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ABSTRACT
The objective of this thesis was to describe and examine the Canadian 'urban system
through the analysis of the economrc structures of all urban places of over 10'000 rnhabitants in

Canada. Thrs exammation f ocused on the changes to the econormic dimensmns associated- wrth

) ,the cities of this system between 1971 and‘, 1981. To achievé ‘this .goal. select_ed demographic.

labor force and employment varrables at two censuses Were. exammed for each urban place by :
means of factor analysrs Then factor loadings extracted from the data matrices were
mterpreted rn order to determme the basrc economic dimensions of the Canadian urban svstem
.‘at each point in time, A comparision of the gconomic d1mensrons in 1971 wrth the economic

hdrmensrons in - 1981 enabled the rsolation of structural changes in the dimensmns of the

‘ Can‘adiani urbdn system_a{g whole.

In 1'971: four economic dimensions "were" identil‘ied. ‘They ‘were':. white-collar,-
\ servrce administratrve chameter of metropolrtan centers of Canada hrgh f emale employmcnt in
‘ ,manufacturmg and low unemployment m the secondary sector,l frontier servrce centers and
‘A specralized manufacturmg centers In 1981 tlle dimenSions were metropolitan white- collar
servrce admmistrative character of the maJor urban centers of Canada hrgh labor force
"v'pa.rtrmpatron ratio in manufacturrng, manufacturmg centers of the mdustrtal heartland ot“
Canada and’ high rate of the population change associated wrth hrgh employment in sales and
constructron ‘sectors: | ' | | |
The analysrs of the dimensmns revealed that they remarned partially stable between
- .1971 and 11981. In particular the- frrst dimenSton - white-collar, ternary employment ;'
lremamed the same. A closer exammation showed that the dtmensron mdexes a process of urban
A concentrauon and progressrve economic dwersrf rcation of the Canadian crtres parrcularly in the
' 1ndustna1 heartland and the Prairie Provmces The rest of the dimensrons showed a very strong
-.regional assocratton between the employment Structures of cmes and therr dtstribution in

: geographr'cal: :space .



All of the‘fin'dings in this thesis account for a substantial economic shift within the

Canadian. urban system between 1971 and 1981, even though the major economic dimensions of -

. >, , 5 » .
this system showed a much lesser degree of dynamics. In particular, the spatial change in the

4 v

distribution of, employment profiles within the system” is noticeable. However, the study

revealed the major deficiency of thé urban systems approach which is the lack of a well-defined

v

framework for empirical investigation. ' .
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I. INTRODUCTION
All urban places in. the world are ‘part of an integrated urban network. The
contemporary settle"ment nattern is the result of “; long evolution that has been caused by
various economic, political and institutional factors as well as'by the diffusion of innovations
and technological developments (Friedmann, 1973). During the last few. years research in the
field of urban geography has moved from purely empirical studies towards a system anaiysis
fra_mework. Most of the contemporary. authors acknowledge that the presence of strong

interactions among a set of elements (i.e. cities) in a bounded area (i.e. nation or region) and

the existence of feedback effects which regulate growth and change imply the existence of some

- . kind of a system o ‘ ' ' .

1

In 1ts narrowest most traditional sense, the urban system refers to the set of cities m a

. regton and their attrrbutes such as economtc socral and cultural charactensttcs The system in

~——

- thrs sense is Sll’nply a stat,tc aggregate of cities. Usually no attempt 1s made to 1dent1fy vartou,<

¥

relattonshrps among them However as Stmmons (1974, p. 8) pomts Out " :
..when developed more fully, the urban system can. embrace the totahty of actrvmes

in a nation, account for the observed relattonshtps among regrons and provxde a. model

of growth and change in the system.” .

A . ' s . -

In this sense the urban system is still based on urban nodes, that is spat‘ial' concentrations of

L

people and activities within a nation. However, it is also concerned with the relauonshtps of

these nodes to the other nodes of the system. _ . B L
Urban places forming an urban system differ in theif socio-eco'npmici Structu% and

roles they play w1thm the urban system The considerable diff erences in their structures may be S

- caused by ‘numerous. factors ie. thetr populatron srze locatton in . geographrc space, 4

'transportatton network poltttcal system; economrc fluctuatrons and 50 forth The €Nnormous
,complexrty of soc1o economic varrables emergmg from any analysrs is usuallv drffrcult o

. conceptuahze and explain; Therefore the concept of the, urban system has been adopted in [hls.

thesis as a tool which’ will srmpltfy the exrsttng urban network in Canada to allow moré



comprehensive research. The precise definition of this system-depends solely on the objective of
the research undertaken. Thus, before a definition of the Canadian urban system is given, the

A1
concept of a system itself will be examined in more detail.

1.1 Defmmon of a System

As postulated by L. von- Bertalanff y (1950 all thmgs (physrcal objects as well as ideas)
relatronshrps with others. Theref ore, the unit of sttfdy shotﬂd be not a smgle thing but a system
of interrelated objectd- or 1deas Hence, a system is a set of mterrelated parts Probably the most
quoted definition of a system is that of Hall and Fagen (1958, p. 18)

"A system is a set of objects with relatronshrps between the’ obJects and between therr

attrrbutes.

: i . .
. Thus a system ‘has at least three basic ingredients:_ elements, states and relations between
elements and‘/or states. . : . |
| In geography a defmmon acceptable for our purposes has been given by Chorley and
Kennedy (1971, p.52). A system is: ' ’
. a structured set of objects and/or attributes. These objects and attributes consist

" of components or variables (ie. phenomena whrch are free to assume varrable

magn‘rtude ) that exhibit drscernrble relatronshrps with one another and operate together.

asa complex whole accordrng to some observed pattern.”

. The elements or components of a system are erther physical obJects (eg. towns or sorl
types) or concepts (eg words, numbers and the lrke) Accordmg to Huggett (1980) physrca'
~ objects are components of concrete systems whereas concepts are elements of abstract systems.r/
. 'Thrs drstmctron is of great importance smce urban geograpl}y deals with both concrete
" (physrcal) and abstract systems at the same trme For examp]e the network of highways

connecting urban centers together is a physrcal,_ concrete, actually existing system, while a

network of central places is an abstract system created,for- heuristic purposes. —

P



~Each system element has a set of properties, att'ri‘vbutes or states i.e. ‘n‘umber, size, price
” and ‘'so forth, each ol” which is called_ a state variable (Huggett, 1980,. p.lS).l The system's state
is defined by' the values of the state variables at a particular point in _tirne. Theref o_re'; the state
'ol a system as a whole may be given by determining the =aggregate state of\\its 'elements at a
particular point in tlme. |

The major attribute of af system defined in this way is that 1t 1mooses a structure on a
,Sé\ of elements which at first glance are random. It can be argued whether thrs structure is an.
objéctlvely exrstmg patiern or_ a subjective concept superimposed on the set _'of random .

. elements. Harvey (1969) has described syjt,ems as mental constructs that facrlttate a certain |
style of analysis, while Emery and Trist (1965) have pomted out that they are the ‘most: S
" appropriate conceptual response when to:understand the nature of ..mterdependenmes, constitutes
the research task. However, this problem is beyond the objective of this distussion.

So l" ar the defi inition of a system in’ geography does not differ srgmfrcan’tly from these -.
formulated in other sciences.The definition becomes an exclusrvely geographlcal one when ‘the -
concept of geographlcal space is introduced. In this case, the general deftnttlon of a system is
narrowed mto the definition of a spatral system. Since a spatial system 1sc<mlprtsed of a set of

,elements exrstmg in a geographlcal space, it 1mphes that systems are bounded %ause they are

usuallv def med in such a way that there is a hmrted number of elements (at least theorhlyg\
™~

-

The vartables whrch def ine the state of the system within itself are called endogenous varlables

| th_ose‘outsrdea are 'exogenous. Therefore, the .endogenous variables are directly relevan_t to the‘
vstate, of_ the system, 'whilev'theie'xo‘genous variables influence th)e' state of the system indirectly
through external changes Systems which lack exogenous vanables are sald to -be unforced.

‘

systems smce there are no external influences upon them (of course such Ssystems exist only
' ] theoretically, i.e. models). Those systems with exogenous variables are forced systems.
The attnbutes are assumed to be variables whrch describe propertres of elements

comprrsmg the system at a partrcular time. Ho%v\er an urban system can have an mflmty of

- 'vartables measured on any obJect within the system at any point is time.

.



Thus,
"If .any real system ls modelledtln ter'ms‘of yariables, we can have an lnf lnite number ﬁ
of models (or levels) of that syste‘m, and then the model s-ystem behaves (over time),
as rfhuch in response to 1ts “own def in_ltion as lt does ‘to the ,systern being
‘modelled. "(Chapman 1970, p.80). | |

For the purpose- of researeh systems are normally defined in terms of three levels:

- the level of interest, or the system itself

- alevel within;or the system components .

- a level wrthom or environment (Srmon 1962)

These theoretrcal levels enable one to drf ferentiate between the complex substructures
and 'subsystems. within the system as a whole. For example, the_ level of -mterest or the system )
itself may be defined as a flow of ,goods and deeisionsr among thetentire population of citles
which is, in turn related to the communrcatron and- transportatron network Thus the system
of interest in this case would be the communication and transportatron network

The level within is the lowest network in-terms of | scale which is related strongly to the
‘.'prev10us one, l“ or exam,ple the socral or economrc relatrons between individual towhs and cities
wnhrn the system The system is def ined in terms of 1ts components where each. commumty is,
_consrdered separately wrth relations to the rest of the components And frnally the system
without or envrronment representmg the hlghest level of generalization. It encompasses‘the

international and national relations between urban pl-aces on"national or international"scales.

Thus the system can be def med as a network of cities together with the various. mterrelatrons

“ o~

"

among them in Canada or North Amerrca as a whole. L _ , ,
1.2 Defrnmon of an Urban System | |

The congept. of the urban system or the system of crtres was mtroduced in the studres of
early . writers such as Gras (1922) Chrrstaller (1933) Losch: (1937), Harris and Ullmann

(1945); how‘ever, relatrvely recently, it has been apphed” on a larger scale: in’ the works of



,\
geogtaphers. The term urban system has been broadly accepted in geographical research since
1960, and was introduced by l)uncan, Perloff and Berry (Duncan, ‘et al., 1960, Perloff, et al.,
1960 Berry 1966). However, there is no clear agreement on exactly what the phrase means.
There have been numerous attempts at defining what are the most \mportant features of an
urban system and how it operates or behaves through time. Certainly, the research applrcablhty

of the concept is thus ltmtted ' :

Préd wrote:

..a system of cities is del"med as a national or regronal set of icities which are
. mterdependent in such a way that any significant change in ‘the economic actrvrtles _'
occupatlonal structure, total income or population of one member crty will drrec_tly or'
i' indirectly brrngr .about some modtfrcatlon m the economic actrvrttes occupational
. structure, total incorne;, or populatron of one or more other set members " (Pred, 1977, -
In this respectrhe'u'rban system is a particular case of a more basic complex social system. As
such it is a forced system where exogenous elements are those whrch influence .the change
within the systemfrom outsrde In the case of the Canadran urban system,. the, most obvrous
,exogenous influences come from thé American urban system That is, some of the units or
elements (urban plac_es) belongmg to the system mteract-- drrectly with elements outside, the
‘system. Therefore the changes occurrjngt in-the Canadian urban sy'stem may be affected-by the
processes occurring in another urban sys’t\em. B SR |
The defmrtron formulated by Pred lS an example of the most common approach.'y‘-
towards the problem of the .urban system found m the geographrc lrterature Bourne and
|
Srmmons (1973, p. 3) for example defined the urban system as:
..a set of rnterdependent cmes cOmprrsmg a region or nation." » , :: ©
This: defmmon does not differ. from the prevrous ‘one in terms of its' basrc elements The

_natronal urban systcm is limited by the polmcal borders of a natron 1t is comprrsed of

mterdependent cities of - varrous sizes and economic structures. These observatrons can be found



in much of the recent literature.

The difficulti‘es arise, howe\jer. when the theoretic/al ‘::fofrn:ul]ation of the concept is
transposed into operational‘t:erms. The bounding of urban areas usuall‘y becomes an enormous
problem, questxomng the utility of the urban system concept One of the alternatrves to the
urban system notion is the concept of functronal economic regrons whxch fully occupy the
space-limits of the area under study,-eg. nation. :l‘heref ore, the problem of boundaries in urban
areas is avolded since each‘urban place is defined in terms of not only its municipal borders,
‘but also a surroundingrural area (Berry, 1971).

