers has developed an index whose value ranges from

3J W. Webb, "Basic Concepts in the Analysis cf -
Small Urban Centers -of Minnesota," Annals of the Assoclatlon
of American Gquraphers XLIX (March, 19555, 55-7204--

by, Rodgers, "Some Aspects of Industrlal Diversi-

fication in the United States," Economic Geographz,
XXXIII (January, 1957), 16-30, .
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with increase in the index value. An index of zero indicates
that the employment distribntion in the city is ideﬁtical
to the mean employment distribution for all cities under
considerationQ Absolute specialization is indicated by
an index valué of 1000, This value indicates that the
entire employment in a'city is in one function. In using
‘the mean employment structure as the base of their
specialization indices, these analysts are assuming that
the mean structure is the "balanced" city structure,

Equal distribution éf‘employﬁent among functions was
used as a base in the studyAby_ROC. Tresses.,ﬁe used equal
employment in twelve major industrial groups és a basis for
least specialization (or absolute diversificaﬁion) and
computed the deviatioh of a city's employment profile from
this base as an indicator of the‘degree of specialization,
Rodgers states that this is ", . .relatively meaningless
because an index constructedAon such ‘a base [equal employment
in each function] would vary tremendously baééd on the kinds

and_numbers,of_iﬁdustrial groups nlezisu::'ed«.-“6

5R C. Tress,_?Unemployment and Diversification of
Industry," The Manchester School, IX (1938), cited by

A. Rodgers, Woome Aspects of Industrial Diversification-in
the United States," Economic Gqurqphy, XXXIII (January,

1957), 18.

6A. Rodgers,.“Some Aspects of Industrial Diversi-

fication in the United States," Papers and Proceedings of the
Regional Science Association, I 118555 2
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Each of these standards has some serioﬁs conceptual
faults, First, it is questionable whether any of the bases
represent "balanced" employment structures. Secondly, as
stated by Rodgers,ﬁﬁ, « +no area can be a microcosm of the
nation as a w_hole-";7 therefore; the comparison of individual
cities with the nétional employment profile or with.the
average employment structures for all cities under study is
probably not a completely valid means of determining
specialization. In reality specialization, and itsvantonym
diversification, are difficult to define in this context,
as is a "balanced" structure. The particular "employment‘
mix"™ repfesentati#e of a balanced profile probébly differs
witﬁ city location and size, and the national economy.

Because of the difficulties encountered when:using
the described standards, a different approach was taken in
determining specialization in this study. A specialization
index developed by Ullman and Dacey based on the_expected
minimum requirement profiles of individual cities was adopted.8
This index assigns values to cities on the basis of the

distribution of total city excess employment among the city

7Ibid., B-3.

8E.L. Ullman & M.F. Dacey, "The Minimum Requirement
Approach to the Urban Economic Base," Papers and Proceedlngs
of the Reglonal Science Assoclatlon, VI (196“), 189,
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functions. Ullman and Dacey have designed thgir index so
that large deviations (éoncentrations in one or very few
functions) are accentuated. The for;nula9 for determining
the indexmvalue is: | | |

s Z (Py-1;)” )2 SZiPi—ZiMi‘?z
Ml ZiMj

where: "3S"™ is the index of specialization, "i"

refers to each of the thirteen functions, "Pi".

to the percentage of total city urban labour force

employed in each of the "i" functions, "Mj" the

expected minimum requirement for each function,

and ">§" the sum of all the functions,

An index value of unity indicates that the distri-
bution of excess employment among functions is of the same
magnitude as the distribution of total minimum requirement
employment among functions. That is, if a city's expected
minimum requirement values for each function are multiplied
by a common factor, the product in each case would be the
city's actual employment percentage value for the respective
functions, For example, if the census industrial categories
are aggregated into five functional classes, a city would
have a specialization index of one, if the conditions in
Example A (page 129) held. In this case the actual city

employmentmvalues exceed the-expected minimum values by a

factor of 2,5 in each function. Excess employment is

91bid.



EXAMPLE A _
Function Mj !'Pi Pi-Mj (Pi-Mi)? (Pi-Mi)? (5iPj-%iMi)? Specializa-
: " (excess . T T oM tion Index
~ employment) i 47 ~

Per cent of City Urban Labour Force

a 10,0 25.0 15.0 225,00  22.5 90.00 gga%% = 1.00
b 5,0 1245 745 56,25  11.25 o
C 2.0 5.0 300 9000 ’+.50
d 15,0 37.5 . 22,5 506,25 33,75
e 8.0 20.0 12.0 144,00 18,00

Total | o -

expected o :

minimum | 40.00 100,0 60,0 I |(Pi=M5)? | _ 90.00

require- —_— .

‘ment My

value ' '

621
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distributed among the functions in the same proportions as
the total minimum requirement employment is distributed
among them, |

The distribution of excess employment would appear to
provide a reasonable base reference when measuring Speciali-
zation, The use of an unrealistic standard such as the
national employment structure or the average employment
profile for cities under study is avoided; and because
excess employment is determined as a function of city size,
the effect of changing city size is allowed for. Also, by
assigning an index value of unity to cities whose distri-
bution of excess employment is of the same magnitude as
that for the total minimum requirement employment, and
increasing the value of the index as deviation from this
pattern increases, a rational plan of action is followed.

It Seems logical to expect the distribution of excess
émployment among functions in "diversified" or "well
balanced™ cities to follow cloSely the distribution of the
minimum fequiremeht employment, - Similarly; deviation from
this format would indicate a tendency towards an "uhbalanced"
city spructure and hence specialization., City fuﬁctional N
specialization as given by an index based on the Ullman-

Dacey type is discussed in Section III,
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At this point, it is necessary to digréss and present
some comments on Ullman and Dacey's application of their
specialization formula. These anélysts appear to have
misinterpreted their own index, They state that ". . .a
city with~its excess distributed evenly above eacﬁ of the
14 minima represents the most diversified or least
specialized cit;y."lo They also state that, "The higher the
number [the index‘value] the more specialize&A[the city] ;
the lower the more diversified."11 This would mean that a
city whose excess employment wa; distributed evenly among
its functions would have the lowest index value. Exami-
nation of the properties of the index reveals that this
is not so, This is made evident by comparing the féllowing
example of city functional values where excess employment
is digtributed evenly among fuﬁctions, to the earlier
example (page 129) where the excess employment is
distribuﬁed in_coﬁstant proportions relative to the minimum
requirement_values. The»minimum requirement values are the
same for both examples; this assumes that the cities in
examples "A™ and ﬁB" are equivalent in population,

In?tﬁe.eariiér example ("A") the index value is

194pi4., 190.
Mipid,



Function M, P, P, =M, (P;=M; )% (P;<M;)? (Z3P3~%3M;j)? Specializa-
: E Rl (e%cfés SR — ;m_ »,;ﬂl},i,_f. tion Index
__employment) My EEMg :
Per cent of City Urban Labour Force
10 22 12 14 Lok 90.0 = 1.58
5 17 12 Lk 28,8 -
c 2 1 12 1h4 72,0
d 15 27 12 144 9.6
e 8 2 12 Lishs 18.0
Total - B o
expected | '
minimum | 4O 100 S| (Pi=Mi)?|
require- ——— = 142,8
ment Mi“
valge | o

2ET
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unity, but in the later example ("B"), it is 1,58, suggesting
that "B" is more spegialized thaﬁ-“Aﬁ even though excess
emplo&mént is distributed evenly aﬁoﬁg funections for "B%,
These findings are at variance with Ullman and Dacey';.d
statement_regarding excess employment distribution. J
‘Observation of city characteristics suggests that to expect
the city of example ™A™ to be less specialized would appear
rational since it is”uﬁlikely that equal amounts of excess
employmént would be found in all activities in.the least
speclialized cities. Because th§ minimum requirement values
vary among activities it is to be_expected that excésé
employment values will also vary from function to function
in the least specialized city. Equal amounts of excess
employmént in all activities, of necessity, indicates that
some functions will be relatively more important than
others because the base from which excess employment is
measured differs among functions. For example, if all
activities in a city have excess employment values of
5 per cent, the function whose minimum requirement value
is 1 per cent will be relatively more important in the city
than the function whose minimum is 4 per cent; hence, there
is a trend towards specialization when excess employment

values are identical for all functions.

i
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Ullman‘and Dacey appear to have overlooked one other
significant item when applying their index. At one'point
the specialization index formula calls for the division of
the square of a function's excess employment value [(Pi-Mi)z]
by its minimum requlrement value [Mi]. As long as Mi> 0
the formula operates satisfactorily; however, in the case
of one function--extraction--Mj £ 0 regardless of city size,
This is true of both Ullman and Dacey's study and the
present study. Since the relatiénshiﬁ "X 4 O" is undefined
(mathematically impossible) it is not péssiblé to apply the
formula in the case of extfaction in a mathematically
correct manner. |

Ullman and Dacey appear po have equatedAthe relation-
ship [(Pl--M:l)2 ¢ Mj; when My = 0] to zero. Apart from being
mathematically incorrect this practice, although not
altering index values significantly for cities where
extraction is unimportant, does give very misieading index
values for cities where extraction is significant. The
index values for extraction centers are much lower than
they should be. To avoid this problem in this study, an
arbitrary value of.0;01 per cent qf city labour forée was

assigned as the minimum requirement value for extraction,

regardless of city size, when calculating specialization
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indices. By using 0.0l rather than zero, the high
specialization of typical mining centers is reflected by
the specialization index; at the same time the arbitrarily
selected value (0,01) is small enough to avoid serious
distortion of index values for non-extraction centers., The
following example illustrates this_point. In case "A", the
minimum requirement value for extractioﬁ is.zero; iﬁ éase npn
it is 0,01, All other values are the same in both cases, )

Comparison of the two cases shows the need for
assigning a value other than zero as the minimum requirement
value of extraction. In case A, where the m;nimum Value
is zero, extraction is'ignored by the formula, giving an
unrealistically low index value, Extracﬁion is taken into
account in case B and the indgx subsequently reflects the

sample city's great specialization in this function,
II DOMINANT FUNCTIONS OF CANADIAN CITIES

Manufacturing is the dominant functien in sikty-one
of the eighty cities., This high frequency of occurrence
demonstrates in a dramatic way the overwhelming importance
of this activity as a city builder. Because the function

appears dominant so often, two classes of dominance are

recognized: V"Manufacturing I", and "Manufacturing II".