The application of .the functional region as a basic unit for research avoids the main

definitional problem of.the ‘boundaries of a ci'ty. However, there are some limitations to it. The

“city is defined only on the level of interaction with its region and smaller- urban areas. There are
. . w ~ ’ .

no recognized linkages at other levels such as the national level or the system within. Moreover,

there are no scale differences among the regions since all of them have ‘more or less the same

relative economic and political positl_on. Therefore, the notion of the city vanishes in the

theorettcal models drawn on economic theories of regtonal trade and growth
~-~None of the two concepts of city boundaries outlined above can account for all of the

complex processes occurring at the national scale and having an 1mpact on the urban system

However, since the c1ty 's areal" extem can be establrshed readrly at any pomt in time, the .
conce_pt of a, bounded urban area. seems to be th__e only one for spatral"analysxs. The major

advantage of this1concept is that it narrows the urban area toa specrf ic spatial unit whrch can .

be compared or exammed wrth non-urban or rural geographrcal regrons for statrstrcal purposes
Therefore, this concept Wlll be used in this thesis as the basrs for data collectron

Conseqdently, the urban system is defmed m this thesrs as a set of mterdependent

. ‘urban areas (cities or towns) comprlsmg a region or natlon together w1th the relatlonshrps»,

between them. The cities themselves are reduced in scale to points located wrthm the reglon A
threshold population‘ and density ,of thr-s‘-locatro_n‘ differentiate the urban_ area vfrom the

rpn-urban, rral area. ‘ .
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1.3 Evolution of an Urban Sj/stem

Any urban system is snb‘ject to constant evotution through‘.time: Th'is change is the
result of they‘complex economic. politieal and social processés occurring within its structure.
Evolutron is defined in this case as any change (positive or negatwe) between two pomts in
trme of the vanbles selected to measure the economic structure of the system of cmes An’
examination of these changeés as expressed by the socio-economic variables is one of the most
essential aspects of urban systems research. A better understanding‘of the ‘chanées and
consequently the evolution of an urban system over time, is a fundamental condition to f urther
progress in urban geography. Having defined the urban system, the question which arises-now
is what theoretical framework can be applied in order to examine the economic changes actually
occurring in an urhan.system 7 Unfortunately, the body of kno;viledge'in this area is still largelv
intuitive and inconsistent. Therefore, any comprehensive review of the literatnre in this field is
difficult. |

Systems theory consnders an ideal, theorettcal case of a system where its elements have
n sets of propertres or states measured contmuously through time which comprise an n

, »drmensropal phase space deﬁn})y eertain co-ordinates; one for each variable (Frgure 1) If

" the state of the syster should change with time, a pattern of change will be traced tt\rough the

phase space. The direction of this change will depend upon the relatlons between th\vstem

components. In ‘the existing urban system, the cha-nge depends on the various'socio—econom’
processes occnrring simultaneously at different levels of. interaetion between the urban places.
. The direct and indirect results of these complex processes ean be measured as economic
charaeterist_r'cs of the urban places at different points in time. Theoretically, by'egtamining these
economic variables by means of | some appropriate technique (for example a mn]tivariate
statistical analysis or shift-share analysis), the dynamtes, that is, the pattern ot’ ehange or
growth of the urban system through time, can be determined.
Huggett (1980, p.4) defines three ideal cases of the system:

1. The system state may move towards a point: or mode in the phase space,' which .is
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'tndependent of the mlltal state’ of .the system and in which state the system tends to
remain. In this steady state and in thrs condttton the system is sard tor be stable (Frgure

[

l.a). In f act the relations between elements determme that thts system moves to the steady:.
: state through a series of damped oscrllattdns (thure 1. b) 3 :: o
2. The: system state may move away from a pomt in the phase space in whrch case the system
rs satd to be unstable (thure 1. c) Thus the system becomes unstable through a series of
oscillations of mcreasmg magnitude (Figure 1 d) |
3. The system state may crrcle a point in the phase space (thure le) in which case the '
\ system wrll exhibit pertodrc or cycltcal ﬂuctuatrons around a steady state (thure 1.f )
" The urban systerh at each level of study (for example, at the national, regronal or,
sub~regional le.vel’)‘ displays ‘a degree of ’autonomyrover its component. pa'rts and ovei its
."l‘envrronment The a‘ﬁtonomy rs achteved in part by the system at a grven level of f unctromng

‘ and at-a different space and-trme scale from systems at other levels Thus the pattern of

:economrc change on the level of the regional subsystem is less complex than that of the natronal T

~ scale. The changes m the natronal urban system level pass vrrtually unnotrced at ‘the regronal
' level -Therefore, the natronal system f rom this perspectrve appears .to be in a steady state even
' though on the regtonal level it is not In. other words, the result of an analysis of - the urban

L

.system depends on the level of generalrzatron of the area of enqutry. Still, frndmgs consrdermgi'
the nattonal urban system may be f ar, dtf f erent from those on the i‘egtonal system scale, .h |

The dynamics of ah exrstmg urban system that is, thc contlpuous pattern of change"-

within the system 1s very drffrcult if possrble at all to measure quantrtatrvely Frrstly ft ts f

’ difficult to f md enough economrc data measured on an artnual or even better monthly basrs
) Theref ore, the researcher has to content hrmself with the census data provrded at the best on a‘:"
fi ive or ten year basis. Secondly, even tf such’ data were avarlable' the difficulties w1th handlrng

and rnterprettng such large matrrces would exceed the possrble benefits of the whole research ‘

Asa result, most of the studres on urban systems tend to ‘be based on ‘the comparatrve stattstrcs

approach,twhrch wrllbe ad_opted in _thrs thesis:
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The comparative statistiosapproach is based on economic variables measured at tvyo or
more pomts in time. By comparmg the two times by means of some approprrate techmque the .
-changes in the variables can be dctermmed As it has been sard already these changes ref lect the
economic change (if any) within the system At this pomt the problem arrses of a techmque by .

whrch the data are to'be analyzed and compared Consrdermg the number of varrables and casesf |

10 be tested in the study, the most surtable techmque is f actor analysrs Thts techmque of f ers a.

frurtful approach to condensmg voluminous sets of data (such as the data to be used in thrs A
thesrs) into a relatwely few uSef ul mdrces or drmensrons As Isard pomted out - |
| factor analysrs can serve to reduce a mass. of undrfferentrated data to a lrmrted-

_number of varrables consrstent wrth ‘the’ rnvestrgator S hypotheses Thereby it can

A D

suggest.useful typologres and classrfrcatron schemes and 1dent1fy workable socral
groups workable regions, “and workable aggregates of unrts of varrous sorts "(Isﬁrd ﬂ
©1960; P- 685)
Such an approach requrres certam assumptrons. or hypotheses 16 be made - before the factor
‘ analysrs is performed as to the dtrectron and rnagmttide of changes in the data matrrces‘
' between two pomts m trme . I | |
. Korcellr (m Hansen 'et al.; 1978 p 232) has pornted out that the urban system has: '
been descrrbed and mterpreted in two basrc ways Both approaches start f rom the central place ‘
4 models mtroduced by Chrtstaller and Losch T.he ftrst one ‘may’ be called a regronal approach,.
smce rnost of the elements of the system relate to the regronal drmensrons of settlement"; .
vsystems The most promment examples of thts approach are works by Duncan (et al 1960)
and by Frredmann and Mrller (1965) To thts tradrtron belong also the studtes of the Canadtan '
urban system undertaken by Bourne and Srmmons (1974 ‘et al 1978 1979a 1979b 1981) The

ssystem is evolvmg in the sequence of spatral patterns which are manrfestatrons of economrc

»

socral and polmcal changesfoccurrmg through trme. Especrally, -changrng proportrons among S

1nd1vrdual econemic activities’ as well as costs of transportatr,on mfluence the spatral pattern of

urban places When - concentratrorr forces prevarl the result s’ a pattern of metropolrtan
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The secpnd approach emphasrzes the mterregronal scale of specralrzatron and
. mteractron ‘The, best example ol‘ it are the works by Pred (3973, 1977) ‘The basic assumption is
that contrary to classical central place theory the- lrnkages between higher order urban places

have a much’ more 1mportant role than horrzontal linkages between the lower and higher strata

.

- of the urban network lt rs clarmed that in the, course of development of urban systems,

. regronal ties (hortzomal) are. gradually overshadowed by what could be called territorially .
dtscrete Imkages (Pred 1977)
f or. some spatral systems. any two core-regions of approxrmately the same level in
" the hrerarchv W1ll tend 1o have a greater and ‘more balanced volul‘ne of mutwal
: .rnteractron modrﬁed by drstance than erther will have with rn.drvrdual lower order -
cores. (Pred 1977, p97)
»‘Conceptually these two approaches are closely mterrelated As Korcelli porntc out:
| mturtrvely the spatral patterns ‘of f lows are fufictions-of the actrvrtres’ mncerned in
addrtron to being functions of 'tlre media invelved. ™(in: Hansen et al., 1978, p.235).
He suggested that the questron of the relatrve importance of rnterregronal versus regional
lmkage patterns may be rll posed More systematrc study is required of complex flow patterns.
o ._of endogenous varrables in order to make any valuable general_rzatrons,._ Each of the approaches' |
_points to c‘ertai{n aspects of spatial intera‘ction which eannot be clearly sep”arate-dr |
It is 1mprobable that any of the exrstxng models few of v?hrch were drscussed here,
would be universally- acceptable Thcre are’ t00 many components and variables interacting

among themselves and mf'luencmg ‘the growth and change of an urban systerr/ It would be 100

'_drf f 1cult, if not 1mpossrble. to_;mclude all of them within a srngle umversal framework.

1.4 Ratronale for the Study

There are at least two reasons f ot undertakmg research an the Canadran urban system

l
Firstly, the_pro_cess of - urbar_trzatron m'Canada, which is considered to be  an inevitable



consequence of economic 'dcvelopme'nl, is an integral component and generator of economic
& .

growth and social change. fhereforé. a better understanding of these processes requires a

systematic study of Canadian cities.

Secondfy, the subject matter of urban growth and change is extremely complex.
Perhaps a univetsally accepted theory explaining all possible aépects of an urban economy is
not possible to develop. The numéroﬁs studies and theories in this field usually deal with one or
at_most a few selected problems. Notwithstanding their vlalue,‘ there is still a need for a

theoretical framework which will enable,the summarizing or at least the ordering, of the

research on urban growth and change. This need is met by the urban system framework.

-

The major advantages of adopting the urban system concept lie in th( Spenness or
flexibility of it. That is, its basic components, such as elements (eg. cities), boundary (eg. a
region) af;d linkages (eg. socioeconomic interactions between cities) are broadly accepted in all
urban studies as principal features of' any urban-area of enquiry on an aggregate scale.
Therefore, most of the existing urban theories can be adopted as an analytical framework
within the urban system conceptual model. On the other hand, the urban system theory can

serve. as an analytical framework on its own. For example, a study of the behaviour or

dynamics of an urban system over time can be considered an analytical application of the urban

_ system concept. : S

In this thesis the urban system concept has been adopted in order to examine the

economic_changes of Canadian cities in the ten year period from 1971 to 1981. In order to

" analyze these changes, the model of urban dimensions (called later in the thesis the economic

difmensiﬁhs) will be applied. “A detailed 6utline of this model will be given in the latter part of
this chapter. The combined application of the urban system concept together with the model of

urban (economié) dimensions is designed to examine the structure of the cities forming this

system.
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1.5 The Canadian Urban System

.

The Canadian urban system is def ined in thrs thesis as being comprtsed of all urban .

places of - over 10 OOO mhabitants w1thrn the pohtical ‘borders of Canada. The urban places,

¥

' Per with the network: of ‘economic, "soc,ial »and political interrelationships, establish the

system as a whole.

Canada is-an mterestmg example of an urban system It shares all maJor characteristics of any

urban -system such as thesurban “places, "diversified economy and linkages among cities.

vHowever, it -differs significantiy from the urban systems of other developed countries. The

most striking differences are the vast distances between the major urban, genters. - The

- population is small and concentrated in widely separated nodes. The economic activities are

speciali&d’_m/to one or two”"‘dominant sectors ateach location. The r)a‘ttern’t)f growth and
thange of any one urban region' is largely dete’r‘mined-by exOgenous yariables.

As was indicated earlier, there are considerabie dif ficulties arising' from the problem of
correspondence Ab;tween‘ different levels of the urban- system. The -environment of a region
dif fers s1gmf1cantly from the environment of Canada as a whole. The shifts in the scale of the
research profoundlv alter the results of any analysrs of the reiationships between the
components of the system Terminology is usually defined with reference to some assumed scale

in space and time.-Simmons identified four maJor areas of possrble interest within the Canadian '
. g,,/ 4 :

N

-~

_urban system analysis:
1. National urban system.

2. Regional urban system.

- B -

3. Urban regron L T

PR TR «

4. .Within city. (Simrnons 1974 p.44). «

: In this thesis. the focus ison the ‘system as a whole. Theref ore this system is something‘
)

more than a srmpie aggregate of*urban places. Hence, the elements of the system are to b€
examined in relation to each other. The distributron of properties, such as the percentage Tatio

of semp]oyment 1n a particular industry,-are of interest as well ‘as the covariancies among

e

o
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' ‘dt{iferent mdustrres Il‘LthlS way the drf f erences and srmrlarmes in the economrc prof iles of each -

"of the populatrons of Canadran cities can. be determmed

- '

. The assumptlon underlymg the ana],ysts is that all urban places are closely linked 10 one

’-

another by mputs and outputs (Srmmons 1‘974 p 12). Therefore a change in the employment
R 4

| 'strtlcture of one crty is mterpreted as the result of changes in all other urban places compnsrng'

the system. Wrthm the national urban system each level 1§ cé’mposed of the aggregate of cjties

-~

;n the next lower. level Moreov‘&r the whole network is an entrt%smce there are hrgher level

.....