CASE A

Function M; P;  (Py-M;) (Py-My)%  (Py=M;)?  (5jPi=5M;)2
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Included in the first ciass are all cities where 50 per cent
6r more of total city excess employment is accounted for by
manufacturing. In the second class are all cities where
manufacturing is'dominant, but accounts for less phan 50 per
cent of total city excess employment. Only five other
functions register as dominant activities, Msharing" the
remaining nineteen cities, Extraction is déminant_in six
cities, transportation in five, government service in five,
retail trade in two, and community service in'Qne. Table X
gives the dominant function of each city, Of the spbradic
functions, only wholesale trade fails to appéar as a
dominant activity. As expected, a dominant raﬁing comes to
very few ubiquitous functions (two), and only three of the
eighty cities have such functidns és their dominant activity.

The pattern of functional dominance in.citieé
(Figure 6) substantiates-the observations made in Chapter II
6n the role of functions in cities; simultaneously, it N
emphasizes even more the unique position of manufacturing

among the urban functions. It reflects the heavy concen-

tration of manufacturing in the heartland, Thirty-one of
the thirty<six cities with ratings of ?Manufécturing_l" are
located in the heartland and all of these, save two, are in

either one or the other of the two manufacturing nodes
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SPECIALIZATION INDEXES AND DOMINANT FUNCTIONS

OF . CANADIAN CITIES

City Special- - Dominant Function
o  ization E :
Periphery: Heartland Index
Charlottetown. 1.16 Retail Trade
(Lethbridge*) 1.25 L
Rimouski ) 1.36 Communlty-Service
Prince Albert 1.40 Manufacturing II
Brandon' l.41 Transportation,.etc,
Penticton 1.44 : "

Saskatoon 1l.51 Manufacturing II
Moncton 1.55 Transportation, .etc,
Moose Jaw 1.56 "

Saint John 1.67 Manufacturing II
Chicoutimi 1,72 : " ..

St, John's 1,75 n

Truro - 1.77 n

(Calgaryx*) 1.77 i

(Edmont.on¥) 1,80 n

Fredericton 1,86 Government Service

Barrie 1.87 Manufacturing II
Medicine Hat 1.97 " .-
Winnipeg 2,00 "t

Belleville 2,04 "

Fort William-Port Arthur 2,08 n
Regina , 24,09 Government Service

Quebec 2,11 Manufacturing II

St. Thomas 2,14 n .

Kingston 2.17 il

London 2,17 ”

Chatham 2,26 n
North Bay 2,35 Transportation, etc.
Edmundston 2.35 Manufacturlng II

. *The regular index value is very high because of the
extraction function; this function, however, accounts for
less than 5 per cent of city labour force, Because of this,
It is similar to the
regular index except that extraction has been omitted in

a special index was constructed.

its compilation.
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TABLE X (continued)

vCity

Periphery: Heartland

Special-
_ization

Dominant Function

Vancouver
Brockville
Owen Sound
Orillia
Joliette
Pembroke
Toronto
Trois Rivieres
Sherbrooke
Niagara Falls
Trenton
Stratford
Sarnia
Montreal
St. Hyacinthe
Victoria
Woodstock
Cornwall
Guelph .
Jonquieére =
Shawinigan
St. Catharines
Sault Ste, Marie
Sydney .
Kitchener-Waterloo
Windsor
Peterborough
Halifax
St, Jean
St. Jérome
Victoriaville
Brantford
Hamilton

ALV TTAL TEAT TC.LT ]
o & & 0 © o & o
0O\ B b
B~JIO AN OV = ON

Manufactufing'ii
w o
L N
"
Manufacturing I
Manufacturing II
Manufacturing I.
11 3
4 4

]

Manufaéturing II
Manufacturing I.
n
" ’
1"

Government Service

Manufacturing I
" N

333 r: B-F BV :3

. n
Government Service
Manufacturing I
"

1; -1 =3
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TABLE X (continued)

City Special- Dominant Function
... ... . ......... . . Aization . . . -
Periphery: Heartland Index
(Sorelx) 6,05 Manufacturing I
Drummondville 6.2l n v
Granby 6,28 "
Grand 'Mere 6.34 "
Valleyfield 6.39 n
Welland 6454 n
Trail 6,86 w
Galt . Tells bid
Oshawa - ) 750 L
Magog 7456 "
- Ottawa . 7.8 Government Service
Arvida 8496 Manufacturing I
Sorel % 10.93 -
Lethbridge** . : 11.69
Edmonton** 14.96
Calgary** ‘ 17.21 '
Rouyn 612,92 Extraction
Sudbury : 918,63 "
Thetford Mines 1139.76 "
Timmins ' 1400,66 "
Glace Bay 1697.89 :

New Waterford 195246

%*The regular index value is very high because of the
extraction function; this function, however, accounts for
less than 5 per cent of c¢ity labour force, Because of this,
a special index was constructed. It is similar to the
regular index except that extraction has been omitted in
its compilatione.

*%*Normal specialization index values,



NOTE: Only ten of the eighty cities have index values over 10,00; the
extraction function i8 responaible for each of these high specialization

values. For the four cities with index values over 10.00 but where

extraction accounts for less than 5 per cent of city labour force, special
indexes have been constructed. These indexes are similar to the others
except the extraction function has been omitted in their compilation.

They are represented by columns, however, a circle representing the regular
index value is beneath each column,

\

II. Dominant Functions:

40.

The function with the largest share of total
city excess employment is considered the dom-

inant function of the city.
Manufacturing I
(over 50% of total city excess . |
\ employment in manufacturing):---------- I l
LEGEND
J. City Specialization Indexes: ¢ Manufacturing 11
(under 50% of total city excess
Specialization index values for cities range from 1.16 1o 1,952.46. employment in manufacturing); - - - --- a
Index values less than 10,00 are shown by columns, those 10.00 and over
by circles. The symbols in the inset are at the same scale as those of Transportation: - — « — - - — oo -n E
s - ~ the larger map.
S,cale o miles 450‘ Retail Trade; - - - - ~o--—— —- _____E
’ 7 .
75
il —_— L 2.00 Community Service: .- ----—---co-—-= - g
50 o 100 '200 300
Scale in Miles .00 Government Service: . _ __ ____ .- E !
- Extraction: -
Lambert Conformal Conic Projection 0.00
LS 1o [ 190 J |

~ Figure 6. Functional specialization and dominant functions of Canadian cities.
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within this region., In addition, it reveals a new element
not shown by the distfibution patterns given in Chapter II:
manufacturing is the dominant function in many of the h
‘peripheral cities, although not distinctive in them. This
means that even in cities which are relatively isolated and
concerned primarily with servicing a hinterland, manufacturing
still accounts for the largest share of basic employment.

It is hypotheszzed that most of this manufacturlng employ-
ment w111 be accounted for by industrial activity that is
purely market-oriented, and producing for the final consumer
market, Industries that use local, ubiquitous materials
such as wﬁter, whose products are highly perishable, where
the manufacturing process involves weight gain, or where

the size of market for one minimum-sized plant is small
(governed by the internal scale economies of the manu-
facturing process) will make up the bulk of the manufac-~
turing activity iﬁ most of the peripheral cities, Such
industries as baking, soft drink, and ice cream manﬁfacturing
are representative of this group, It is not possible to

say with certainty that a fundamental difference exists
between most heartland and periphery cities in the kinds

of manufacturing activity associated with each because

manufacturing was not broken down on the basis of

relationships of inputs and outputs to resources and
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markets,  If such a grouping of the industries making up the
manufacturingicategory was‘made, however, it is thought that
the hypothesis would stand; market-oriented manufacturing
associated with the final stages of production will take
up a proportionately larger share of city manufacturing
activity in the periphery than in the heartland where the
industries associated with the earlier and especially the
intermediate stages of production for both final and non=-.
final markets will be relatively more important.

As has been indicated, the heartland cities with
"Manufacturing I"™ ratings are highly concentrated in two
zones. These tﬁo city clusters represent the manufacturing
heart of Canada, Because the cities of these clusters are
highly specialized, (illustrated in Chapter III), it is
assumed that a high degree of industrial linkégé has
developed among'the industries at both the intercity and
intracity level; all types of industrial activity occurs
from blast furnace activity, to électronics maanacturing
and food processing, The cities within these "systems",
although}dominated by manufacturing, differ frém. H
"Manufacturing I" cities'in‘the periphery in that the
“manufacturing hix” within the heartland cities is much

more diversified.
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Cities with large proportions of their total excess
employment in manufacturing are the exception in the
periphery, They differ markedly from most peripheral
cities in that they normally are not concerned with hinter-
land servicing, at least not as a primary function. These
manufacturing cities, with the mining centers, stand épart
from the other peripheral cities, and, although based on
different activities, have many traits in common with the
extraction centers., The most outstanding trait, perhaps,
is the tendency for both types of centers to be "one-
industry cities™ where the dependence on one indﬁstrial
activity is extfemely high, Without exception the peri-
pheral cities with ratings of ™Manufacturing I" are associ-
ated with primary, resource-oriénted industriéé. That is,
industries involved in the initial processing of crude
materials where there is a considerable loss of weight and
often a high rate of fuel consumption in the processing,

The cities with "Manufacturing II" ratings are, for
the most part, regionalicapitals or tréhéportation centers
where functions other than manufacturing provide the best
indicators of the functional role. Because manufacturing,
as an undifferehtiated functional category, enjoys a

position of such overwhelmigg importance, its dominance tends
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to blanket the distinct and unique features of city functional
profiles, thus giving an almost uniform and colourless
impression of city functional structure. When studying the
functional roles of cities, distinctive activities must be
considered as well as ddﬁinant functions. This is especially
true when manufacturiﬁg%is the dominant, but not a distinctive
activity in a city as is the_case in moét cities with ratings
of "™anufacturing II", If the most distinctive functions of
thié group of‘citiéé‘arehexamined, the importance of the
"central place™ and "transport™ functions soon becomes
apparent, Whélésale trade, fihance, recreation and community
servicéfrank‘ﬁigh as distinctive functions followed closely
by retail‘trade; and government service., Transportation
ranks high as a distinctive function in some "Manufacturing
II™ cities aﬁd serves to isolate those instances where
éiﬁies owe theirvexistence primarily to transport functions
.although havihg manufacturing as the dominant activity.

Fort William-Port Arthur provides the classic example of a
city that has built up an important manufacturing function
based on a transport break-in-bulk point. A listing of
cities with their dominant and distinctive functions is
given in the appendix.,

It is observed in Figure 6 that only two of the
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forty-five heartland cities do not have manufacturing as
their dominant functions; one is the national capital, the
other an extraction center, The remaining seventeen cities
with functions other than manufacﬁuring being dominant are
in the periphery. They are either regional‘capitals or
transportation centers, or a combination of both, except
for the extraction centers. Such a distribution is to be
expected in light of the previous discussions 6n the
fundamental economic differences existing between the
heartland and periphery,

To summarize, the distribution of dominant functions
tells much the same story as those of the distinctive
functions. It portrays in dramatic fashion the impbrtance
of manufactufing in the heartland, delineating clearly the
two clusters of manufacturing cities in this region., It
also reinforces the thesis that the peripheral cities ére
primarily concerned with functions associated with
distance., This is indicated by the number of cities in the
periphery with central place and transport functions as
their dominant activities.,

The distribution pattern also introduces a significant
additional element: manufacturing is dominant in many cities,

both in the heartland and the periphery, which are essentially
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regional capitals. Study of this phenomenon has led to the
hypothesis that the kind of manufacturing activity found in
regional capitals is fundamentally different from that of
the manufactufing cities making up the "“city-systems", The
hypgthesis suggests that manufacturing éctivity assoéiatéd
with final stages of production, and producing for the
consumer market is relativély more important in the regional

capitals than in the "system" cities,

III FUNCTIONAL SPECIALIZATION OF
o CANADIAN CITIES
It was suggested in Sections I, II and III of

Chapter'II that city functional specialiiationvié determined
by severéi factors, the most important being: pgpulation
size, geographic position,and the functions of the city.
The application of the modified Ullman-Dacey specialization
formula to Canadian cities has provided.a quantified
measure qf city specialization which allows some of the

theories regarding specialization to be evaluated,

functions and éity'lacation, Table X (page 139); givés a

listing of‘ﬁhe cities énd their speeialization indexes,

ranked by increasing specialization., City specialization
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is also shown graphically in Figure 6 (page 142), where the
length of the bars and areas 6f the cifcles arerproportional
to the degree'of city specialization. Preliminary observation
of these materials reveals that a great range in value is
experienced by the specialization index-=a range of almost
two thousandvpéints. Despite this wide range, however,
seventy of the eighty cities have index values falling
between one and ten, and another four have indexes between
ten and twenty. Thus, only.six cities have extremeiy high
values, In each of these six cities extraction is the
dominant function. This observation would appear to
substantiate the statement that the exclusive priority
necessarily placed on resource location often precludes
the possibility of other city-forming activities emerging
in extraction centers, thus promoting extreme specialization
in extraction, In the four cities with index values between
ten and twenty, éxtraction is again responsible for the
relatively high values. 1In these cities, however, extraction
accounts for less than 5 ber cent of the city labour force,
and is a distinctive function in only one of them=-Lethbridge,

12

already discussed in Chapter II, In Calgary and ﬁdmonton-~

12Because extraction occupies such a small place in the
functional profiles of these cities special indexes were
derived for them, These indexes were constructed in the same
manner as the regular indexes except that the extraction
function was omitted., This action gives specialization values
more representative of the actual profiles of these cities,
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two of the remaining three cities in this category--the
presence of extraction, albeit in a low position in both
city functional profiles, illustrates an important aspect
of these centers' functional position. They are the focal
points of the weétern Canadian oil and nétural gas
industries., Almost all the employment reported for

extraction in the 1951 Census of Canada for these cities

is associated with oil prospecting, and crude oil and
natural gas production. The centers act as the head-office
locations of numerous companies in oil and gas exploratiocn
and development. Many oil drilling firms, for example,
}operate'in the oil fields from headquarters in these cities
where maintenance facilities are established and business
transactions carried out. Extraction also serves to point
out an important functional characteristic of Sorel, the.
last city having an unrealistically high specialization
index due to the extraction function. There is a close
relationship between Sorel and mineral exploitation on the
north shore of the St. Lawrence estuary and‘gulf. Good
harbour facilities exist at Sorel and a smelter in the city
processes iron-titanium ores from the north shore. Because
of this close relationship it is thought that the extraction

employment registered for Sorel probabiy includes many
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workers whose homes are in the city, but who work in north-
shore mining camps.

Further examination of Table X (page 139), and
Figure‘é, (page 142) reveals that some clear trénds exist
in the assdciation of city functional specialization with
city location'and dominant functiéns. Apart from the
extraction centers, most of the highly specialized cities
. are "Manufactdring I" centers, These cities are of two
kindé: (1) those of<the well-integrated "city-systems® in
the heartlénd; and (2) those purely resoufce-orienﬁed,m
relatively isolated”cities of the periphery, As outlined
in Chapter II, the propensity for city specialization is
high in "ciﬁi-systems" where a high rate of city interaction
allows a‘center to reiy on other M"system cities"™ for both
needs and markets, The resource-érientgd eenteés are
highly specialized for much the same reasons as are the
extraction cities, They are not located in areas with
densely populated hinterlands where central place functions
are required to a degree which would 6ffset the manufacturing
specialization. Further, because their industrial activity
is cohcérned with one or féw ma jor operations, rather than
ﬁany as is the case in the "eity-system" cities, the likeli=-
hood of developing diversification even—within the

manufacturing function through industrial linkage is small,
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Specialization also reaches high levels in a few
government centers, notably the national capital; The
reason for Ottawa's specialization is obvious, Withdut the
government function the city would be a relatively small
regional capital serving the lower Ottawa Valley. It has
attained‘its present size solely through its governﬁent
function; industrial activity is very insignificant.

Victoria and especially Halifax, unlike Ottawa, are important
regional capitals besides being government centers, The
existenée of both administrative and military activities is
sufficient, however, to give these cities a high degree of
specialization in government service.

Functional diversification is greatest among the
cities of the periphery where serving a large hinterland is
of prime importance, These activities, plus a certain degree
of isolation have worked to make the centers relatively self-
sufficient., Charlottetown, for example, is the least
specialized city in Canada-—acpording to the modified
Ullman-Dacey specialization index. It is also one of the
most isélated'cities in Canada whose'primary role is the .
servicing of a predominanﬁly agricultural hinterland, The
regional .capitals of the periphery are closely followedbin.

terms of specialization, by heartland cities with similar
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functional structures. The heartland cities acting primarily
as service ceﬁters‘tegd;to be slightly more specialized than
their counterﬁarts in the periphery. This occurs, it is
thoﬁght; becaﬁse they are closer to the national "nucleus",
hence, not as isolated, The possibility of them éeceiviné
special activities such as natiocnal headquarters of large
firms is greater than it is for peripheral cities. London,
for example, is essentially a regional capital or sefvice
center=--the principal one in southwestern Ontario., In
addition, it is also an important financial and insurance
center on the national level, Specialization is further
promoted in the heartland service centers by their relative
proximiﬁy to the specialized manufacturigg centers of the
"city-systems". Generally, manufacturing plays a more
signifiéant réle in heartland regional capitals than those
of the periphery, as indicated by the dominant functions
of cities. All regional capitals in the heartland are
"Manufééturiﬁg"IIW cities, whereas only about hglf'ef the
éeripheral serviéé centers are so characterized; the balance
having transportation, retail trade, or some other function
as the dominant one, This greater emphasis on manufacturing
in the heartland regional capitals is to be expected; first,
because the heartland is the "heart" of Canadian manufac-

turing; secondly, because the_distaﬁces between the regional
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capitals and the centers of the "city-systems" are small and
some "overflow" in industrial linkage can be expected to

occur,

A _quantitative measure of the association of city .

specialization with city size, ™isolation",.and manufacturing

activitia To obtain additionaIJQuantiﬁative evidence
regarding city specializaiion,aa.rather crude technigue was
devised to examine the relationship of city specialization
to: (1) city population, (2) city "isolation™, and (3) city
manufacturing activity. Ffoﬁ previéus evidenée it wés“
assumed that a causal relationship exists between city
specialization and each of these factors. An easily employed
technique, Spearman's coefficient of rank correlation, was
used to assess the degree of association existing between
city specialization and the three factors.listed. Since
cities had to be ranked by value for each factor, fdur
measures had to be obtained. The modified Ullman-Dacey
specializaﬁion index was used as a measure of city'speciali-
zation. To measure city Misolation™ the total road distance

from a city to its four nearest neighbours of ten thousand
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population or over was used;B. This measure, it is readily
admitted, is very crude and open to much criticism; however,
because of the great amount of time and effort required to
construct a better index of M"general accessibility" such as
population potential, the crﬁde index was adopted.— The
percentage of total city excess employment in manufaéturing
was taken as a measure of city manufacturing,

Two sets of coefficients were calculated. One set
was based on the ranking of all cities, the other on all
cities except those where extraction or government service
are the dominant functions~-eleyen cities were excluded on
this count., Extraction and government centers were omitted
because it is thought they represent special situétiens
and do not reflect the general spatial-economic elements of
the urban milieu to the same extent as other cities, Their
location and degree of specialization are more directlj
related to individual factors such as: épeeific resource
location, strategic position, énd’political consideration,

" than to the general economic fabric of the nation. The.

coefficient values are as follows:

13The total road distance from each city to its four
nearest neighbours of ten thousand populaticn or over was
found by taking road distances from mileage charts on
official government and oil company road maps.
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Spearman's Coefficient of Rank Correlation®

Sﬁecialization oSpecialization Specialization

and " and o ~ .and
Population _"Isolation™ Manufacturing
All cities (80) 0.088 04395 0,469
All‘cities éxcépt '
those where govern-
ment service and
extraction are

dominant (69) 0,105 = 0,60k = 0.958

8The cities were ranked in the following manner:
(1) by decreasing degree of specialization
(2) by increasing population size
(3) by increasing total distance to the four
. . nearest neighbours of ten thousand
population and over '
(4) by decreasing percentage of excess
- - employment in manufacturing

Comparison of the values for the two sets of
correlation coefficients serves to point-out the special
position of the extraction and governmenthénters. The
degreg ofAéoffelation is much less when all cities are
included in the rankings ﬁﬁah%;hen the government and
extraction centers are excludéd;ﬁ'This would appear to
confirm the suggeétion that speciaiiiétiqn in such centers
is subject to population and accessibility factors to a

much lower degree than it is in other types of functional

centers. In these special cities the type of activity
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occupying the dominant position is the prime determinant
of city specialization. For example, Ottawa, ranking fifth
in population and forty-sixth in "isolation™, could be
expected to be a reasonably weil &iversifie& city because
of its large population and moderately good accessibility.
In specialization, however, it ranks as the eighth most
épecialized city; only the extraction centers and Arvidaa-
a one industry, resource-oriented "company town"--are more
specialized. ) N

The coefficient values also reveal that the highest
degree of association with city specialization is given
by manufacturing employment, closely followed by "isolation"f,
The close relationship between specialization and manufac=
turing is not unexpected because of the very prominent
position this activity plays in urban functional profiles,
The relatively close association between degree of city
isolation and specialization is also to be expected in
light bf the discussion on "city-systems™ and the need of
regional capitals for "self;sufficiency": The ﬁnexpected
development is the lodeegree of associétioh existing
between population size and specialization. Some of the

reasons for this probably result from the nature of the

indexes used to characterize city functional structure and
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to measure specialization. Also the use of highly aggregated
functional categories undoubtedly creates a bias because no
allowance is made for diversification within categories,
Such diversification will undoubtedly increase with city
size. It is thought, however, that the low degree of
associaﬁion between specialization and population also
reflects, at least to some extent, the operation of other
factors in addition to city population size in the deter-
mination of city specialization. Such factors as the two
noted earlier--degree of isolation and the particular
"dominant function® of the city-~play a very significant
fole in determininé the degree of functional specialization
of a city, For example,;the regional capitalsvof
Charlottetown, Rimouski, and Penticton--all under twenty
thousand population~-are much less specialized functionally
than the manufacturing centers of Hamilton and Windsbr or
the government éenters of Ottawa ahd Victoria==all over
one hundred thousand population,

To summarize, the following statements, based on
the forégoing discussions, are presented:

(1) the extraction centers are the most specialized

cities, followed by the manufacturing centers.
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(2) generally, city specialization is greatest in

" the heartland and least in the periphery.

(3) within the heartland the manufacturing cities

o of the "city-systems™ are the most Specialized,
with thé exception of one extraction center,

(4) some very distinct exceptions occur in the general

o pattern of city diversification in the periphery.
‘These exceptions are associated with the extrac=
tion and purely resource-oriented manufacturing
centers which experience extreme rates of
specialization, Two government centers where
both legislative-administrative and military
functions are found also experience high rates
of specialization,

(5) specialization in the heartland regional capitals

"~ tends to be slightly greater than in the peri-
pheral counterparts due to the greater degree
of iselation in the periphery.,

Generalizing: | ‘

(1) city functional specialization is affected by the ’

o degree of isolation a city experiences, As city
isolation increases, city specialization dsually

decreases,
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(2) the particular "dominant function" of a city

 affects the raté of city specialiéation.
Centers where extraction or government éervice
are dominant often are much more specialized
than would be expected from their degree of
isolation and population size,

(3) while population;siZe%ié‘éymgjor factor

o governing the degree of city specialization
(illustrated in Chapter I1II), its influence on
5pecialization rates is 6ften_secondary to that
of geographic position (isolatiog)‘and thg type
of dominant and distinctive functions of the

city.
IV COMMENTS ON "CITY TYPES™

The data resulting from the application of the
minimum requirement technique of city functional analysis
to Canadian cities are‘presentedvin summary ferm in
Table X (page 139), Figure 6 (page 142), and in the
appendix; These substantive materials>represent'"objectives
attained™ in reference to the formal goals of the“study.

The descriptive notes presented in this section are of a

supplementary and summary nature,
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Reférence was made in previous sections to "regional
capitals", M"transportation centers", and "specialiéed manue
facturing cities", yet nowhere have these terms been defined,
In this section a brief descriptivg outline is presented of
Canadign cities viewed in terms of these "city types",., The
purposéuisipo clarify what is meant by "sﬁecialized éanufac—
turing eiﬁ}“, "regional capital®™, et cetera, and to
illustratevfurther the basic differences that exist between
the functional positions of cities in the heartland and in
the periphery, The terms used here to describe cities are
of a general nature and were not applied with great precision.
Only eertain'aspects of city functional structure were
considered when grouping cities, thus the grouping scheme is
fairly crude. The appendix should be consulted for full
details on distinctive and dominant functions, and degree of
specialization of individual cities,
| Briefly, five groups of cities were identified on the
basis of the importance of wholesale trade, manufacturing,
and degree of specialiiation in cities., Obviously, other
city groups exist, but different criteria are required to
identify them., The criteria selected and the groups
recognized are considered to be the most significant ones

at the macro level where the total Canadian urban milieu is
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is being viewed., The influences of the two fundamental
elements determining the nature of city functional profiles
--distance and concentration-~are recognized when using
wholesale trade and manufacturing as criteria; each function
'is intimately associated with one of the two elements, The
percentages of a city's total excess employment (basic |
employment) in manufaeturing and wholesale trade; respectively
were used as measures of importance for the two functions,
These valmes for each city were plotted on an isometric graph
(Figure 7), together with values of city population and
functionai specialization to facilitate the "characterizing"
of centers., So that other functions were not completely m
ignored, special note was made when individual cities
within groups were known to have important functional
positions that are not identified by the grouping criteria,
In this way M™transportation™, "extraction", and "government"
eenters were'identified. o — - “

An examination of Figure 7 revealsltwo familiar
patterns: specialization generally increases with increases
in the importance of manufacturing, and heartland cities
are generally more specialized than the peripheral cities.,

Further examination brings to light several fairly distinct

groups of centers., First, there are thirty-one cities with

high to very high values of manufacturing importance, but
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with moderately low to low ratings for wholesale trade,
Since these cities appear, for the most part, to have nearly
minimal trading functions and, as a group, exhibit a high
rate of specialization, they have been called M"specialized
manufacturing centers™", All but four of these cities are
located in the heartlénd. - The four peripheral cities are
resource-oriented manufacturing centers where the nature
of the manufacturing processes, and either: (1) the lack
of a large, densely populated hinterland that'wbuld promote
central place functions, or (2) the assumption of hinterland
servicing by a nearby center; have given rise to high
specialization rates and a tendency for one industry to be
dominant, In the heartland, it is the ™specialized
manufacturihg centers™ that make up the“"city-systems".
While all these cities exhibit a high specialization in
manufacturing, a fair degree of_variation exists within
the group. Oshawa, Galt and Magog, for example, present
extreme cases of manufaecturing specialization. These cities
are almost juxtaposed to larger centers and are,lin a
sense, "specialized suburbs™ or components of "dispersed
cities"; Victoriaville and“Trois Rivieres, onmthe other
hand, ére important as regional capitals, although the
central place functions are definitely secondary to manu-

facturing in their functional profiles, The city with the
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lowest rating of manufacturing importance in the group,
Niagara Falls, is a tourist center as well as a manufacturing
city. This feature is revealed by M"distinctive" ratings for
both the personal service (includesmhotel, motei, and
restaurant employment) and’the recreation functions in this
city. ‘. _ }

Secondly, there is a group of eight cities which are
very highly specialized, but have low rates of importance
for both manufacturing and wholesale trade. Other functions,
obviously, have the significant roles in these cities,
Because this featurgv(high specialization rates coinciding
withllow value in botﬁ‘manufacturing and wholesale trade)
is characteristic of so few cities, these centers have béen
called "speecial cities™, Included in this group are highly
specialized governmentAandiextraction centers. The two |
most specialized Canadian cities, the mining centers Qf
New Waterford andleace Bay, have the lowest ratings of
ménufacturing importance in Canada. 1In some ways they
resemble the highly specialized centers of Oshawa and Galt_
in that they are components of a."dispersed city", The_two
Qities,vwith Sydney and smaller sﬁburbs, make upfthe-iron and
steel complex of Cape Breton Island. The functional

structures of the cities are well integrated with one another,
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The mining center of Rouyn presents an interesting case
because its value of importance in wholesale trade is
higher than for any other "special™ city. Here_is a case
where a highly Specialized.extraction centef also acts as a
service center for surrounding areas,

A third group of cities is characterized by
relatively high values of wholesale trade importance, low
values of manufacturing importance, and generally low
levels of specialization. Since city functional diversi-
fication (little specialization)}and high ratings for
trading fﬁnctions are closely aésociated with hinterland
servicing, the seventeen cities of this group have been
called "reéional capitals: manufacturing relatively
unimporéant". Actually, there is a moderately wide range
in wholesalé trade importance in this group. It is the
low value of manufacturing importance combinedAwith low
specialization rates that set this group apart. The range
in wholesaie trade importance appears to be related to
population size of city. As indicated in Figure 2 (page 69),
the importance of wholesale trade in cities tends to increaée
with city size, This is again shown in Figure 7 where the
importance of the trading function is relatively greater in

the large cities than in the small ones, Despite the rather
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low ratings for wholesale trade in centers such as Rimouski,
Charlottetown and Prince Albert, however, these centers are
quite definitely regional capitals, Although their rates
for ﬁholesale trade importance are low in comparison to
those of the larger cities within the group, they are higher
than those of many larger cities outside the group.