'elements whrch hnk the lower level network of cmesx mto aco rent system In thrs sense the .

vooaN A Y

N e e
lower level crtres of the system though not directly: connected wrth each ot’her 1nteract wrth the

¥ ¢

other lower level places through the htgher level centers The Canadran urban system is’ more

than Just a set of cmes All urban places i ract wtth each other, elther drrectly or mdrrectl)

through their. access to the next’ hrgher level subsystern The complex pattern of resultrng

b
' econOm:c changes is very drf ficult to describe and explain. In order to handle this task a model

of .urban drmensrons fas been adopted as the means f o1 analysrs

1 6 Multlvanate Analysns of the Urban System p T \ _

Multrvarrate analysrs namely factor analySrs ha's its brigin :i'n "psychology at the

2

,j‘begmmng of the twentreth century The problem posed was how to convert the theoretical
concept of a general mtelltgence mto an empmcal concept that could be measured and
analyzed. The solution was a multrvarrate model of factor analysrs Later many soelal
' -scientists, among th@m urban geographers adopted thrs statrstrcal techmque The major

advantage' of this technrque is thatit:

«"...can simultancously manage over a hundred variables,.compensate for random error

and validity and disentagle compl‘ex relationships into their major and distinc‘t_’

regularmes "(Rummel, 1968, p444)

4

"Factor analysrs can be and has been apphed to urban studies. It is a partrcularly usef ul ¥ i

"".t'echnique in urban research since ,1t can be used to group interdependent varrables‘rnto

///
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descriptive categories such as socio-econamic status of a city ‘or functional size in the hierarchy - |

BN - . y o
. of cities. Factor analysis can be an effective technique when applied to studies of an urban

system. The basic question in this area of research is similar to that in psychology, that is, how

the theoretical concept of an urban system can be converted into an empirical one that could be - -

measured and analysed. Factor analysis reduces a large amount of data into'a smaller, easier 1o

handle, number of new variables. This technique yields correlations or loadings between the ™~
© : ~ . N :

joriginal data matrix and the sets of new variables which are called faytors. An eXaminatio'n of .~

~“the factor - . loadings allows empmcal mterpretatrons of .the factors, henceforth called
dimensions. In other words, the interrelations among a set of varrables descnbmg a parttcular
state of an urban system are' expressed in terms of the dtmensrons of :this urban system These
dimensions are mathematical artxf acts descrxbmg m the best possrble way (w1thm the ltmtts of

2

the techmque) the vart‘atton of variables descr-rbmg a partlcular urban system. ., :

~

Y

A good example of the applrcatron -of this technrque 1s the classrfrcatnon of Brmsh

. towns by Moser and Scott (1961). They analyzed 157 towns on the basrs of mterrelatrons

between 57 varrables. The variables were chosen in order to analyze as many socig-economic -

(
characteristics .of ‘the British towns as ‘pOssible, wrthout any underlymg conceptual frameworl

or hypotheses to be tested. These relatronshrps were summartzed in terms of four nnderlymg
components identified as: social class populatron change~l931 51, populatron change 1951~ 58
and overcrowdmg in the cities. The scores for the 157 towns on these factors provrded then the
basis for a quan._t.ita'tjve classif ication of the British towns which was the uﬁltimate objecti_ve of

'

the study.

_ Another example is the study of American cities by Hadden and Borgatta (1965). They

analyzed 644 citiés of oyter"25,000 people in terms, of 65 socio-economic variables. Then f‘our"_' A

fgroups’of cities were established with "res'pect-to population size and three on the basis of the

-

' concepts of central city, suburb and mdepen city. A prrncrpal axes factor analysrs wrth

1

orthogonal rotatton was employed for analysrs of each group of cities and for the total of cities.

The results showed a great degree of” srmtlarrty between most of the American cities in terms. of

3

’
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‘ therr respectrve factor scores. The dlmensrons of $0CIO- economrc status, age composmon
educatron centre resrdentral mobility, populatton densrt) and , wholesale concentranon were

rmportant for all of the cities analyzed

t

The study of Indran crtles by Ahmad (1965) is rdenncal in techmque to that by Moser
and Scott except .that the factor matrlx was rotated usrng ‘a different method (i.e. normal

varimax Ammnon). Sixty- two socro economrc varrablesL descnbmg the broadest possible

i
spectrur. " rban characterrstrcs were reduced on the basis of the rotated f aclor matrix into

ten drmensrons They were: nor‘th south drfferenttatlon by sex, contrrbutron ar(é;j accessrblhty
commercral and/ or mdustrral structure compactness of a crty rural populanon and population
 change 1951-61. . o

The first multivariate studies on the urban system in Canada were undertaken by King
(1966). He analyzed- 106 Canaldian cities in terms of ."52 socio-economic variables for each city

G
for the years 1951 and 1961 :The drmen‘sqns of socro eConomic_ status, primary industry

orientation and specialized manufacturmg towns \yere found the most important. The sets of
data were a'nalyzed by means: of a principal.-component technique and Mahalanobis. D2
grouping techmque | .
Another study on the Canadian urban system was undertaken by Ray (et al 1968),
- who has restudied this system in terms of a larger set of varrables (95) obtained from the\\61‘
‘ Census of Canada. The selectron‘of variables focused on the broadest possr_ble description of
~the urban' | system in terms of its socio-economic 'lcharacter.istics He found that the
Enghsh French contrasts in Canada were the most 1mportant drmensrons along with several
fu‘nctional,types of cities, Such as mining service centers, manufacturing and metropolitan

| Srthh.poles. B ‘%é%;;
Two studies from the University of Toronto focusing on regional differences in the
OntariolQuehec uvrbanv system u/ere based on the factor analysis technique. The first one by

" yBounting (i_n: Bourne & McKinnon, et al., 1972) has summarized the overall structure of the

industrial heartland of Canada by -eight dimensions for 1951 and 1961. The most important of

3



.the'm \yere‘def ined as: diversif ied cent'ers specialized centers, commercial and- declining centers,
.Toronto satelhtes northern centers, transportation and metropoirtan centers,
| The second one by Britton (m Bourne & McKmnon et al., 1972)15 f ocused on the

same regionai urban system but it is examined in terms of employment characteristics
exclusrvely. The objective of this study was to develop a classrfrcation of cities in Ontario and
Quebec on the basis of their economic data. The research design of it includes an interesting
experiment based on the application of two modes. (R -mode and Q-mode) of factor analysis..
in order to test the utility of each of these techmques for the purpose of classtficatron The ‘
_conclusron was that Q -mode is more surtable for the purpose of the type of the study a
' undertaken | |
) The studies revrewed (except that of ng 1966 and Britton, 1972) ‘were not structured
around an) hypotheses or the testtng of any theory. Their major aim was to reduce the number -
of variables into -a more meanmgful and:an easier 1o handle new- set of variables called‘
drmensrons In this sense these studres were desrgned to achieve a. more sophtstrcated type of
' empmcal analysrs The results of the experiments should enable in the belief of their authors
concentration on the more specrftc aspects of the urban systems extracted by ‘means of factor".
"analysrs These' more fundamental aspects or dimensions’ should constitute a new area of
enqu_iry' in urban system research. For example, Hadden and Borgatta (1965) have pointed out
that by applying this technique they were able 10 focus kon?a_,wider spectrum of complexities of
the American urban system than in previous studies. Unfortunately, the research in the field of -
_ urban'system"s through app_lications ‘of factor analysis did not yield a significant cont}ri'bution to
the theory itself. As :iierry '('1972) has pointed out, geographers have concentrated 'more on the
procedure of the research rather than on the questron of the purpose of the analysis. Especrally\-
important” is to define the obJectrve of the analysrs which should be known before it is.
performed. .

An attempt to overcome these deficiencies was the study on the Canadian urban system

by King (1966). On the basis of empirical findings from the previous research by Moser and’ |



Scott. (1961), Hadden and B'orgatta (1965) and Ahmad (196-5), he éxamined the skructure of |
-.urban drmensrons m Canada in 1951 and 1961 He suggested that there were%ur major
features of the urban dlmensrons model whrch warrant further aﬁentron

'Fi-’rstly, the question of .dynamrcs of the urban system. Does it remain stable or change
‘through time?- 'The hypot’hesis. was that it evolves through time due to the shift ‘of the system ‘
towards progressive concentratron of economic activities in the major metropolrtan centers of )
the system Over time drmensrons mdrcatmg metropohtamzatron that is concentration of
tertiary and service occupat‘i_.ons,- communication a'knd transportation and socio-economic
' _' stratif ication, should yield,l,,s.tronger factor~loadings in the factor matri)t. There also should be a
sharp differentiation of these dimensions 'hetween'fcities located within or near metropolitan
.complexes and the- rest of the urban places. .

Secondly, even though t_he‘ f'actor loadin'gs"may not change over time, proving the

-

stationary character of the urban sy"'stem, the f actor‘scores of individual urban places may vary
" considerably. As King w'rites:
..these changes would reflect new socio- economrc or locational orientations for the
cities concerned (Krng 1966 P. 208) L
Thirdly, the relatrve drstances between pomts representrng urban places in the
orthogonal space deflned by the drmensrons can be used as mdrces of the urban places

similgrities and drssrmrlarrtres However if these drmensrons change over trme then groups of

crtres may vary according to the new- drmensrons The new pattern of spatial drstrrbutron can. be

. used f or analytrcal purposes in-order to.examine the changes m the urban system

Fmally, the basrc form of the crty System (i.e. 1ts drmensmns) may remain relatrvely
N stable over trme but the factor loadmgs of different varrables on these factors may vary from
one time to another Thrs srtuatron is. possrble only when the factors are grven very broad
_'ymterpretatrons which allow for a great ‘degree of flexrbrhty Otherwrse the form of ‘the-
'drmensrons if more precrsely defrned would be sub]eCt to a change together wrth 'the tactor

+

scores of mdrvrdual cities.
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After examination of the data for 1951 and 1961 by.means of the principal- componem
techmque K’;ng came to the conclusion that the Canadtan urban system is not stable over time '
in tts basic dtmensmns These dtmensrons in 1951 have been identif 1ed as:

yduthf ulness of the female populatron socro -economic character of cities outside_ _' _

Quebec, f rontier location and economic orientation, small city manufacturmg

suburban occupational and houslng‘"structure_ 'and"metalsemployment and related ,

housing condltions. In 19_61 the important‘: compo‘nents appear‘ed,to‘ be urb,an textile‘ '
’ manuf acturmg Quebec population structute, metropolrtan socro economic structure,

> M

E \ ! hrgh socio- economtc residential status, service role of older and comparatrvely isolated,

S

cities, and ur&an depressron "(ng 1966, p. 223)
" On-the basis of these drmensrorrs several groups of crttes were def med whtch then.served 10
"vrdentrfy within’ the total urban system certam sub systems whrch warranted l‘urther stud\[
Moreover, the dirgction and volume ol" the changes in the urban drmenstons over time were
' 'used*by King as indexes. of the major socro-‘economrc processes occurring within the Canadxan
urban syster‘n. | .
A These fmdmgs »v
*.not only throw new lrght on the Canadran urban system but alsoy they complement
those of prevrous studtes of urban systems in contnbutmg toward ‘a better
understandmg of urban structure and the sensrtrvrty of related models to changes in
the urban system over time. "(Krng, 1966 P. 223) ‘ |
In thts thesrs the approach outlined in ng S study wrll be adopted in order to examine
the possrble changes in the Canadran urban system in the ten year perrod from 1971 to 1981. To .
. .achteve this aim two sets of the demographxc,"labor force and employment vanables for 1971 "
and 1981 wxll be exammed by means of the prmcrpal component techmque The sets of+data in
thrs thesrs drffer stgmfrcantly from- those of King's study in the selectron of variables. The
purpose i to reduce the number of vafiables in order to concentrate on the economic
,._charact'eristics of the .Canadia-n urban sys’tem: | |

é ;‘_: » .' o s €
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1.7 Model of Economlc Drmensrous - '7 . . A
Urban places dtffer in thexr economtc structures and the roles they play within the‘ '
\urban system The concept of the economlc structure of a crt) lS based ‘on the recogmtron of
'dtf f erent economtc acttvmes performed by the mhabltants of urban places These dif l"erences
‘ ‘:lead to recogmtlon of dtfferent economtc proflles of cmes The emergence of drfferent'.
'"economrc prof 1les of cmes can be traced back to reglonal vananons m the local resource base
-changmg locauonal forces affectmg an evolution of the] regtonal specrahzatron as well as
_'polrucal factors wnhm the framework of the market economy The research in . thls area

emphasrzes af unctronal town classrf ication and. the identifi 1catron of the basxc latent dlmensmns
of the urban system - - \ :‘.“.‘“‘} | | |
The composmon of artty‘s labor force has tradmonally been regarded as the best mdet
of 1ts economlc specrallzauon thferent economrc profrles of the cmes hav° been most
frequently 1dent1f1ed from the analysrs of employment data In thrs thesrs this ;,radrtlonal'
‘statistical approach W1ll be employed Also an attempt “will be made to determme posstble '

changes in the economic structure (i.e. economrc profrles of the crues) of. the Canadtan urban'
system thought to be active in dlf ferentratmg betwen the rates of grlowth and declme of urban
places Any urban system must have connectlons between the units of" the system For.an urban
place to be viable not only must it exchange goods ‘and sérvices wrth the populatron of the -
surrounding area (servrce area) but also 1t must exchange goods and services wrth other urban.
’places of the system each partrcular economrc funcuon within - is contnbutmg towards the
whole These economic dependencres have been made exphcrt in the concept of a\hlerarchlcal _
system organization in which every city has relations with bot_h higher_ and lower order centers.
From the analysis of | such relations one can designate different,and __distlnct levels of order
: (subsysterns) as demonstrated in early works by Christaller and .Losch‘.' | N
As cities increase in size, their economlc structures become increasingly complex. Th.elr
economy is usually based on a.broa_der mix‘ of activities. Consequently, it is more dif flcult ( Lf

_not impossible) to differentiate cities on the basis of one, dominant a'ctivity,'as in studi_es_by
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Christaller’ and Losch. This multifunctional structure of urban places hasv been . better
_ . / .
" understood through applications of factor analysis and the concept of urban dimension-s .
However, . smce the emphasis here is on the economrc characterrsucs of cities it is better o
rename the urban dimensions as economic dimensions. This distinction clarifies the dlf f erence
between the factorial studies of urban systems based on socio-economic data (i.e. factorial
- ecology, urban dimensions model) and studies based on economic data only (economic
dimensions). |

The economic dimensions extracted by means of faetor analysis identify the major and
distinct regularities wrthm the variables in the data matrix. This enables reduction of the
number of variables mto a more basic and more easily handled set of varrables on the basis of
Whlch the cities can be grouped together by means of their economic drmensrons To determine
' the economic structure of a city is to know what the posmon of it is in the urban system. The
posrtron of an. urban place on the economic dimensions mrght change through time. The
changes can be analyzed by comparing the economic dimensions of cities in different perrods of
_trme ona common methodologrcal basrs (ng, 1966, p.208).
1.8 Objeetives and Research Design of the Thesis

The goal of this thesis is partly replicative of past research However, the original -
contrrbutron is to test the hypotheses suggested by King, consrdermg the dynamtcs of the
Canadian urban system and changes in its economic dimensions. These hypotheses have been
formulated by, King on the basis of his cross-sectional analysis of the Canadian urban system in
"335‘1 and 1961,. In his‘stu‘dy (King, 1966), he pointed out the major features of the Canadian
urba‘n.fsysterr'lv which warrant further attenti'on". These hypotheses will be slightly change%d in
order to incorporate the model of ‘the economic -'dimensions mentioned previously (see
.pp1819) B . |
Frrstly there is a questron of how the economic dtmensrons of the Canadran urban-

system behave oyer time. In other words, ‘do they remain stable or change through time & If
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they remain stable it would suggests a static nature of the urban system. This, however would
contradict much of what is already known about the dynamics of urban: Eystems Most of the

+

theories on the urban systems which were reviewed in this chapter imply an evolution of the

urban system as a whole. The best example of such an approach is the concept of urban

concentration or metropolitanrzation ol' ‘an urban system over time. It is recognized that most .-
of the economic activities carrred on by the urbanized societies, especrally in North America ‘
are becomrng increasrngly concentrated in the major metropolitan areas. As a result there have .
emerged metropolitan. growth poles characterized by very complex orgamzational forms, .
sophistrcated networks of mterdependence and signif icantly high levels of tertiary employment
Particularly tertiary employment is of great concern in this thesis. The varrables measuring the
levels of employment in all three major sectors of industry arg the core of the d?‘?‘. matrices:
Therefore, if the Canadian urban system is evolVing towards.the rogressive concentration of
economic activities 1n its major urban centers, the economic dimensi(ons 'indicating the process
of metropolization should yield stronger factor loadings in the factor matrix. In particular,‘
varrables@exrng tertiary, service transportation and communicatron employment should

emerge moreMly in the 1981 factor matrix. Also, the ovérall economic stratification, that is,

the number of significant loadings for different sectors of employgient should increase in the

1981 as compared to 19K Moreover, cities located, within or near metropolitan areas should.
have much higher factor scores on the dimensions indicating’metrppolitanization than the cities
located outsrde these areas.

To summarize rf the Canadran urban system is evolvmg toward progressrve
metropolitanization the f ollowrng economic dimenSions should emerge in the period 1971 81
1. Concentratron of tertiary and- servrce occupations in the maJor metropolrtan centers of‘

Canada : o B . " - .
2. Communication and transportauon employment

3. Progressive stratification of the economic profiles of the cities.

4, Sharper differentiation of the economic dimensions, particularly indexing_manufacturing

‘
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o

and service activities between urban centers located within or near metr’opoli;_an areas and
the?est of Canada.

Secondly, éven if th‘e economic dimensions do not change over time signiﬁcaml\'.
lmdeed provmg the relauvely stationary character of the Canadian urban system, the factor
Ascores of mdlvndual urban places may vary considerably from one period to another. Therefose,
~the relative pos'iuon on the f actor score scale will ref lect a new economic structure of the cities
concerned In other words the spanal distribution of the urban places under consideration
. assoaated wnh a parncular dmensxon may change even if the major economlc dimensions
" remain the__.same. Thesertwo\characterlstxcs wxll “be -elaborated on after the_analysxs ‘m "
subsequent parts of the thesis. | |

N

/Finally, the objective of fhe investigatiyon ‘undertaken in this thesis is to db'scribe and
‘e){amine the Calnadia'n urban system througr the analysis of the e\conomic structuses of ali
u.rban placbs bf‘,dvFr 10,000 inhabitants in Canada. By. examining the system is mc'fam an
) analysis of chanées in the economic dimensions associated .With this system between 1971.ahd:
iog1. | L w

To achieve [hlS alm firstly the sets of demogra hic, labor force abd employmem varxables 1In
two points of nme 1971 and }93} wm be exafnmed for each urban place by means of the
' prmcxpal-componcnt technique. Secondly,.factor loadings extracted from the data matricies will
be_interpfeted in order to determine thér)ba'si economic dimensions of the Canadian urban
system in 1971 and 1981. Thirdly, a typology of] the cities based on thei‘nirespective factor sbores '
on"\the'f;economic dimensions wil_l be ‘derived. ‘Finally, the changes in thé structure of the
. Canadian urban system with respect to tbe economic 'di'.ménsi_oans of urban places forming this'

e

system in the period from 1971 to 1981 will be identified. v

1. 9 Orgamzatlon ‘of the Thesis

The ObJeC[IVC of this thesis, broadly stated, is to examine the Canadiard urban system

'y .

thrgugh the analysis of employment profiles of all Canadian cities_having .in-lA971 and 1981 4
N . § ' | . . ’ e L. e » .

R, - - -



_— : ‘ .
populatlon over 10,000 mhabttants _ . . IR
The first chapter was a review of def initions and concepts relevant to the subject of the

urban § tem that is dynamtcs of urban systems, multtvanate analysrs of urban systems and '

the ' of urban drmensrons as well as -a more complete statement of the specific obJectwes

and hypotheses of the thesrs In Chapter Two, descnptton ol” data and Justtf 1catton of thelr

seleouon is’ gwen Addmonally, the basic units of analysis such as the urban place census o

‘ agglomeratron and census metropohtan agglomeratton will be def med In Chapter Three the :
research . methodology b) whtch data_are to be analyzed is dtscussed The fourth chapter
. contains an mterpretatron of the factor loadings and factor scores in order to determme the.
economrc dimensions of the Canadtan urban system The chapter contams also the extracted
factor scores ‘which will be plott'ed,on m’aps for 1971 and. 1981. The l”tfth chapter is an
mterpretatron of the results of Lhe analysns The interpretation will be based on the detailed .
examination of changes m the econémic drmensnons The results of this examination for 1971lf
and 1981 are to be compared in order to determine the economic changes in the Canadtan urban '
system. In the f inal chapter the f indings of the thesis will ‘be revreWed pra:ttcal and theoretncal

1mphcat1gos and recommendatlons will be drscussed and conclusxons regardmg the stud) and

the rolé of the factor analysrs m such urban- studtes w1ll be made



i‘ IL. WTA EVALUATION

The obyecuve ol‘ Llns study/ls to mvestrgate economrc changes in the Canadtan urban
\
) system over the ten year perlod 1971 81 The followrng chapter full'rlls two ObJCCtIVCS Ftrstly '
the definition.of an _urban'place and crrterr_arby which varrables descrlbmg these places vyere '

selected, is given. Secondly, there is a detailed description and evaluation‘of the data seleeted. v

2.1 Dehmtron of Urban Place . o
' A study of an urban system requrres a proper del‘mruon of an urban place There are

.nurrie'rous Wayvs in 'which 'the urban plac‘e- can be-def med ‘A particular defi inition chosen depends

" onh the obJectlve of study and- the selectton of the varrables Wrth regard to the objective of this . |

thesrs the Canadran urban system has been defined as comprrsmg all c1tres within the political
: bou‘ndarres of Canada Each crty (called also urban place or urbarr area) i$ an mdependent
economre entrty on its own and def med as a pomt location within Canada.

There are several spatial units used by the ”(_Zensus'of Canada as a basis for data
collection. Af ter an examination of these three spatial units have been selected for the purpose
“of data eollection in this thesis. ' _ . | ; !

The first one is a Census Agglomeration »(C.A.) which is defined as a city, town or
village of at least 1000 population, together \yith an adjacent built-'up area of at least '100(5' .
population and a population density of 1000 persons per square mile (1971, ‘1981 Census of .
Canada). ' |

The seeond spatial .unit adopted in this thesis is a. Census Agglomeration with
population of oVer 100,000 and; \subsequently renamed as a Census Metropolitan | Area
(C.M/A)). The boundaries of C.M.A. were extended to “include all urbanized areas'
(municipalities and mcorporated cities) rf
1. The pcrcentage of the labor force in prrmary activities was less than the national average

and N

2. The rate of recent population increase was less than the national average for all C.M.A‘s-

25



(1971, 1981 Census of Canada).

The third spatial unit chosen is a municipality or incorporatéd city. The political
) _mumcrpaluy (crt)v‘l town or townshrp) s lhe basrc burldmg spaual unit in Canadian urban
def rnnions However not all mumcrpahues were used for-f urther aggregation into larger spatial
units such as'C. M A'sor CIA's by the Census of Canada Nevertheless, these cmes had to be

&

included in tbrs thesrs since -thexope..hem is to-analyze all-urban pI}as i Cahadd of over
10,000. ConSeq:ently, ‘a‘l'l incorporated cities of more than 10,000 inhabitants not aggregated
into larger :spatial units in the Census of Canada were included for analysis. A complete list of
these cities together with a list of variables in 1971 and 1981 is attached in Appendix 1.

A lower limit of 10,000 inh'abitan‘ts_ for an urban place was chosen in order to maintain
a consistent definition of a city for both 15'51 and 1981. The Census of Canada which is the
" source of data for thrs thesis- does not provrde enough information as to the economic
. characteristics for cities below 10, OOO people An addmonal argument f or estabhshmg a 10,000
population level criterion is. that most urban systems studies were based on an examination of
‘cmes of the same population size, therefore allowmg for comparabrhty (to a certam extent) of
the results. ’ |

' -‘ The exact locations of the cities is given in Figure 2. for 1971 and Fig%e 3. for 198].
Tbere were 133 cities of over 710,000 people in 1971 (Figure_’2.) and 140 cities in 1981 (Figure
3, ) Thus there were only seven more-- cities in 1981‘than in 1971 (Table 3.). Examination of
* the number of cmes by populatron size mdrcates that there were two more C.M.A's in 1981 -
‘. _‘Oshawa and Trois- Rrvreres than in 1971 (Table 3.). This mcrease is a result of an areal
expansion of rnunrcrpalmes through annexation of surrounding areas rather than by an increase
-in populanon wrrhm the boundrres of 1971.
’- There are thrrteen moge C.A's in 1981 than in 1971. Itis a relatrvely signifi icant increase /
considering the. very modest - only two new municipalities - increase in the number of cities of
10,000 to 25 000 populatron Theingcrease in the number of C. A's in 1981 is mostly due to the | -
reclassif ica;ron of some mu’n’rcrpahnes into a higher category by 1981 Census of Canada.

[}
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Table

City

~ QWD BWR =

12.

. Baie-Comeau

. Calgary

. Charlottetown:

. Chatham

. Chicoutimi-
"-"Jonquiere

» Chilliwack

. Cobourg .

. Corner Brook

. Cornwall

. Courtenay’

. Cowansville:

; Cranbrook-

. Dawson Creek

. Dolbeau -

. Drummondvi]]e

. Edmundston

. Gaspe

. [Granby ’
. Grand Falls

. Grande Prairie
. Guelph

. Haileybury

. Halifax

. Hamilton

. Hawkesbury

" Joliette-: @
. Kamloops

. Kapuskasing

. Kelowna

. Kenora

. Kingston

. Kitchener

. Labrador City
. Lachute

. La Tuque

. Leamington

. Lincoln

" Lindsay .

. London

. Magog®
. ‘Matane

. Midland

.. Moncton

. Montmagny

. Montreal X
. Moose Jaw
. Nanaimo

. Newcastlp

. New Glasgow
. ‘New Hambukg . -
. North- Battleford
. North Bay

1. List of urban places in 1971

Province

Alma
Arnprior’
Asbestos
Barrie g
Bathurst
Bellevilie
Brandon
Brant ford
Brockville

Campbel1ton

Edmoriton

Flin-Flon
Fredericton

Kentville

&dicine’ Hat

»noo

A kA A At kb —h —a —a —a
5 PGP o

City .

68.
' 69,
70,
71.
72,
73.
74,
75.
76.
77.
78.
79.
80.
81.
82.
83.
84,
85.
86.
87.
88.

89.
90.
91,
92.
83.
94,
95.
96.
g7.
98.
98-
100/
101.
102.
103.
. Sorel _

. ‘Stratford

. Sudbury.

.~ Summerside
108.
) . -Sydney

. Sydney M1nes
‘Terrace

— -
joloRe o)
~N O U

— .
N —

NN
DN W

KON
Ww oo

;Peterborough

Port "Aiberni

‘Prince Rupert

Sept-lles
-Sherbrooke

~ Thompson

.. Thunder Bay
.- Timmins

. Toronto

. Trail

CWD~-ID UL WA = O W

. Truro

. val d'0Or

. Valleyfield

. Vawmcouveér

. Vernon .

. Victoria

. -~ Victoriaville
127~

. Whitehorse - .

29. Williams Lake ..~

130.

131,

CA32.
133.

- :

Orillia
Oromocto
Oshawa
Ottawa-Hul}l -
Owen Saund
Pembroke
Penticton
Petawawa..

Portage la Prairie

Prince Albert
Prince George

Quebec |

Red Deer

Regina

Rimouski :
Riviere-du-Loup -
Rouyn -
St.Catharines-
-Niagara - s
St.Georges -
St.Hyacinthe
St.Jean

St.Jerome
St.John's ,
Ste.Scholastique
Saint John .
Sarnia

Saskatoon '
Sault Ste.Marie

K3

ZOOSO0 O0ONPORNDVDETOOTOOOOZO
o o

Shawinigan

Simcoe
Smiths Falls

Swift Current -

Thetford Mines

Trenton
Trois-Rivieres

Wallaceburg"

A

mogo@«oommmmozoomooogomzzmvooooooppp@pgp

Windsor . .-~
Winnipeg .
woodstock
Yorkton

. - \
B .

o —

OO0, »n

OoOwnn m

Province

o]

NeXel (@ 2]
- . . N

-
Q

]

29
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Table 2. List of urban place§ in 1881 - .

city -

1. Abbotsford-
2 AMma 7.,

© 3. Ashestos

4. .Baie-Comeau
5. Barrie

6. Bathurst ~
7. Belleville
8. Brandon

9. Brantford - -

~ 1.10. Brockville '

d1. Calgary”

12. Campbell River
:13, Campbellton -

‘{4, Camrose . - '

15. Carbonear

.1&.,Char]ottetpwn/

*17. Chatham

18. Chicoutimi-
- = Jonquiere
18. Chilliwack - -

..20. Cobourg

.