It is in these cities that the central place
functioﬁs show their greatest strength in city functional
ﬁrofiles. Significantly, éll the cities of this group are
located in the periphery. These are the cities most
concerned with collecting, transferring, and distributing
goods. It is not surprising to find that all five cities
where trénsportation is the dominant function are in this
group. Also in the group are the two cities where retail
trade is the dominant function. Several cities act as
political capitals as well as,regiongl ones. Included are
Edmonton, Regina, Fredericton, and Halifax, The first
three maintain functional profiles typical ofAregional
capitals despite the government function. Halifax, however,
because of the presence of a large military.establishment
in addition to othér government aetivities,vhag a high rate
of specialization. This is the only atypical specialization

index in the group.
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An additional four cities can be isolated on the
basis of population size and relatively high values for
both wholesale trade and manufacturing. They are the
nation's "major metropolitan centers", The positions of
these 6ities in Figure 7 symbolizes ﬁhe two distinet
groupings of Canadian cities: peripheral versus heartland
"functional types". Winnipeg aﬁd Vancouver, located in
the periphery are'much more involved with wholesale trade
(also transportation) than Toronto or Mohtreal, situated
in the heartland. On the other hand, the latter two
cities emphasize manufacturing to a greater extent than
their peripherai counterparts, The implication is clear;
a now familiar thesis is again stated: the problem of
distance requires urban centers in the periphery to
"consume™ greater amounts of Meconomic energy™ in achieving
their fuﬁctional objectives than is required ﬁy the heart-
land cities, In keeping with the position of the heartland,
its metropolitén centers are the largest cities in the
nation and their influence infiltrates all segments of the
national economy. The influence of the two peripheral
metropolitan cities, in contrast, is restricted tc western
Canada. The northern and eastern peripheries are essgentially

appendageé of the heartland--as is the western periphery,
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but to a lower degree--and they do not have‘any~cities which
rank as national metropolises. They do have several cities |
that could be descrlbed correctly as "reglonal Hetropolises";
these have been 1nc1uded with the "reglenal capltals" in -
this grouping scheme, & m

The remaining twenty cities are "mid-way", in terms
of specialization and importance of whoiesale t;ade and
manufacturing, among the specialized manufacturlng centers,
the regional capitals where manufacturlng is relatively
unimportant, and the special cities. 1In this group of
cities are found some of the best exambles of the multi-
functional nature of city functional structure. It is
perhaps the most heterogeneous group of all becauée there
is no outstanding trait common to all the cities within
it, In the groups previously described all cities share
one distinctive characteristic, be it: (1) a very high
degree of specialization, (2) a high degreé of manufacturing
importance, or (3) a high faﬁe'of wholesale trade importance
combined with low‘ratings for manufacturing and specialie
zation, The lack of any real "distinctiveness"™ in terms
of specialization, wholesale tfade or manufactﬁring means

that many of these cities must be differentiated on the

basis of other functiconal characteristics if detailed
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analysis is‘required. In general terms, the larger centers
are regional capitals with a moderate to heavy emphasis on
manufacturing, and the smaller cities, while often serving'
as regional capitals, do not have very significant whole-
sale trade functions, They are frequently involved with
other types of activity such as government service and
transportation functipns. This group of cities has been
called "regional capitals: manufacturing relatively
importaﬁt". The title is not entirely satisfactory
because tﬁe group is heterogeneous and the name obviously
does not apply to all its members; however, for lack of a
better term the name was allowed to stand,

Six of the twenty centers in the group are peripheral
cities., They are all important regional capitals but also
have significant manufacturing functions which are based on
either local resources and/or advantages accruing from
transportation factors., For example, the existence of
local coking coal is Basic to Sydney's iron and steel
complex, local clay deposits and natﬁral gas reservoirs
provide the principal materials for Medicine Hat's clay
prodﬂcﬁé'iﬁdustry, and regional forést resourées»feed the
large pulp and paper operations in Edmundston. Fort
William-Port Arthur and Truro represent cases whére trans-

portation factors are of prime importance as underpinnings
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of a city's manufacturing function. Local resources are
relativelﬁ unimportant in the two cities as factors in
manufacturing location; the advantages accruing to break-in-
bulk points and points of "centrality" (Truro is considered
the "hub" of Nova Scotia) élearly pro;i&é the basis for
manufactﬁring in these cénters. The existence of flour
nmills and oil refineries in Fort William~Port Arthur, for
example, is directly related to the break-in-bulk feature,
These peripheral cities are only slightly more specialized
than most of their counterparts which serve as regioﬁal
capital but where manufacturing is relatively unimportant.
Sydney, however, is much more specialized than the others
because of its heavy emphasis on iron and steel. In this
respect it resembles closely the "specialized manufacturing
centers", | ﬂ

A fair amount of functional diversity is exhibited
by the heartland cities in this group. For example,
Trenton, Barrie, and Pembroke are closely associated with
military éamps; St. Thomas is an important railway center;
Kingston is perhaps the closest approximation in Canada to
an "institutional" center, having important educatiocnal,
military, religioﬁs, and penal facilities; Quebec City is

a political capital; and Orillia is the site of a 1arge
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mental hospital. Because of this diversity it is difficult
to formulate general statements on these cities. Of note,
however, is the fact that only two of the fourteen heartland
cities in this group are members of the "city-systems™; the
great majority are outside théi"SY§£§ms"“and are not éypified
by high épecializétion indexesnés;é}é "éity-system" centers,
Even the two cities within the "systemé“ are highl&
diversified in comparlson to other "system" cities. Joliette
is the least speclallzed of the "clty-system" centers and
only two other m"system" cities besides Jolietté are more
diversified thah Sherbfooke. In essencé, most of these
heartland cities are basically.regional capitals exhibiting
functional profiles not too dissimilar from those of their
counterparts in the periphery. Their rates of specialization,
for example, are closer to those of the peripheral service
centers than to the ones of '"system" cities, As stated in
the preceding section, the pfopensify for obtaining special
functions and moderately high rates of manufacturing
activity is greater for the heartland regional capitals
than for those of the periphery. This greater'opportunity
of obtaining additional city-forming functions enjoyed by

the heartland regional capitals has tended to produce

more complex functional structures because the additional
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functions are superimposed on the basic "service-center
type" of functional structure. Variety in the types of
funcﬁional profiles is hence greater‘amongrthe heartland
regional capitals than in the“beriphery, even though
manufacturing appears as the dominant function for all
heartland regional centers,

Summary: Accepting the limitations stated on
page 161, this ﬁechniéuefaf‘city grouping--including the
graphic portréyal in Figure 7--supplies a useful means
of obtaining an overview of urban charaéter in Canada,
‘Although it by no means allows an exhaustive analysis of
city functional structure to be made, it illustrates
clearly the influence of the fundamental forces affecting
city functional performance in Canada: distance and

concentration.



CHAPTER IV
SUMMARY AND CONCLUSIONS
I. THE CANADIAN URBAN MILIEU: AN OVERVIEW.

The functional structure of cities in the Canadian
"heartland" differs funda¢entally from that of cities in
ihe "periphery" of Canada, The heartland cities are
funceionally more specialized and emphasize manufacturing
to a greater degree than do the peripheral cities, The
latter cities are generally quite diversified and are
inclined to have a relatively more important involvement
with functions associated wiﬁh distance such as wholesale
trade and transportation, although manufacturing is still
important in their profiles. Several highly specialized
cities do, however, exist in the periphery; without
exception they are associated with either the extraction
function or resource-oriented manefacturing. These cities
are few in number and do not represent_the norm, although
they are vital in the national eccnomy.

In order to explain the dichotomous nature of city
functiohal profiles--heartland_versus peripheral cities--

several hypotheses have been stated including:
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(l) heartland cities are generally more specialized

than peripheral cities because functional

specialization decreases with‘inéreQSiggfgéo-

graphic isolation. Division of labour, the

basis of city functional specialization, is a
function of distance. Increasing the friction
of distance increases the difficultj of attaining
high rates of division-of-labour because exchange
of goods is essential to a continuing system of
specialized production, Specialization, there-
fore, decreases as distal friction increases,
Relatively isolated cities cannot rely on
neighbouring centers to supplement their
requirements to the extent that cities in
"eity-systems" can. Moreover, most cities in
éomparativelykinsular positions are primarily
concerned with hinterland servicing where
numerous urban functions coﬁe into play. This
situation tends to produce self-sufficientxand
diversified citiés. In contrast, a city located
within a cluster of cities can rely on nearby

centers for both needs and markets., The frictien

of distance is relatively incdnsequenﬁial, thus
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allowing the full advantages of division-of-labour
to operate and thereby promoting functional
specialization. In addition, because so many
cities are located within a small area, the
"diversifying" effect associated’with hinterland
éervicing is insignificant since the amount of

such servicing performed by any one city of the

cluster is very small, | |
Evidence resulting from a crude test of association between
specialization and geegraphic isolation verified the applic=
ability of this hypothesis to a degrée. The hypothesis is
not applicable, however, in the case of the purely resource-
oriented manufacturing peripheral cities or thé extraction
centers, This situation prompted the stating of a second

hypothesis,

(2) gh ‘specialization rates are experienced’ in

peripheral resource~oriented manufacturiqg

clties ‘and extraction centers prlmarlly because

facturing and extraction processes. For these

cities, resource locatien usually received an
exclusive priority in the selection of the city

site, Often this feature works against the
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situational requirements of other urban functions.
The desired resource site may be located in an
area without a populated hinterland or where
hinterland serving is adequately managed by other
centers, Secondly, most resource-oriented manue
facturing processes are at the primary stages of
production., These stages usually require very
large plants--even at the "minimum-size" level-«
in order to be economic, This is a con;equence
of high levels of wastage, high energy require=
ments, and relatively low unit-values of output
in these manufacturing processes, For this
reason many resource-oriented centers are
completely dominated by one large plant, thus
discouraging the development of diversification
‘even within the manufacturing function thfough
industrial linkage.