. 36.

21. Collingwood
22. Corner Brook.
23.- Cornwall -
24. Courtenay

25. Cowansvi liJe
26. Cranbrook

27. Dawson Creek
28. Dolbeau ..

29. Drummondville
30. Edmonton
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There were three cities of over 1,000,000 people (Table 3.), both in 1971 and 1981.
However, in the class of 100,000 to- 1,000,000 there were two moré cities in 1981 than-in 1971.
There were also ten more cities in 1981 of th_e 50,000.to 100,000 size and four more cities of the
size 25,000 to 50,000. Of the number of small urban centers in 1971 and 1981 there were six |
fewer cities of 10,000 to 25 000 mhabitants in 1981 than 1971. This declme may be due to

' several socio-eeonomic factors, such as a decreasrng rate of population growth out- migration,
unemployment and a shift m industrial activity, The mean of the population change ratio
“(\Table 5.) for all cities in Canada in 1971 was 7.4 and this decreased 10 5. O in 1981. The ratio
(the defi mition is given in the next paragraph) mdicates a trend in the Canadian urban system
towards a declimng growth rate of the system as a whole In both pomts of ttme the ratio of
population change was less than the nation as a whole. The exammatlon of the number of cities
by their populatron size reflects decltnmg growth of the small cmes in Canada

. The vartagon of population growth rate as measured by the standard devration”(Table

. 5.) also mdicates a slow-down in the evolution of the Canadian urban system The standard"
devration of the popuiation change ratio in 1971 was 10 7, whi]e it was 7.2 in 1981 The ratio of -
population change reflects the dechning population growth rate of the Canadian crties The-} A‘

' entire distribution of population growth shifts downward meanmg thai some cities were': -

. declining in populatron in the ten year period 1971 1981 There” were twenty -five. cmes in 1971 o

o ‘with'a negative value of population change of whrch nine. declrned in -size below the level of

10,000 and consequently were not included in f urther analysrs for '1981. However_. in 1981 there ‘
were twenty -eight cities with a negative value of population change ,(\s_ee' :I'aole 4, for deﬁinition .
of“the population change ratio). .

No sing‘le explanation can account for alllthese changes. The most rapid declines in the |
population growth were‘ recorded ‘for' the resource-based cities such as Asbestos Timmins,
Sydney or Val d' Or which suffered from the fluctuanons in demand for raw materials and
precious metals on the international market. For example, the price of gold declined af fectmg

the gold -mining industry at Val d'Or. The domination of a single industry, especially primary‘
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industry, in their economic,structure will emerge from the principal-component analysis, since
the relatively simple employment structure of these cities is very sensitive to economic
fluctuations. An _artemprto examine this phenomenon more closely will be made in subsequent

sections of the thesis.

2.2 Selection of Variables. Demographic and Labor Force Data
Smce the focus in this thesis is on the economic changes of the Canadian urban system

the cities comprlslng this system will be analyzed by means of numbers of workers employed in

© various mdusmes as defmed by the Standard Occupauon Classification Manual (Staustrcs

'Canada 1970) All vanables were collected f rom 1971 and 1981 Census of Canada. A complete
. lrst of sources’ rs attached in the references and the sources secuon of the thesrs
The employment data was supplemented by selectcd demographrc and labor force
‘ vanables to prov1de an addmonal source of inf ormauon as-to the causes of economrc change
: ‘wrthrn. the Ca‘nadlan ‘urban system. Th_rs data is general_ly consrdercd a S1gnrf icant mdrcator of
'a'econbmi‘c .magnitudc with Wnilcvh-planner's._and poiicymaker's must be concerned. Another
broadly used'uni’t of lmeasurrnent in urban and regidna"l, analysis is in.corne ‘or tdtaﬂl payroll
v_ariables. [sard wrote:- | |
N "Clearl) deeper rnsrght mto the ‘character of an area 's econonnc support can be
obramed when employment data are supplemer}rted by income data. "(Isard, 1960,
p.195). ‘ |
‘However, there ‘ate sevér_al si-gnifiéani drawbacks to income as.a ._'unit of measurem_dnt. For
example, it is hard to find an index-of income that Va'cc'n'rately measures the price of labor on |
which 1ncome data are based because. it varies wrdely in context and in forrns of payment.
) Xgarn aa Isard pointed out, the major drawback of income data: \
"...is their failure to indicate either precisely or crudely the influencc of unearned
income (primarily property income and income payments from govcrnment

agencies)..."(Isard, 1960, p.194).
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. Moreover, the welfare of the wage-earners depends not on how much money income
he/she receives but on real income, which depends on commodity prices An increase in money
income may OT may not mean an equal increase in real income, dependmg on the} relative
m‘ovements of prices and money (payroll) wages.

-"In _reality, calculating the real well-being of workers requires an accurate measure of

ithe Prices - of ,goods and services'pur.chased by wag'e.-earners. vH_ow._ever. accurate

measur'es of these prices are not available."(C)stry & Zaidi 1972 13.20'5)?w
In other words changes in income are not nccessanly a reflection of any economic change.
Moreover a thorough and comprehensrve examination of all the aspects of mcome for any
country or industry, including-Canada, is a task of enormous magnitude, far beyond the scope
of this thesis.'For botli of these reasons, income data were not included in the_research d'esign

"

of this thesis. As a result, data matrites in the thesis f'or 1971 and 1981 are comprised of threg .

\
.

groups Demographic Variables, Labor Force Variables and Employment Variables (Table 4.)).
The demographic data comprise two variables i.e. total population of an urban place
(POPl) ‘and the population change ratio (CH2), expressed as a difference between 1971 and
1961 total population\of an urban place divided by its population in 1961; and a difference~
between 1981 and 1971 total population divided by 1971 population. -
There is not enough evidence that there is any drrect relation between populatron size of
’,H"a city and its economic growth, However, it has been shown that with increasing populatron size
the diversity of economic activities .carried on;in a city increasesl as‘weli.' 'I‘hompson, ‘fo'r’
example“k has suééested (Thompson 1965, pp.il-Zs) that there is an urban .ratchet effect which
persrsts once a crty attams a particular population threshold size and Whlch stimulates a steady
. economic growth thereby. The second demographic vanable ie. populatron change ratio,
indicates' a diver'srf_ rcatron between declining and growing urban centers, since there were
numerous cities both“in\>197l and 1981 with a negative ratio of p0pulation change. This subject

- will be discussed in more detail in the next-section of this chapter.
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\

The second grbub ‘6{ Qariables,the labor force variables, consists of variables:
participation rates of male and female labor force (MS and F9). The labor force participation
rate:

"...refers to the percentage pf the total labor force ('.’..) forms of the total population
dlS“ years‘ of age ‘and over, excluding imriates, in an area, group or category."(1981
Census of Canada, Cat 95 945, p. XVI)
Tﬁe unemplovment rate:

"...refers to ‘the percentage of .fhose persons in the labor force who were without
wofk, actively looking for work; and were available for work."(1981 Census of
Canada, Cat.95-945. pXVI). |

The participation rates in 1971 and 1981 indicate changes in the la‘bo,r force activity for
urban aréas' .within .the Cainadian urban system. The male and female participation rates,
together with: their respegt_.ive unemploymem'rates, will provide a basis for an examination of
relation between economic change within the urban system and shifts in the male/ female
employment levels. For eXaxﬁple, the relatively low female participation ratio in 197‘1 - 39.0%
shifted upward to the much higher one in 1981 - 51.0%, indicating a changing oricntation_.of ‘the

'traditionally male dominated labor force on the Canadian labor market. However, the spatiél

distribution of the female participation rate varied in 1971 from 25.9% in St.Scholastique to

54.5% in Whitehorse. Therefore, it cavn-bc; anticipated that there is a certain relationship -
between these characteristics and the growth performance of any city between 1‘971‘and 1981.

The existing literature is inconclusive as to,t'h_c direction and sueﬁgih of‘vthis r,elatiqnship.

However, Duncan and Reiss found (Duncan & _Reiss, 1956, pp.183-211)‘that rapidly gfowing

cities had higher perccntages of persons in white-collar tertxary occupatxons and were

charactenzed by a high female participation rate. Consequently, it can be expected that cities.
with higher female participation rates will 'bé characterized by higher growth rates.

The labor force variables provide an importama&gurce of information as to the’

relationship between the unemployment levels and employment structure of a city. Particular
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attention will be given to the correlaiion begween the unemplovment rates, which varies from a
minimum 2.6% in Labrador City to 27.6% in Flin Flon for males and 2 minimum’ 5. 7/0 in
'Arnprxor t0 18.7% in Alma for females in 1971 (Table 5.) and the employment structures of the
‘Canadian cities. This relationship has not been satisfactorily explained in the geographic
litérature. It is particularly difficult to ascertain whether certain types of industry that
zlominate an urban economic structure inflfence directly the unemployment rate. It was shown
by Ostry and Zaidi (1972, pp.135-139) that the industry in which a worker is employed also
influences his risk of joblessncss: : |
"...Jonger-run structural changes in patterns of corisumer demand,v in technology, and
in resource allocation may raise‘the unemployment risk in particular iﬁdustries,
although these pauérns cannot be established by a priori reasoning.” (Ostry & Zaidi,
1972, p.137).
~ Notwithstanding, the relaiti'on existé and has to be taken into account in a study of the

Canadian urban system.

The last group, the e gifent variables, will be considered separately since they

. provide the core data for the thé¥i

P

'
i

2.3 Employment Variables
| The éhoice of -the input data to be included in the principal-component analysis is a
critical step. The nature and relat;ve importance of factor loadings extracted from the analysis
are directly de‘pendent oh the initial data Set. Thérefore, the proper selection of occupational
' classes of the employmcn't data is one of the most important conditibns of the anal}sis. )
Emplo,yingm in industries by occupations in the economic prof iles Qf cities represented by the
o Standal;d dccupation Classification adopted in this thesis differs cbhsiderably both in size and
in distri_buiibn.al variability. Since the method used in this thesis demands identification of a
state of aff aig taken to represent complete or approximately complete diversification, all ma jqr

occupations comprising the employment structure have to be taken into account. As a result,

0
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For e.xp‘l"ahation'_o;f' the variable Cod-es‘vsee- Table 4__.‘: :
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" / twenty -two m'ajnr occu-p‘atig'_mal!sectors‘;have been selected‘l"f or further analysis. These‘ ére listed
. in Table 4. L ; o
- The employment data has been . obtamed from 1971 and 1981 Census of Canada. The
: use of. ocCupattonal employment d;tta rather than mdustrial employment data is Justif ied on
| the basis that they reflect more accurately the _]Ob structure in the labor force of Canadian
c1t1es. Theindustrtal employment data are ba_sed on the classification of workers by industry .v
_ Iherefere, clerks employéd in the adrrtinist'ration of a mine are classified as miners not as
clerks. The use of such data.in the,~thesis wguld lead to misleading conclusions.

g

The Standard Occupation Classification (Statistics Canada, 1970) has been adopted in
~ the thesis for t\;ve Teasons. Firstly', the occupational classification defined by the Census of
C“Ian‘ada, although__far from being perfect, is the only snitable data base for the study of the ‘
l;‘tﬂi.‘rban system on a riational scale. Initially it was intended to use more detailed data.
Unf ortgnatel_y these statistics, particnlarly for smaller urban ccnters (cities of less than 25,000
4‘popula’tion in 1971), were not directly available from the Census of Canada. The financial
"constraints of' this research have restricted the numl.)er of variables that initially it vt"as 'the
intention to examine. Secondly, the occupational classification I'is‘defined fo,’r“ 1971 and.l981
- Census of Canada on_'the same basis. Therefore, the results 'of the analysis for 1971 and 1981
can be compared directly

The employment data have been grouped into three major sectors of industry which

~

were defined as follows:

1. P_r‘ima'ry,.:.gector: employmenti which includes agriculture, forestry, hunting, inshing and

| , e"xtractiv\e industries like mining and qtiarrying.(_All these occupations were aggregated to
form the variable’R25. | -

2. Secondary sector: employment which includes manufacturing, production of electric power
and gas and construction industries; variables from R26 to R32 were summed to forrn the

variable R33.

- 3. Tertiary sector: employment which includes commerce, transport and services of all kinds;

¢

LY
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varrables from R151t0 R24 were aggregated o f orm the variable R34.

The major purpose of this grouping 1s that the employment data aggregated in thrs way
is easier to handle and examine, partrcularly m a study concerned with all cities in Canada. The
major statrstrcal characteristics of the employment variables are listed in Table 5. They include
-‘means of the total population of each yarrable standard deviations of each variable and the
range of each variable.

Examination of these Statistics rev‘eals ‘that the major share”of the total employment
was in elerical and related occupations (R22) in 1971 as well as in 1981. However, the analysis
of the employment by sectors indicates a shift in the dlstribution from 57.9% in the tertiary
sector in 1971 to 64.4% in this sector in 1981 fdr the entire population of all the cities. This
shift might suggest a tendency towards inereasing;concentration of economic activities yy_ithin or
near ma j'or metropolitan areas in Canada. l'

. The variation in. the- distribution of the tertiary employment, as measured 'by one
standard deviation, reveals that there were more crtres falling into the group above the standard
deviation in 1981 than in 1971. For example, crtres like Frederrcton Halifax, Krngston and
Ottawa-Hull wgre the onlty large cities above one standard deviation employment (8.8) in ‘the
tertiary sector in 1971 (Table 5). In 1981 these cities retained their high shares of the tertiary
employment and the group was enlarged by Quebec-City, Régina; St.John's and Victoria. - o

The cities with the largest share of the tertiary employme% in 1971 were Oromocto -
90.4% and Petawawa - 78.4%. The lowest employment in this sector was ‘recorded in
St.'Scholastique‘- 31.0%. In @81 Sarnia had the lowest tertiary employment - 39.6%, while
Ottawa -Hull was at the other extreme of the scale wrth 82.0% of employment in this sector. The
cities with below one standard devratron tertrary employment in 1971 were mostly mrmng and
manufacturing ¢ ters of Ontarro and Quebec, such as Amprror Asbestos Baie-Comeau and

4, B )

Sudbury. Thg,standard devrauon indicates cities wrth significantly different levels of tertrary
2r B,
employment from the rest of the population of the Canadian cities. To thrs group belonged also

"~ mining towns of the Prairie Provinces and small cmes of British Celumbia depending on .

S:
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forestry industries eg. Flin-Flon, Brandon, Powell River, Prince Rupert and Trail. This

distribution was retained throughout the ten years under study. In 1981 most of the cities with

less.than one standard deviation'employment in thevtertiary SECLOT were jocated in Southern
Ontario and Quebec. | | | B

The opposite distrlbntion can be noted for secondary employment. Cities with above
one standard deviation} employment in the tertiary sector had below standard deviation
employment' in tlte secondarv sector both in ;1971 and 1981‘ eg. Fredericton, Halifax,
Ortawa-Hull,” Quebec- Clty and Regma Also cifies of Western Canada and the Marmme

e

Provinces were characterlzj_d gtrl‘;“‘lype of economic proflle eg. Calgary, Charlottetown,

gl
ChllllW&Ck Edmonton ‘Red” ear and”Vlctorla Therefore, it can'be expected that a négative

correlation: between’ tertlary and secondary Sectors wrll emerge on one of the £conomic

‘dimensmns in the fuller analysis. The city with the htghest secondary employment m 1971 was
Arnprior - 56.3% ‘and in 1981 Terrace - 48.6%. The lowest secondary employment was in -

Oromocto, only 3.8% due to extreriely high service employment in the military sector. 'I_n~198,‘1‘

the lowest share of employment in this sector was in Ottawa-Hull - 15.4%.

Yet, the standard deviations in secondary and tertiary employment reveal a more even
. L

‘,distribution' in 1981 than 1971 for these sectors among all Canadian cities. The standard

-deviation of 82 in the secondary sector and 8.8 in the terttary sector in 1971 1nd1cates 2
relatively hrgh vanatlon in the dlstrlbutron of employment as mdeed is indicated by the
minimum and maxlmnm values of the respective sectors (Table 5.). The same change oceurréd
in the primary sector of industry which in 1971 had a standard deviation 4.1 and 3.8 in 1981.
.The cities above one standard deviation in primary employment both in 1971 and 1981 were for
‘the most part the mlmng centers of Quebec -* Asbestos, Lachute, Val d’ Or Qttarxo Sudbury,
Tlllsonburg and the Marmme Provincies - Kentv1lle Labrador City and Lunenburg, In this
- group were also cmes dependmg toa large degree on the 01l industry - Calgary - ‘and forestry

Port Alberni, Powell River. The cities with the largest employment in prrmary industry in 1971

were Lincoln 21.4% and Thompson 19.5%, while in 1981 they were Lachute - 19.1% and

i
Y '



Lahrador City - 16.2%. '.M'ost"‘:of the 'c-ities wnh -a As‘ignifjc‘ant'shz'i’r'e 'of -primary employmem in("
their economrc profiles were below one stang«frd devratlon in the tertlary sector eg. Asbestos
Flin- Flon -Labrador Ctty Lachute | |
The frequency dlstnbutron of towns by the percentage of employed in the prrmary
' mdustry in 1971 and 1981 1mpltes that the general pattern was retained throughout the ten year |
penod Therefore it can be expected that [hlS sector will not contribute srgmfrcantly to-the
"'x, "economic dimensions solution in the faotor analysrs ‘ | |
- The employment data were subsequently aggregated together thh the demographlc and' o
labor force varrables into two matrices; 27 varrables by 133 cmes m 1971 and 27 varrables by 14Q

cities in 1981. These data matrices: wrll be used for further transformatton into cross sectnonal

correlations of the variables by means of the pr_mcrpal-_component technique deScrrbed m:detall. .

in the next chapter.



I11. METHOD OF THE THESIS
Factor analysrs has become a basic research tool in many contemporary studies in urban

geography Consrdermg the relatwel\ underdeveloped theory in the field of quantitative urban
‘/ . ~N
systems analysrs the prmcrpal xcomponent techmque has been adopted in many of these studies

as the best means f or exammmg urban» s'ystems.quantltatrvely The most relevant applications

~

of factor analysrs in urban systems research were revrewed in the fi 1rst chapter of the thesrs
-

The prrncrpal component method was applred in thrs thesrs in order 1o examme possrblel :

a

economrc changes 1n the Canadran urban system This techmque provides a umque opportunrt\'
1o examine the complex mterrelatrons of the factors whrch play a part in the diff grentiation’ of
'. the economic growth and declrne of the u,rban places forming the Canadran urban system The

'technrque enables the handhng of large sets of data wh;ch characterrze the urban system on a

~~natronal level reducmg the number of relevant varrables and at least theoretrcally provrdmg

. drreetrons for further research Frnally by reducmg the amount of redundant mformatron :

N wrthtn the data matrrx the technrque exposes those 1nterrelatrons between the vartables whrch

; would be otherwrse overlooked

v

Among the- many varrants of factor analysrs (eg Alpha Maxrmum erelrhood Image'

‘-Factor Analysrs elc.) the prrncrpal*component techmque has been used most frequently “The

mathematrcal fOundatrons of this, method were created by H Hotelhng (1933) The relatrve
simplicity as compared to other f actor analysrs techmques and the verrf ied mathematical model
'icontrrbuted to. the popularrty of thrs technrque The essence of the prrncrpal component method
is a transformatron of the 1n1t1al k' vanables charactenz.mg n crtles mto a reduced s6t of new. -
variables, F called prrncrpal compbnents or factors The statistical algorithm of the techmque |
apphed in this thesis can be expressed_..as-: ) |

- o O k=fx F + fo++ fxF. .

h ‘where zk - standardized variables (1,2,...,k) .

F ;F:...;F - factor loadings (m - factors,.k - variables) ‘
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The research-design of the thesis is shown in Figure 4. It comprises three major stages:
preparation, factor analysis and interpretation of “_respllts. The first one, preparation, consists of
the f ormulation of the problem, the choice of the principal-componen} technique and selection”
of the variables. Since the objective of this thesis is vto analyze changes in the Canadian urban
system at two pomts in time, 1971 and 1981, two data mamces were generated The first one,

. AI for 1971 contains 133 cases (cities) by 27 varrables while the second one, A2, for 1981
~ contains 140 cases by the same number of varrables These matrices were the data basrs for |
.further transformauons by. means of the principal- component analysrs performed separately
for 1971 and 1981 The detailed descrrpuon of the factor analysis stage of the research
| _ procedure is attached in Appendix 2. ]

o .
3.1 Inter‘pretation of ‘the Factor Loadings

The mterpretauon of the factors F is based on the factor loadmgs which exaress
correlauon of varrables k, w1th each dimension (Frgure 4.). Each of th#actors is explafned in
terms- of \the va'rrables k whrch ha-ve the highest loadings, f, on -them. Hence the
- mlerpretatron is called empirical since the subsequent names of the factors which are, S0 f ar,
only mathematical artifacts, express the associations of the factors with variables, k, 1_n the data

.matrix, A.v - . . C :.

The factor loadings may. vary from 1.0 which 1s a p’erfect _correlgtion o 0, no
correlation .(Tbe positive factor loadings exoress a positive correlation, while the neéative factor':
‘ loadin‘gs, tbe opposite. There is no clear agreement as [0 ”the significance of the factor loadings.
In most of the existing factorial studies a level +0“..§ is considered to be a high factor loading
and ‘-;-0.7, a very high factor loading (Yea;:gs, 1974, p.225). Therefore,,wtb/ese levels will be )
applred in this thesrs |

The factor matrrx reflects the internai relauonshrps of the varrables among themselves.

'{’. .

The empirical interpretation of them enabie* “ne 10 deterrmnethe most important economic

) dimensions underlying the Canadian urban s, =+ —owever, the.o,bjective'of the applicarion of

N

Q,_.



Figure 4. Research Design of the Thesis -
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principal - componem analysis in gegraphy is lo determme a spaual drstrlbuuon of the

respective drmensron,s (see.p.21). Thi ob]ecuve W1l1 be achxeved\through calculauon of the

N
factor score matrix RS{n x F) where, n, tands for cities and, F f_;gors. This matrix will be
calculated by using the factor loadings, Y, a\ weights to modify the standardized data, zk. This -
can be obtained by multiplying the matrix Z by‘the matrix R:

Z(n xzk) R(k x F)= RF(nx F)

3.2Alnterpretation of Factor Spaces and Factor Score Maps

Geographers are particularly interested in the factor SCOTES ‘because thefv. relate the
results of the f actor analysis 1o the observations as units in space and, therefore, t'he Spalial‘
patterne associated with the factors. Factor scores can be presented in two diff erent Qa’ys. that
is in factor space or geographlcal space.

Abstract factor space refers to a space defined by two axes representing two of the
factors. By ploning the factor scores, fs, into two dimensional Cartesian space represented by
any two of the dimensions, F, the distribution of cities irr terms of similarities between them on
the two dimensions can be.examin‘ed. In thrs way>all dimensions defined in the analysis can be
Tepresented in terms of only two factors. This has theoretical advantages in that one can begin a
seerch for the tendeneies with.in the factor matrix whieh lie behind all factors extracted.

The second way of pr‘esentingbfac{or scores is to plot them on maps. Because the
columns, n, of the factor score matrix RS show the values for every urban unit on the factors,
F, it follows that each column’s values can be mapped to show the pattern of the column
'faetor in geographical space. Thrs is thci’most concrete expression of the whole factoring
process, and therefore, this technique will be adopted in this thesis. 1

In/order to analyze' the distribution of the economic dimensions of the Canadian ur-bzrn
system irr geographical spaee- the transformation of the factor matrix, R, into the factor ecore

matrrx RS, wrll be performed separately for 1971 and 1981 Then the extracted factor scores,

fs, will be mapped in three discrete intervals: above +0. 3 (high positive correlation with a -

o2
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dimensien‘).‘i‘f ;0.5 to -0.5 (no significanr- correlationv) .and below -0.5 (high negative
corsélation) for cacﬁ'point in time. In this way the clusters 'of' cities vas"so,ciated with the same
dimensi‘on can' be examined. The resulting spatial di's‘rriburion yynen associated together with the
elmpirical interpretation of the factors will enable conclusions to be drawn about the most ‘

. important dimens_ions of the Canadian urban system in 1971 and 1981.

) 3.3 Interpretation of Factor Patterns

In order 10 determme the economic changes wrthm the system over ume the ‘spatral _
pattern of ‘th‘e drmensrons in 1971 and 1981 will be exammed in more detail. This will be
achieved threugh a eomparision of the factor matrices R(1971) and R('1981) Figure 4. In this
way the major shifts in the factor loadings of the economic dimensionsry\'ill be inspected. These
changes wil] be examined in relat\ion to the economic dimensions model of the Cana‘dja‘n;urban
system in“r)roduceé'in Chapter 1.

’The next step wr]l be to determme the spatral changes wrthm the Canadian urban
svstem between 1971 and 1981 in terms of all extracted drmensrons This goal will be achieved
through an examination of the econpmic prof iles of the Canadian citie§ with reference to their
association with all extracted dimensions simultaneously. In order to determine the adsociations
of the cities with all dimensions the most sr'gnif icant factor scores, fs, (i.e. factor SCOTES OVer o
equal +1.0) will be used to de_veldr) a typology of the Canadian eities. In other rwords, cities
which will have s'fgnif icant factor scores on at least onedinrension ‘will be grouped togerher into
classes (major economic types), for 1971 and again. for 1981 Then the resultmg groups of
cities will be mapped according to their economic type. By comparmg the dlstrrbuuon of the
economrc types of cities in 1971 and 1981 in geograp;rrcal space, conclusions about the economic
changes within the Canadran urban system can be drawn (Frgure 4)). |

The last part of the thesis research- desrgn is a summary of the fmdmgs The results

from each subsequent step of the analysis will be compared and summarized.
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_Additionally,, ép assessment Qf'.'_ythe applicability of the economic dimensions nﬂ(idel of the -

. Canadian urban system ap_bli.cd in the thesis will be given.



1V. ANALYSIS OF THE RESULTS
‘In this chapter the primary stres; is on interpretation of the factor loadings and factor

scores generated from the original 1971 and 1981 data matrices. The chapter is divided into two

major parts; the first concerns an interpretation of the results for 1971 and the setond for 1981.

+

This interpretation wijll allow the determination of economic dimensions of the Canadian urban
system. After an analysis of the factor matrix, the discussion of each of the dimensilqns will be
‘ rarranged into three segments. The first one will comprise the name ofthe dimension and the
~rpercentage of its cumulative explanation. The second will be a detailed imerpretam;éi}‘ of the
most sigﬁif icant factor loadings on each variable. The third will comprise a graphical
“ representation of the extr!acted factor scores, i.e. ranking of the cities, distribution of fhe factor
scores'in geogra_phica] space‘and finally an interpretation of fhe dimensions in two dimensional

factorspace.