Variation ih city functional structure has been found
to be a function of distance, concentration, and typé of
manufacturing activity. In essence, the basic differences
in city functional development stem from the simple fact

that "the character of a city's functional profile reflects

the character of the region the city serves™, The Canadian



| 178
heartland and peripheral areas are geographic realities,
They differ greatly in historical, economic, and to some
degree, in cultural development. The fact that their cities
reflect these differences seems like a reasonable and to-be=-

expected conclusion.

II., CITY FUNCTIONAL CLASSIFICATION:
~ RETROSPECT AND PROSPECT

In terms of technique, the most significant feature
of the étudy islthat the application of a purely objective
method of classification, based on census statistical data,
has produced a general classification of Canadian cities
which is rational in light of background knowledge of the
Canadian urban milieu: There are certain weaknesses in the
study scheme, however, For example, it was impossible to
make any definite statements regarding the differing nature
of the manufacturing activity in heartland and peripheral
cities, although certain hypotheses were enteftained. This
was a consequence of the failure to break down the maan
facturing activity into components Based on the relétionship
of manufacturing inputs and outputs to resources and markets,
Such a situation is characteristic of most classification

schemes which utilize census statistics as the sole source
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of data in the classification problem. In general terms,
the use of census industry divisions as éity functional
categories in these studies, has meant that no direct
relationship has been established between factofs.of city
location and city functional characteristics., This iimita-
tion is perhaps the most serious shortcoming of this study.
It stems, not from any fault of the particular classification
ﬁechnique appiied, but from weaknesses in the traditional
conceptual approaches to city classification. Too often
the motivation behind the production of a-classification
scheme has not been made clear, thus giving the impression
that the scheme has been created simply for the sake of
making a classification of e¢ities. The quantitative
classification schemes developed (including the one
pfééented in this study) have, it'i; concluded; placed
undue emphasis.on the détailed maniﬁulations of data, at
the expense of conceptual considerations as to how these
studies can best be applied in advancing the knowledge of
the "location-function™ relationships of cities. To be
sure; most classification studies have attempted to
analyze and explain these relationships through cartographic

portrayal, but too often this has been an isolated and

secondary exercise quite divorced from the classification
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scheme itself. City functional classifications developed
without some basic association with location factors, tend
to be sterile inventories, What is required are studies
where the city functional categories imply definite
locational characteristics, and which use city classifi-
cation as a tool in the solution of specific problems
related to the location and socio-economic characteristics
of urban centers,

If city functional classification is accepted as an
essentiél tool in the analysis of problems associated with
the type and spacing of urban phenomena, two areas of
investigation that would lead to improved and more flexible
classification schemes suggest themselves from this study.

There are two limiting factors in the quantitative
classificatioﬁ schemes discussed. One has been mentiecnede-
the use of census industry di#isions as city functional
categories, _The census groupings at the intermediate and
higher levels of aggregation tend to be quite heterogeneous
and arbitrary. It is obvious that the practicé of using
them.as eity functional categories, while convenient, does
not give city funetional groupings that have much significance
in terms of location factors., For example, to know that the

dominant function of a city is "manufacturing®" tells one
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little because this function is the dominant activity in
most cities, The significant item to know is what kind of
manufacturing is present in the functional profile,’ih-terms
of markets and resources, Is it resource-oriented, market=
oriented or "footloose™? Ié it producing for the final or
non-final mafket? Whaﬁ’stéges of production are involved,
and what is the ﬁropensity for the development of industrial
linkage? The realignment of census material to give this
kind of information would facilitate greatly the 1ntegration
of data on city location and function.

Investigation into ways and means by which this
realignﬁent can bé achieved would, it is suggested, prove
to be a profitable avenue of research., Progress along
these lines has already been made in the United States by
researchers of Resources for the Future, Inc.l They'have

compiled a table, based on the 1947 Interindustry Relatlons

§£ggz of the United States Bureau of Labour Statistlcs,
which shows industries grouped into four classes on the
basis of their relationship to raw materials. These classes
are: | |

Primary resource extractors

First stage resource users

: lﬂarvey ‘Se Perloff et al., Regions, Resources, and
Economic. Growth, (Baltimore: The Johns Hopkins Press, .
19607, IppeniIx Table L, pp. 677-680,




. 182
Second stage resource users

Industries for which resources have
the most indirect significance,

‘Otis Duncan and associates have used these industrial
groupings in their study of metropolitan centers in the
United States.® By utilizing additional information given
in the Resources for the Future table they were able to
further classify industriés on the basis of whether they
produced primarily for a final or non-final market., While
this scheme represents a significant step forward ih‘the
study of M"location-function®™ relationships of_cities; it
is not reédily applicable t6 service and cultural categories
as listed in the census. Further research is required to
develop groupings of these activities which will demone
strate the significant relationships that exist among
functions within a city, between a city and its hinterland,
and between the city and other cities. Once the realigne
ment of the detéiled census categories is achieved, it
will be possible to formulate meaniﬁgful functional groups
with reasonable ease.

The gecpnd limiting factor present in the quantitative
city classification schemes discusséd, stems from the problem

of selecting "functional standards" against which the indi-

oolls “and Re410n, (Baltzmore'

' 20tis Duncan et al., Metro
The Johns Hopkins Press, léé
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vidual city profiles are evaluated, Despite the "objeeti#e-
ness" of these studies, subjectivity is still ver§ much
invoived when the "standards™ are being established, For
this reason the reéults of diffe:ent studies vary. As%an
example of this, the results of a pilot study in the
functional classification of Canadian cities differ from the
findings given in this report, The same source material was
used in both studies, and the functional categories recog-
nized were almost identical but different classification
techniques were used., A classification scheme similar to
J.W. Webb's was used in the pilot study, while the minimum
requiremeﬁt téchnique was applied in the final study, The
gréatest variance in the results of the two studies bccﬁrs
in the ranking of cities by the degree of functional
specialization. Sydney, for example, ranks as the least
specialized city according to the modified Webb method,
but'it is the twenty-eighth most specialized eity (out of
a total of eighty cities) when the minimum requireﬁeht
technique of classification is applied, Perhaps it will
never be possible to develop ™standards™ without the
preseﬂce of some subjective eiements in“the considerations,
indeed, it probably is not even desirable., It is desirable,
however, to minimize the necessity of making.arbitrary

decisions, when establishing criteria. The possibility of
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doing this has been greatly increased with the introduction
of systems of multivariate analysis into the geographical
literature, Multivariate techniques of analysis, not only
allow the M™testing® of variables as to their suitability as
measures of city functional character, but with electronic
computer facilities at hand, expand the number and types of
characteristics that can be considered when typifying city
functional profiles,

« o othe distinction between our process of

classification and one that makes use of

simpler methods, such as dividing towns

according to their chief industry, is that we

have taken into account a very much wider set

of characteristics and that the criteria of

classification emerged from the analysis

itself,
This quote is from a study that has pioneered the use of
multivariate analysis in the classification of urban centers.
‘Studies such as this appear to have a great potential in the
development of classifications which utilize meaningful

functional,categories and are sufficiently flexible to be

30 A, Moser and Wolf Scott, British Towns. A
statistical study of their social and economic differences,
Centre for Urban Studies, Report No., 2 TLondon.- -Oliver
and Boyd, 1961), Component analysis was used in this_study.
Another study in this same general area is: Leslie J.

King, "A Multivariate Analysis of the Spacing.of Urban
Settlements in the United States", ‘Annals of the Association
of American Geographers, LI (March - King
has used multiple regression analysis in. an attempt to
"explain®" the spacing of centers. He introduced certain

urban functional characteristics into his analysis.,
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adapted to studies where specific problems in city "location-
function" relatioﬁéhips are being solved. Additionéi studies
along thése lines would prove worthwhile,

In 'so far as the Canadian macro urban scene is
concernéd; a specific project is suggested:

A study which would relate the degree of city.
functional specialization to:

(a) eity manufacturing activity classified by
the relationship of inputs and outputs to
resources and markets,

(b) "general accessibility" using "population
. potential™ as the measure of accessibility.

(¢) city and hinterland populations.

Suéh—a study would require the development of city
functional'eategories which are related to loecational
characteristices, and, simultaneously, would provide an
excellent opportunity for applying techniques 6f‘mul£i-
variate analysis in evaluating the degree of city
specialization "explained™ by the several factors listed.
Such a project éan be conéidered a logical next step in
the analysis of urban "location-function™ relationships
at the macro scale, “ h |

While such a program was beyqnd the scope of this
study, several signifiéant steps towards a better under-
standing of both city functional classification and the

Canadian urban milieu have been made in this study. The
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review of the traditional classification techniques has
revealed or re-emphasized the importance: (1) of dealing
with cities as multifunctional entities,'(2i of recognizing
the dichotomous nature of urban functions (éity-forming and
city-serving) when classifying cities, (3) of con51der1ng
the effect of changing city size on clty functlonal
structure, and (4) of analyzing the performance of functions
on two distinct planes--the relative and. the absolute
("distinctive™ and "dominant™ functions)., The quantitative
éiassification techﬂiques haée been scrﬁtinized and the
minimum requirement method as developed by Ullman and Dacey
has been found to be the technique conforming most cloéely
to theo:etical concepts on city structuré. However, before
the method could be applied to determine city épecialization
it was found necessary to modify the Ullman-Dacey formula
to satisfy mathematical requirements, Finaliy; the
analysis of the distribution patterns of functicnal
relative importance (distinctive functions), dominant
functions, and city functional specialization led to the
development of the "heartland-periphery™ concept in the
Canadian context. Cities differ fundaméntally in functional
structure depending on their location in either thg hearte

land or the periphery. Part of the difference, especially
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the difference in city functional specialization, is
considered to be associated with the degree of'geographie
isclation and the role of manufacturing in the functional
profile of cities,

The study has presented a comprehensive view of city
functional performance at the national level in Canada
using traditional techniques of city functional classifie
cation. From this overview have evolved several hypotheses
which received preliminary investigation. Furthé; énéiysis
awaits later study employing more sophisticéted and
pqwerful techniques of invgstigatiqn. ?h{s studyiin some
reébécts marks a beginning in the study éf the urban

milieu at the national level in Canada.