4.1 Interpretation of the Factor Matrix 1971

@

The first six factors account for 64.2% of the variation . = 1.~ data matrix (Table 6.).

‘ Becausé of the relatively low level of the overall cumulative ex; ‘nation, the degree to which

the variation 'in the individua} variab]e§ has been subsumed by the six éomponents is givex}‘
Table 6. A measure of this has been _obtéined by summing the squares of the loadings of each
variable o.n each componvent and expressing this sum as a percentage.

' The' variable which is least adequately accounted for .is -+ .malés participatidn '£’atio

(M4). Only 8.2% of the variation in the variable is subsumed 'by.'t.he six components. This

variable, therefore, does not correlate significantly with any of the major six economic.

- dimensions of the Canadian urban system in 1971. There are five other variables which account

for less than 50% of the total variation. There are, total population (POP1, 46.2%), male to
. - . v

" female ratio in the labor force (R14, 24.8%), occupations in social sciences (R17, 38.6%),

occupations in religious services (R18, 20.5%) and mater‘ial handling occupations (R31, 40.1%).

s

None of these variables strongly correlates with thefdimensions yielded . | g

y
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Table 6. Factor Matrix 1971

Code Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Adequacy

POP 1 0.33 0.23 0.02 0.28 -0.19 0.43 46.2
CH2 0.12 0.57 . 0.19 -0.40 0.08 0. 11 55 4
\ M4 -0.03 0.03 0.24 ~ -0.11 -0.03 0.10" 8.2
Ms  -0.39 -0.30 -0.26 0.25 0.53 o.g% 74.9
F9 0.61 0.33 0.41 0.05 -0. 24 %y~-o. . 76.2
F10 -0.49 -0.27 ~0.53 -0.12 -0.03 % 0.40 T 16.9 &
R14 -0.24 0.16 -0.18 -0.22 -0.19 0.22 = 24.8
R1S ©.69 0. 219 0.06 0.39 0.18 0.37 84.5
R16 0.50 0.20 0.11 0.03 -0.23 0A§7 57.7
- R17 0.30 -0. 33 0.40 . -0.001 0.07 o.is =~ 238.6
“R18 0.07 -0.29 -0. 14 -0.04 0.30 -0. 11 20.5
R19 Q.10 -0.40  -0.20 0.19 0.62 0.16 65.6
R20 0..46 -0. 31t 0'33 0.05 .. 0.35 -0.42 66 .7
R2 1 -0.38 -0.36 0.6 0.08 -0.0t 0.1 74 3
R22 0.77 0.32 0.14 0.25 0.05 0.22 82.8
R23 0 .49 0.04 0.10 0.06 0.53 -0.22 © 58.5
R24 0.23 -0.58 . -0.19 ~0.45 -0.49 -0.08 .87 .4
R25 , -0.49 {0. 16 0.01.  -0.51 0.02 0.12 549
R26 -0.64 0.05 -0.13 0.46  -0.00t -0.0% o e4.h
R27 -0.55 -0. 14 0.58 0.29 -0.19 0.0% 78.1
R28 0.01-. -0.44 -0.46 0.47 -0.09 -0.23 68.7
R29 -0.20 0.39 0.18. -0.50 0.52 0.15 16.7
R30 -0.20 0.36 0.32 -0.45 0.38 0.04 62.0
R31 ~0.29 0.48 -0.05 0.02 0.002 -0.29 40 .1
R32 -0.49 -0.30 0.73 0.12 -0.08 0.10 89 .4
R33 - -0.80 0.26 ° 0.30 -0.40 0.02 -0.07 96.3
R34 0.77 -0.51 0.09 -0.16 -0.08 0.02 89.3
Eigen 5.65 2.97 2.80 2.30 2.114 1.49
% of var. 20.9% 11.0%  .10.4% 8.5% 7. 8% 5.5%

Cum. % 20.9%  31.9% 42.3%  S0.8%  58.6%  64.2%

Adequacy: the degree to which the variation in-the 1ndi§idual
variables has been subsumed by the six factors. 7,6 .. ot )i
- L N L e .
LR
% of var .:the sum of the squared factor loadings. LR
Cum. % : The proportion of the total’variation summar ized 6%
the factors. : ) ‘f i S
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.The variables most.. strongly correlated - with all six dimensions are secondary
' e_mploymcnt (R33, 96.3%), other craft occupations (R31, 89.3%), tertiary employ;nem (R34,
89.3%) and service occupations (R2;4. 87.4%). Therefore, it can be expected that bipolar
relationships between secondary and terliary employment will strongly emerge on the loadings

. ® o
yielded. s

4.2 The First and the Second Dlmenslons in 1971
The first dlmensmn can be intepreted as mclexmg the metropolitan, white- collar

service -administrative urban centers. It accounts for 20.9% of the total variation in the data.
matrix. The highest positive loading is associated with' the tertiary. employment (R34), which
accounts for nearly 60% of the explanation on the first dimension (Table 7.). Variables,

: ;
managerial and administrative occupations(R15) and occupations in natural sciences (R16).
account for 60.7% and 25.0% of the variation respectively. Both are components of tertiary
employment, conf lrmlng the white-collar occupation's domination of this dimension. Another
v‘ariable‘ highly lo:zded' on this dimension is F9 - the female par)ticipationﬁratio which accounts
for 37.8% of the explanation. This variable indicates that cities associated with the dimension
have above average female employmenl. This correlation is due moslly to the high Ibading on
managerial gndﬁ,administrati‘v'e occ‘upations _in which most ol the women are employed (Table
T
' The mterpretanon of the dm;enéion is confirmed by the negative loadmgs on the first
factor (Table 7 ) The strongest negatxve loadmg is correlated with secondary employment
(R33, 64.0%)x; 1nd1catmg a re,verse correlation betweenvteruary ‘and secondary sectors of
. industry among the employr_nent: profiles of Canadian cities. The remalrling two, very high
negative loadings, processing occupations (R26, 41.0%) and machinery occupations (R27,

30.5%) are components of secondagy employment (see definition of secondary employment.

Table 4.); therefore, they contribute to the interpretation of the dimension.
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&
,,:Fhe bipolar nature of the first dimension is based on the reverse correlation between
Qtertiary and secondary sectors ‘of employment. This relation is conf irrhed by the dlstribut_ion of
“the positive and negaatiYe loedings,on this factor. Almost all components of the tertiary sector

load positively on it, while the reverse association can jd

ed for components of seconda?y -
employment.

lt.can' be expected that the cities associated with this dimension are characteriz‘ed by

unusually hrgh hercentages of whlte collar servrce occupatlons in thelr employment structuresb
and hrgh female partrcxpatron Tatios. This combmatron occurs mostly in large metropohtan_
cities where the high level of tertrary employment causes overall high female employment. The '
negative correlation with the secondary sector, ca_n be interpreted as caused by a relatively low

" level of employment in this sector as compared to the tertiary sector. This type of employment
o ’

" structure occurs mostly in political and administrative centers of the nation such as Halifax,

- /

.QttaWa-Hull or Calgary. o //

In Table 8!, the cities with the ‘h‘igh'e/s't and the lowest factor scores,are llsted. To
. reiterat'e, the factor'scores‘allow cities to be ranked according to thelr relative position-on the
first drmensron A high factor score mdlca/tes a city whose employment structure is very
strongly associated with the first dlmensroré The city whrch scores highest on thrs ‘scale is

' Ottawa-Hull, the political ‘and admrnrstraqrve capital of Canada. Among 35 ‘¢ities with the
highestscores on "this dimension occur'all the provincial and administrative centers of ‘the

j ,
country (Figures 5.1 and 5.2). The remaining cities_in this group can be described as large
A - . N / B o

service and distribution centers which arg% most: closely associated with the high percentages of
v :

the labor force employed in the ferti_ary sector (eg. Kingston, Red Deer, Brockville - Table 8.).

At the other end of} the scale there are minihg towns like Flin Flon, Sydney Mines,
Tlrnmins and generally' small non-service towns. “Arfnong these, the larger cities have mostly
posltive scores, because the number of service fuhctions increases .Vwi.th the ci‘tyv.size due to" the .

needs of the inh‘abi:_tants and inhabitants of the surrounding region. With the smaller centers, a

negative score indicates the absencepf any'specjalized f uhct'ion related to tertiary employment.

q ¥
. <
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}ﬁﬁg
_¢Table B. Factor Scores on Factor 1. 1971
Score City ‘ 3 Province Score City -Province
' ) '
.53 Ottawa-Hull 0.-Q. -0.49 Kenora
.00 Fredericton . - N.B. -0.51 Sault Ste.Marie
b .88 Halifax .S. -0.53 Timmins
.78 Toronto -0.54 Granby
.75 Regina -0.58 Sorel '
B.

*~0.58 Newcastle

-~0.63 Haileybury
-0.64 Cowansville
-0.71 Drummondville |
-0.74 Baie-Comeau
-0.79 Baie-Comeau
-0.79 Leamington
-0.80 Vai d'0Or

.E.I. -0.81 Sydney

-0.88 Midland

-0.95 valleyfield

-0.98 w1lliams/LaKe

.62 'Calgary

.48 Quebec

.39 Montreal
.32 Kingston

.31 Winnipeg: -
.27 Red Deer '
.28 Brockville '
.25 Edmonton

.21 Charlottetown:
.18 Saskatoon
.18 Rimouski’
.16 Yorkton

TOO0O u»n .

.15 St.Jdohn’s fid. -1.04 Terrace
.13 London -1.09 La Tuque .
.08 . Moncton .B. -1.16 Wallaceburg
.08 Brandon . . . -1.16 Shawinigan
.07 S ft Current . . -1.25 Prince Rupert C.
.99 BeVleville . -1:32 Kapuskasing '
.96 .Pofrtage la.Prairie. -1.38 Sydney Mines S.
.96, Victoria C. -1.46 Trail o . _ C.
.92 Vancouver €.’ -1.54 " -New Hamburg~- - " i
+ 0.89 North Battleford - oo -1.61 Méagog '
. 0.88 Peterborough -1.85 Lachute
. 0.87 Sherbrooke ' - -1.71 HawKesbury -Q.
4 0.85 Grande Prairie -1.72 Arnprior
" 0,84 Prince Albert -1.77 Dolbeau
. 0.83 Guelph : -1,86 Port Alberni C.
“0.71 Riviere-du-lLoup. -2.28- Flin Fion o .-S.
"1.0.71. Whitehorse = ~ ° -2.47 {Labrador City. fid.

i ozzmboooo<dg§zomooddnwmozooooooozooooo

OO OOOO O —t —t 't s ot b b b ek ek wh ek ok 4 —a 2 = = = NOND

.63 Owen Sound -2.65 ‘Asbestos

o : oo
ol ¢ LSS
et .
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The second dimension extracted from the 19,71 data - matrix indexes high female
employment in manufacturmg and low unemploymem in the secondary sector. This ‘dimension
explains 11.0% of‘ the total variation in the data matrix (Table 7) The ‘onl); h:lgh positive -
factor loading which accounts for more than 25.0% of the total variance in the dimension is
associated with the populauon change ratio (CHZ 35 \5%) The remammg positive loadings are
correlated with secohdary employment, €. materlal handling occupations (R31, 23 0%),
product fabricating occupations (R28, 18.5%) and construction occupati‘ons (R29, 15.2%).

" The negative loadings on service occupations (R24, 33.6%) ;nd tertiary employment
(R34 26.0%) indicate a negative correlation of the variables with the dlmensmn lnterestingly
-the loadings of the second dimension on tertiary (R34 0.26) and secondary (R33, -0.30)
occupations are opposite to the loadmgs of these.varla.bles on the first dimension. Hence, the
second dimension indexes a reverse type of employment‘prof ite of 2 cit:y to. that'indexed by the
first dimension. However, this interpretation expleins'only a i)art of the second factor. The
: -rernaining high positive factor loeding of the variable - emale 'partic_ipation ratio (F9, 16.8%) -
indicates association of the second‘dirn‘ension with a relatively high level oi" female employmem‘
in manufacturing (Table 8.). ' | :

The negaiive loadings of male.and female unemployment rates (F10, 6.8% and M5
9.0%) show that the dimension ‘i associated with the cities: charecterfized b}y high female
rpandf acturing eniployment and lo‘\i/ rates of unemployment in the secondéfy sector.

In Table 9., the cities are-ranked accofding to their 'respeciive; factor scores on the
second dimension. The areal distribution of the cities assocxated wnh thlS dimensmn is shown in
Figures 6.1 and 6.2. The highest ranking cities are located m Bntish Columbia - Cranbrook;
Prince George, Port Alberm:_, Kamloops, Kelowna _and Vancouver. Also the major -
mam:f acturing centers of the heartland - ‘Montreal\ and Toronto - rank high on this dirnension.
The dirnension seems also to ca’tégoriz_e.\the prairie type of city such as Edmonton, Calgary

N

and Grande Prairie. . S S - e b

\
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Table 9 Factor Scores on Factor 11. 1971

Score City Prov1nce Score City : Province -
2.47 Cranbrook B.C. -0.54 Magog Q.
1.87 Kitchener C. -0.55 Prince Albert S.
1.86 Whitehorse | -0.55, Halifax -~ N.S.
1.70 Prince George B.C.. -0.62. Matane Q. -
'1.69 Sept-lles: Q. -0.62 Grand Falls. Nflid
1.68 Port Albetni ~ B.C.. -0.65 La Tuque Q.
1.45 Toronto 0. . -0.69 Edmundston - N.B.
1.32 Kamloops - B.C. . -0.71 Hawkesbury 0.
1.25 Arnprior 0. -0.79 WJoliette Q.
1.21 Kelowna B.C -0.81 Shawinigan.. Q.