BIBLIOGRAPHY



BIBLIGGRAPHY

Alexander, John W, "The Basic-Nonbasic Concept of Urban
Ecgngmlc Functions," Economic Geography, XXX (July, 195#),
2‘}-1. -

Alexander, John W. Economic Geography. Englewood Cliffs,
New Jersey: Prentice-Hall, Inc., 1963, Chap. XXIV,
PP. 537-644.

Alexander, John W., and James B, Lindburg. "Measurements of

Manufacturing: Coefficients of Correlation,™ Journal of
‘Regional Science, III (Summer, 1961), 71-81.. :

Alexandersson Gunnar.. The Industrial Structure of American

Cities. Llncoln, Nebraska: University of Nebraska Press,

Aurousseau, M, "The Distribution of Population: A Con- -
structive Problem," Geographical Review, XI (October,
1921), 563-920

chklnson, Robert E, City Region and Regionalism. London:
Kegan Paul, French, Trubner & C0., Ltd., 1947. -

Dickinson, Robert E, "The Scope and Status of Urban.
Geogrgphy," Land Economics, XXIV (August 19#8),
221=3

Dominion Bureau of Statistics, Ninth Census of Canada: 1951.
Labour Force, Vol, IV, Tables 17 and 21, Ottawa:
Queen's Printer, 1953, )

. Duncan, Otls D., et al, Metropolis and Reg;on. Baltimore:
The Johns Hopkins Press, 1960. :

Duncan, Otis D,, and Albert J. Reiss, Jr. Social Charac-
teristics of Urban and Rural Communities: 1950.. New
York: John Wiley & Sons, Inc., 1956.

Florence, P,S., W.G, Fritz, and R.C. Gilles., "Measures of
Industrial Distribution," Industrial Location and
National Resources, United.States National Planning
Board, Washington, D.C.: U.S. Government Printing
Office, 1943, Chap. V.




190

Harris, Chauncy D. "A Functional Classification of Cities
in the United States," Geographical Review, XXXIII
(January, 1943), 86-99.

‘Harris, Chauncy D., and Edward L. Ullman, "The Nature of
Cities,"™ Annals of the American Academy.of Political
and Social Science, CCXLII (November, ¥§h3) =17, -

Hart, John F. "Functions and Occupatlonal Structures of

Cltles of the American South," Annals of the Association
of American Geographers, XLV’ (September, 1955), 269-2806,

Hoover, Edgar M, The Location of Economic Activity. New
York: McGraw-Hill Book Company, Inc., 1948,

Isard, Walter, et al. Methods of Regional Analysis: an
Introduction to Regional Science., Cambridge, Massachu-
segts: The Massachusetts Institute of Technology Press,
1960, . .

Jones, Victor, MEconomic Classification of Cities and
Metropolitan Areas," The Municipal Year Book, 1954.
Chicago: The International City Manager's Kssoclatlon,
1954e pp. 31-36, 62-70, 81-108,

‘King, Leslie, J. ™A Multivariate Analysis of the Spacing.
of Urban Settlements in the United States," Annals of
the Association of American Geographers, LI, rch,
19617, 222-33. .

Kneedler, G.M. "Economic Classification of Cities," The
Municipal Year Book, 1945. Chicago: The International
City Manager's KSsociatiBn, 1945. pp. 30-38, 48-68,

Kosinski, L. “Pfoblem of the Functional Structure of -
POllSh Towns," Przeglad Geograflczgy, XXI (Supplement,

1959), 35‘670~

Kostrow1ck1, J. "Basic Functions and Functional Types of
Towns," Przeglad Geograflczgz, XXIV (1952), 7=6l,

‘Mayer, Harold M, et al. M"Urban Geography " 1n Preston E,
-James, and Ciarence F..Jones (eds.). Amerlcan Geography:

Inventory and Prospect. Syracuse, New York: Syracuse‘.
University Press, §§§E. Chap. VI, pp. 143-66,



191

Morrissett, Irv1ng. "The Economic Structure of American
Cltles," Papers and Proceedings of the Regional Science
Assoclatlon, IV ‘19535 239-59, o

Moser, C. A., and Wolf Scott, British Towns. A statistical
study of their social and economic dilferences, centre

for Urban Studies, Report No. 2. London: Oilver and
Boyd, 1961. -

Mumford, Lewis, "The Natural History of Urbanlzatlon," in
Willlam L. Thomas, Jr, (ed.), Man's Role in Changin
the Face of the Barth., Chicago: The University ol
Eﬁicago Press, 1956, pp. 382498,

Nelson, Howard J, ™A Service Classification of American
Cities," Economlc _Geography, XXXI (July, 1955), 189-210,

Palomaki, Mauri. The Functional Centers and Areas of South
Bothnia, Finland, Department of Geography, University
of Helsinki “Publication No, 35, Vammala, Finland:
Vammalan Kirjopaino Oy., 1963, - _

Perloff, Harvey S., et al., "Location Factors," Regions,
Resources, and Economic Growth, Baltimore: Tﬁe 3oﬁns
Hopkins Press, 1960, Chap. VI, pp. 75-86,

Pfouts, Ralph W. The Technigues of Urban Economic Analysis.
West Trenton, New Jersey: Chandler-Davis Publishing
Company, 1960, :

-‘Pownall, ‘L.L. "The Functions of New Zealand Towns,™ Annals
of the Association of American Geo raphers, XLIII
lDecember, T§3§,, 332-50, |

Ratclef Richard U. Urban Land Economi¢s. 'New York:
McGraWhHlll Book Company, Ince, L1949

vRoblnson,'Ira M. New Industrial Towns on .Canada's Resource
Frontier. Department of Geography, University .of
Chicago, Research Paper No, 73, Chicago: University
of Chicago Press, 1902,

Rodgers, Allan, "Some Aspects of Industrial Diversification

in the United.States," Papers and Proceedln-s_of the
Regional Science Assoclatlon, ’ B 11, -




192

Rodgers, Ailan. "Some Aspects of Industrial Diversification
in the United States," Economic Geography, XXXIII
(January, 1957), 16-30, ‘ .

Redgers, Allan, "Regional Industrial Development with
reference to Southern Italy," Essays on Geography and
Economic Development. .Norton Ginsburg, (ed.J, -
Department 6T_Géography, University of Chicago,
Research Paper No. 62, Chicago: University of
Chicago Press, 1960, Chap, IX, pp. 143-73.

Smailes, Arthur E, "The Urban Hierarchy in England and
Wales,™ Geography, XXIX (June, 1944), 4151,

Smailes, Afthur E. ."The ﬁrbén:Mesh of éngland‘and Wales,"
- Transactions and . Papers of the Institute of British
Geographers, (1 s 87-101, S

Spelt, Jéc6b. The Urban Devélopment in South Central
Ontario, AssSen, The Netherlands: Van Gorcum & .
Company, 1955.

Steigenga, W. "A Comparative Analysis and a Classification
of Netherlands Towns," Tijdsckrift voor Economische en
Sociale Geografic, XLVI ( T 5 R IR

Tiebout, Charles M, The Community Economic Base Study,
Committee for Economic Development, Supplementary Paper
No. 16, New York, 1962,

Tress, R.G. "Unemployment and Diversification of Industry,"
The Manchester School, IX (1938). . ;

‘Trotier, Louis, "Some Funcﬁional Characteristics of the Main
Service Centers of the Province of Quebec,” Cahiers de

Geographie de Quebec, No. 6 (April-September, 19597,
' =27 . ‘

of Concentration,™ Pa d Proceedings of the Regional
Science Association, 8, 179-98 A o

Ullman;.Edward L., and Michael F.—Dacey. "The Minimum
Requirements Approach to the Urban Economic Base,™

Papers and Proceedings of the Regional Science
Association, VI 119205, 175-9k. .




193
"Urban Functions," Economic Geography, XXI (April, 1945), 78.

Watanabég Y. "An énalysis of the Function of Urban Settle-
ments Based on Statistical Data - A Functional
Differentiation Vertical and Lateral," The Science

Reports of the Tokoku Univer31t (Geographyf; ‘No, ‘10
{September, 1961), 639k,

-Webb, John W, "Basic Concepts in the Analysis of Small
Urban Centers of Minnesota," Annals of the Assoclatlon
of American Geographers, XLIX March, y 20=~12¢




APPENDIX



APPENDIX

DOMINANT AND DISTINCTIVE FUNCTIONS, AND SPECIALIZATION

INDEXES FOR CANADIAN CITIES OF 10,000 POPULATION

'AND OVER, 1951

.~ WESTERN PERIPHERY

| Ci£y>' | Speciale Dominant

Distinctive Functions

ization Function CLASS .
Index I 11 III
Lethbridge# 1.25 Retail Trade Retail Trade

%*1,25 is the special index
value for Lethbridge; ex=-
traction was omitted in its
construction. The city's
regular specialization index
value is 11.69.

Construction
Wholesale Trade
Finance, etc.
Recreation
Personal Service
Extraction
Public Utilities
‘Transportation,
. etc,
Business Service

Prince Albert 1.40 Manufacturing II Recreation

Brandon l.41 Transportation,
etc,

Community Service
Construction
Transportation,

. etcCe
Wholesale Trade
Retail Trade
Finance, etc,
Gevernment Service
Business Service
Personal Service

Transportation, etc,
Wholesale Trade
Finance, etc,
Community Service
Recreation '
Public Utilities
Retail Trade
Government ~Service
Business Service
Personal Service



Transportation, .

Penticton Lobh
etc.
Saskatoon 1,51 Manufacturing II
Moose Jaw 1.56 Transportation,
, : etc,
Calgary* 1.77

Manufacturing I1I

*1,77 is the special index
value for Calgary; extrace
tion has been omitted in its
construction., The city's
regular specialization index
value is 17.21.

Edmonton* 1,80 Manufacturing II

%*1,80 is the special index value
for Edmonton; extraction has
been omitted in its construction.

‘The city's regular specialization
index value is 14,96,
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Recreation
Personal Service
Construction -

. Transportation, etc.

Wholesale Trade
Retail Trade
Finance, etc.
Business Service

Wholesale Trade
Finance,. etc,
Community Service

Transportation,
, .77 etGCe

Retail Trade

Government Service

Recreation

Business Service

Personal Service

Transportation, etc,

Recreation
Public Utilities
Construction
Wholesale Trade
Retail Trade
Finance, etec,
Community Service
Personal Service

Wholesale Trade
Finance, . etc,
Recreation

Public Utilities
Construction
Government Service
Business Service
Personal Service

Constructien
Wholesale Trade
. Transportation,
U etc,
Finance, etc,
Government Service
Business Service
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Medicine Hat 1.97 Manufacturing II Recreation
: . Transportation, etc,
Construction
Retail Trade
Finance, etc.
Government Service
Personal Service

Winnipeg 2,00 Manufacturing II Wholesale Trade
: Finance, etc,
- Transportation,
etc.
Recreation
Fort William- 2,08 Manufacturing II Transportation, etc.
Port Arthur o Public Utiiities
Construction
Wholesale Trade
Recreation

Regina 2,09  Government Wholesale Trade
Service Finance, etc,
Government Service
Public Utilities
: Transportation,
o " ete,
Retail Trade
Community Service
Business Service
Personal Service

Vancouver 2.40 Manufacturing II Wholesale Trade
, Finance, etc.
. Transportation,
. " etc,
Business Service
Victoria 4,01 Government Government Service
Service Finance, etc.
. Community Service
‘ Recreation
Trail 6.86 Manufacturing I Manufacturing
‘ . Recreation. .
Business Service
Lethbridge 11.69 ;
Edmonton 14,96 ( given above

Calgary 17.21
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NORTHERN PERIPHERY

City

Special-
igzation
Index

Dominant
Function

Distihéﬁifé‘Functiohs
CLASS
I : 11 ¢ III

Chicoutimi

North Bay

Jonquiere

Sault Ste, Marie

Arvida

Rouyn

Sudbury

1.72

2435

ho‘ho

L.70

8.96

612,92

918,63

Manufacturing II1

Transportation,
etc.

Manufacturing 1

Manufacturing I

Manufacturing I

Extraction

Extraction

Community Service
Construction
Retail Trade

Public Utilities
Wholesale Trade
Business Service
Personal Service

Transportation, etc.
Public Utilities
Construction

Wholesale Trade
Retail Trade
Finance, etc,
Community Service
Personal Service

Manufacturing
Construction
Retail Trade
Personal Service

Manufacturing
Transportation
Recreation

Manufacturing
Community Service

Extraction
Recreation
Personal Service
Construction
Wholesale Trade
Business Service

Extractien
Constructicn
Recreation
Personal Service



Timmins

1400,66 Extraction
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‘Extraction

Public Utilities
Retail Trade
Recreation

EASTERN PERIPHERY

City

Special~ Dominant
ization Function
Index

CLASS
I I : III

Charlottetown

Rimouski

Moncton

1.16 Retail Trade

1,36 Community
Service

1.55 Transportation,
etc,

Retail Trade
Recreation
Personal Service
Wholesale Trade
Finance, etc,
Community Service
Public Utilities
Construction
Transportation,
. etc.
Government Service
Business Service

Community Service
Construction
Personal Service
Public Utilities
Business Service
Transportation,
. etc,
Wholesale Trade
Retail Trade
Finance, etc,

Transportation, etc.
Retail Trade

Wholesale Trade

Finance, etc,

. Community Service
Government Service
Business Service
Personal Service



Saint John

Sto John's

Truro

Fredericton

Edmundston

Sydney

1.67

1.75

1.77

1.86

2.35

5.21
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Manufacturing II1 Transportation, etc,
. Wholesale Trade
Recreation.
Finance, etc,
Community Service
Government Service
Personal Service

Manufacturing II Wholesale Trade
o Government Service
Transportation,
etc.
Retail Trade
Community Service
Personal Service

Manufacturing II Personal Service:

Transportation, etc.

Retail Trade
Wholesale Trade
Finance, etc,
Community Service
Recreation
Business Service

Government Public Utilities
Service Wholesale Trade
Retail Trade
Government Service
Personal Service
Construction
Finance, etc.
Community Service
Recreation
Business Service

Manufacturlng II Personal Service
Transportation
Community Service
Construction
Retail Trade

Manufacturing I Manufacturing
. Transportation
Wholesale Trade
Retail Trade
Recreation
Personal Service



Halifax

Glace Bay

New Waterford

- 5,46 Government
: Service

1697.,89 Extraction
1952,46  Extraction
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Government Service
Public Utilities
Construction
Transportation
Wholesale Trade
Finance, etc,.

Extraction
Extraction

Retail Trade
Recreation

HEARTLAND

City

Special=- Dominant
ization Function
Index

Distinctive Functions
CLASS
I : 1L : III

Barrie

Belleville

Quebec

1.87 Manufacturing II

2,04 Manufacturing II

2,11 Manufacturing II

Public Utilities
Retail Trade
Finance, etc,
Government Service
Construction
Transportation,
. etc.
Recreation
Business Service
Personal Service

Recreation
Transportation, etc.
Retail Trade

Public Utilities
Finance, etc.
Government Service
Business Service
Personal Service

Construction
Wholesale Trade
Finance, etc.
Community Service
Government Service



St. Thomas

Kingston

London

Chatham

Brockville

Relh

2,17

2,17

2.26

2,71

Manufacturing II

Manufacturing II

Manufacturing II1

Manufacturing II

Manufacturing II
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Transportation, etc,

Retail Trade
Public Utilities
Community Service
Recreation
Business Service
Personal Service

Community Service

Government Service
Retail Trade
Finance, etc.,
Recreation
Business Service

Finance; etc,

‘Publie Utilities
Construction

Wholesale Trade
Community Service

Government Service

Public Utilities

Retail Trade

Recreation
Construction
Transportation
Wholesale Trade
Finance, etc.
Community Service
Business Service
Personal Service

Community Service
Manufacturing -
Transportation,

: etc,
Retail Trade
Finance, etc.
Recreation
Business Service
Personal Service



Owen Sound

Orillia

Joliette

Pembroke

Toronto

Trois Rivieres

2.73

2e 70

2.88

3041

3.51

3.52

Manufacturing II

Manufacturing I1

Manufacturing 1

Manufacturing II

Manufacturing I

Manufacturing I
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Wholesale Trade

Retail Trade
Manufacturing
Public Utilities
Transportation,
‘ etc.
Finance, etc.
Recreation
Business Service

Retail Trade

Community Service

Recreation
Manufacturing
Public Utilities
Construction
Finance, etc,
Business Service
Personal Service

Community Service
Manufacturing
Public Utilities
.Construction
Retail Trade
Business Service
-Personal Service

Business Service’
Retail Trade
Government Service
Public Utilities:
Construction ‘
Community Service

Recreation
Personal Service

Finance, etc.

. Public Utilities
Wholesale Trade
Business Service

Manufacturing
Public Utilities
Construction
Community Service



Sherbrooke

Niagara Falls

Trenton

Stratford

Sarnia

Montreal

St. Hyacinthe

Woodstock

Cornwall

3.61

3.62

3.63

3.87

3.90

3.92

3.96

bell

Lel6

Manufacturing

Manufacturing

M@nufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing

Manufacturing
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I Manufacturing

. Construction
Wholesale Trade
Community Service

I Public Utilities
-Personal Service
Manufacturing
Recreation
Business Service

II Government Service
. . Construction
Transportation,
. ' v etc.
Retail Trade
Recreation
Personal Service

I Manufacturing

, Public Utilities
Transportation,
. , etc.
Retail Trade
Finance, etc.,

I Construction
Business Service
Manufacturing
Public Utilities
Transportation,
. etc,

1 Finance, etc.

Wholesale Trade

I Commdnity Service
- Manufacturing
Construction

I Manufacturing

) Public Utilities
Retail Trade
Community Service

I Manufacturing
Retail Trade
Recreation
Personal Service



Guelph 422 Manufacturing
Shawinigan 453 Manufacturing
St, Catharines 4,56 Manufacturing
Kitchener-Waterloo 5.,36 Manufacturing
Windsor 5.41 Manufacturing
Peterborough 5.42 Manufacturing
St., Jean 555 Manufacturing
St. Jérome 5.56 Manufacturing
Victoriaville 559 Manufacturing
‘Brantford 5.67 Manufacturing
Hamilton 5,88 Manufacturing
Sorel* C 6.05 Manufacturing

*6,05 is the special index value for
Sorel; extraction was omitted in the
construction. The city's regular
specialization index value is 10,93,

Drummondville 6.24 Manufacturing

Granby 6,28 Manufacturing
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Manufacturing
Community Service

Public Utilities
Construction
Manufacturing

Manufacturing
Construction
Business Service

Finance, etc,
. Manufacturing

Manufacturing

Manufacturing
Finance, etc,

Government Service
Manufacturing

Manufacturing
Construction

Manufacturing
Public Utilities
Construction

Wholesale Trade

Manufacturing
Business Service

Manufacturing

Manufacturing

Manufacturing
-Personal Service

Manufacturing
Construction
.Personal Service



Grand 'Mére
Valleyfield

Welland

Galt
Oshawa
Magog
Ottawa

Thetford Mines

6.34

6.39

654

714
7.50
7456
7484

1139.76

Manufacturing I
Manufacturing I

Manufacturing I

Manufacturing I
Manufacturing I
Manufacturing i
Government '

Service

Extraction
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Manufacturing
Public Utilities
Construction

Public Utilities

Manufacturing
Construction

Manufacturing
Business Service

Manufacturing
Manufacturing
Manufacturing
Government Service
Finance, etc,
.Recreation
Extraction

Publie¢ Utilities
Retail Trade