~1.20 Sudbury 0. -0.82 Dolbeau ! . Q.
1.05 Calgary A. -0.95 Sherbnooke - Q.
1.03 Hamilton . - 0. -0.95 Trail . " B.C.
1.00 Labrador City Nfid. -0.98 Kingston -0
0.99 Moritreal . ' Q. ,-0.98 New Glasgow .N.S.

. 0.99 Vancouver f B.C. -1.083 Moose Jaw S,
0.95 Saylt Ste.Marie’ 0. -1.06 Campbellton N.B

/" 0.91 Grdnde Prairie - A. -1.09 Chicoutimi- ,
0.90 Nanaimo' B.C. < =donquiere Q.
0.83 Penticton B.C. -1.10 Rimouski Q.
0.88 Leamimgton . 0. . -1.11 Midland 0.
0.88 Brantford 0. -1.24 Riviere-du-Loup Q.-
0.85 Williams: LaKe "B.C. -1.24 Saint Georges . Q
0.81 Edmonton A. -1.24 Lachute. . - .°. Q.

0.81 .Barrie 0. -1.33 Alma . P Q.
0.71 Terrace "B.C -1.33 Newcastle .. N.B.
0.70 Saskatoon S/ -1.36 Cobourg - 0.

- 0.69 Windsor 0.. -1:42 Summerside P.E.I]
0.68 Oshawa 0. < -1.51 Val d'Or Q.
0.67- Thunder Bay 0. -1.61 North Battleford S.
0.67 Winnipeg M. -1.65 Portage la Prairie M.
0.66 Stratford 0. -1.70 Flin' Flon M.-S.
0.65 Cowansville Q. -1.84 Courtenay B.C.
0.62 St.Catharines- ? -2.01 Pembroke 0.

, -Niagara 0. -2.85 Petawawa 0.

0 Q. -4.30 Oromocto 0.

.62 St.Jean

o : Fara
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The mterpretatton of the first two dtmensrons is conftrmed by plottmg the component
'Tscores into two d1mensronal factor space shown on the dragram in Frgure 7. The flrst dimension
i.e. metropohtan, white-collar, servrce-admmtstrauye centers. represented by the horizontal
axis, reveals that there are no: clust'ers of .cities by.p‘rovincies.*'l'-he relative position of the cities
in\ two dimensional_ space formed by the yertieal-axis représenting the second dimension - high
leve_l of fémale emp'l:oyment in manufacturing and-a low unemployment level, alsé shows no

. f
s . I

clear clustérs of cities.

~The distribution in the two“dimensional factor space indicates an even spread of the

Yo

populatron of Canadran cities: along 1the first and the second dtmensrons as referfed to by thelr

'economxc structures However, it has to be noted that the tities of Ontario tend to Spread

[y - -
I N

evenly only a ong the axis mdxcatmg the first dimension and on the posrtrve side of. the. second
-

¢

(Flgure 7.).°1t can be concluded that the employment proflles of urban centers in Ontarro )

l represent a combmatron of the first drmensron Wlth attributés mdexed by the second one, such

‘\\

Cash hlgh female employment in manufactunng and relauvely low levels of unemployment ThlS N

tendency is quite opposrte ‘1o the that of cities of Quebec whrch load in most cases negatwely on

N

| both d1mensrons except for Montreal and Victoriaville (Figure 7.). ‘ ,;;ﬁ

The f irst two drmensrons have determmed therefore, the undamental regronal contrast
between the cmes in the Canadran heartland. The cmes of Quebec are in. general charactenzed
by a higher level of unemployment than in Ontarro and lower female parttcrp,auon ratios_r(e'g.
Saint George, Riviere du Loup and Rimouski).

- The cities of British Columbla form an excluswe pattern charatterrzed by the close 1o

zero or negative f actor scores on the first drmensron and in most cases high posrtrve scores on

“the second. It creates a distribution which suggests that cities in the province lack the properties :

v

of the typrcal metropolrtan servrce center of the Eastern or Prame Provmces In other words .

the cities of Brmsh Columbra Jack the employment properttes of the cities of Quebec and

- Ontario, i.e. very high levels of service employment.
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This interpretation g'ivés a new meaning to tth second dimenéion which reflects the
basic contrasts between the Eastern and Western regions of Canada. On the negativé end-of the
scale (Figure 7.), there are cities of Quebec; in'the middle - On';ario and at the upper positive
end - British Columbia. This interpr%tati)on is only partly repeated by the distribution of the
féctor scores of the cities in the Maritime and Prairie I’:rovinc.c:s.’The urban centers of the
Maritime Provinces do not form any spatial pattern in the two dimensional-space formed by the ,
first ’aﬁd the ‘second factor. The cites of the Prairie Provinces are cﬁaracteriied by high positive
factor scores on the first dimension, indicating a service type of employlmem profile, All but\\_‘ /'

/

one Praitirievcity (i.e. Medicine Hat) have positi\;e‘ loadings on the first dimension, and at th'é
same time they are spread rather evenly along the second. The distribution on the first and the’
second dimension indicates an uneven.degree of correlation. Cities like Edmonton or Calgary,
loading highly on the second dimension (Table 9.), are characterized by high female
participation ratios and low unemployment, while cities like Flin Flon or Portage la Prairie,

which have high negative loadings on this dimension, are characterized by the opposite, that.is

low female participation ratios and high unemployment rates.

4.3 The Third and Fourth Dimensions in 1971

The third‘dimension.'indéxég_ther.service r(;le_' o_f th;: man);- comparatively isolated
cgmmunities located in Oniario, Quebec British'ColumBia" and the Maritime Provinces,
' particularly' in Nova Scotia. It accounts for 10.‘4% of the total ;/ér'iatibﬁ in the 1971‘daté'mat;ri‘x S
(Table 6.). The highest positive loadings (Tahl*f_:'7.) "a-xre: craft occﬁpa'tiéns such as printing,
'si;'i_tignar)' engine service, utilities equipment setvices (R32,'53.2%"’ and ariistic, crafts (R21, =
44.9%). The high loa;ding on machinary occupations (R27, 53.2%) reflects similaritiés betwiee'n' R
craft ‘occupations and manufacturing océ:tlpation"s" requiring highly sﬁlled workers. .Th.c‘hggh
“loading on the female participation ratio §ariable (F9, 16.8%) indicate; an a‘ssociat'ion.‘o.f _‘til.'_es?"_ '_ N ‘
activities with high erm‘a_l/e unempioyment level." This intérpretation is sup;;offed by the high

| “-negative loading on the female unemployment variable (F10, 28.1%), indicating a strOr;g ’

dr
:
g}



The cities with the highest factor scores on the third dxmensno‘n are hsted m Table SO \

e

L

The highest positive scores are associated with the small and medium sized cnﬂes u{ Ontarqo. 3 .5"'

British Columbia and the Maritime Provinces (Figure 4:1). In pafticular. urban cemers o’f’f . .
Ontario and British Columbia rank high on this dimension (Figure 4.2). The op'pOSite‘?:’%v’ i
: ! . R T Yo’

. R o T

distribution can be noted for cities of Quebec. which generally load negatively ep this

.,
A

-

dimension;‘ . ' ' *

“The cities with high eﬁployment in maqufacturing industry and high levels of
blue-collar workers are {ndex¢d by the fourth dimension. The highest lqadings are associated
with the Apr'o\c]'uct f abricating variable (R28,22.1%) and the processing occupations (R26,
21.6%). T}ig in;erpr;étation of the dimension is supporte’d by the high loadings on the secondary
occupations varia‘ble‘ (R33, 16.0%), managerial occhpations variable (R1S5, 15.2%) and clerical
_occupations variabl'e‘“(RVZZ._, 6.2%) . The examples gf the cities with high scores on this dimension’
| e : Magog, Montreal, Toronto, Hawkesbu;‘y, Wallaceburg and Cowansville (Ta}ble 11.).

The dimension is negatively correlated Jwith the primary sector of industry (R25,
26.0%) and occupations in the construction indﬁstry (R29, 25.0%). These correlations index the
unusually low level of occupations in the primg_ry sector of industry in the economic profiles of
cities with the high scores on the fourth dimension.

Figurés 5.1 and 5.2 show the areal distribution of the urban centers assoéiated with this
di‘mension.'Mosl of the cities with the high bositive scores are grouped in the..industrial
‘hea"rtl'é‘nq of Canada. The negative scores are associated mostly with the urban centers of the
Prairié ahd the Maritime Provinces inglicating the low levels of manufacturing ;;nploymeﬁt in
| these Tegions. | .
| The third and fourth dimensions account together f or 18.9% of the total variance in the
data\‘matrix. :Thae distribution of all urban centers according to these two dimensions is shown
on the :dia'érafﬁ,rin'7Figﬁré 10. T he :t‘f:.létive position of the cities in the twd dimensional factor

- space indicates the division of. the Canadian urban system between heartland and frontier
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"
‘able 10. Factor’Scores on Factor I11. 19717
Score City * Province Score
3.29 Midland . 0. .--0.58
2.51 Kenora , 0. -0.61
2.28 Smiths FalNs 0. -0.81
2.41 New Hamburg * 0. -0.68
2.08. Cobourg 0. -0.71
. 2.04 Pembroke 0. -0.72
2.04 Trail " B.C. .~0.76
1,97 Williams Lake B.C. -0.83
1.71 Labrador City - Nfid. -0.84
1.70 North Battleford S. -0.85
. 1.54 Prince Rupert B.C. -0.85
1.51 Arnprior 0. -0.88
- 1.48 Truro N.S., -0.84.
1.46 TJerrace- B.C. -0.96
1.36 ‘Haileybury- 0. -0.97
1.35 Kentville N.S.~ -0.98
1.25 New Glasgow N.S. -1.00
-1.10 Magog Q. <1:01
.1.08 Campbellton N.B.- - +-1.08
" 1.01 Lachute~ -~ Q. -1.09
+ 0,90 *Hawkesburs 0. -1.10
. 0.88 Grand Falls Nfid. © -1.10".
s 0.84 .Whitehorse . Y. &r1.13
0.73 . Ottawa-Hul) 0.-Q. --1.14
°0.64 Cranbrook B.C. -1.17
. 0.63 Newcastle N.B. -1.18
0.62 ‘Summerside . P.E. -1-.27
- 0.60.5t.Georges Q. -1.31
‘0.56 Toronto | " 0. -1.32.
0.84 Asbestos . Q. -1.32
0.52 Calgary A -1.41
0.46 Flinp Flon . -S. L-1.zg
0 f 44; Edmh - 1. )
. "0.4@“‘Regq¢%«~ % 5
0.43 Hal1fax~ '~ -1..91
s s -2.7%
. 4 ”
Ty - Y
o ! ‘} ¢
? L yl’ ’.A\ = :rq,
PO ooy e g T
; o - WY
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3

City o Province
Joliette
Edmundston
Leamington
Montmagny ‘
Riviere-du-Loup
Dolbeau

Timmins
Cornwall '
Victoria
Trenton

Sydney

Chi 11iwack
Penticton .
Cowansville .
Trois RfV1eresg#
st. verome

Baie-C Q?
Sydney M1nes 43‘"
Matane
St.Hyacinthe
St. Jean'
Petawawa

Port Alberni, .
Sorel -

own O

- X
. K
]

Rouyn

La Tuque
Drummondville
Valleyfield
Granby.
‘Thetford Mines
Alma .- o
-Qh1coutih14

¢

< = -
zoo ooooooooowoobo%p?ﬁbomzcmoooooozo
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Table 11.'Factor'Score§ on Factor IV. 1971

Score. City . Province  Score City Province
2.13 Magog Q. -0.48 Riviere-du-loup Q.
2.02 Montreal Q. -0.51 Sunmerside P.E.I.
1.99 Toronto . 0. -0.53 val d'0Or Q.
‘1,92 Hawkesbury 0.-Q. -0.53 Red Deer A.
1.91 Wallaceburg 0. -0.57 Charlottetown PE.I.
1.79 Cowansville Q. -0.58 North Battleford S.
1.65 Granby . Q. -0.64 New Hamburg - 0.

~1.59 'Drummondv1lle Q. -0.64 Moose Jaw : S.
1.44 Shawinigan., Q. -0.66 Swift Current S.

© 1.37 .Lachute . . - Q. . -0.66 Victoria - B.Co
1.28° Oshawa - v 0. '«0.66 Grande Prairie A,
1.28 Victoriaville Q. -0.76 Dawson Creek B.C.
1.25 Dolbeau Q. -0.76 Newcastle N.B.
1.23 Arnprior: - 0. -0.76 Williams Lake. - B.C.
1.17 Brantford 0O v -0.79 Medicine Hat A,
1.09 Stratford. 0. -0.84 Sydney .. N.S.
1.02 - St.Hyacinthe . Q. -0.85 “Vernon %~ B.C.
1.01 .Woodstock 0. 92 Prince George .B.C.
0.99 Sorel ~ Q. 02 Kenora® 0.

». 0.98 WYindsor: 0. -1.05 Terrace B.C.

- 0.97 Cornwalt 0. -1.13 Nanaimo B.C:
.85 $Trois Rivieres Q -1.16 Sydney Mines N.S.

.90 Valjeyfield Q. -1.18 TSept-lles Q.
“0.90 Brockville. ;. 0. - -1.28 Timmins ‘ 0.
0.89 Ottawa-Hul¥¥ ' 0.-Q. ~1.30 Sudbury U s
0.89 Sherbrooke ‘s, Q. -1.41 Whitehorse 4 Y.
0.88 La Tugue ~°~ ;2% . Q. -1.61- Kelowna &8.C.
0.86 Alma o e Q. -1,71 ¢ Kamloops B.C..
0.78 Grand Falls "~ Nfld "‘%;76 Chilliwack B.C.
0.76 St.Jerome 7, Q. -1187 Labrador City Nfld:
0.75 Peterborough™ 0. o -1.98  Courtenay B.C.
0.73 Owen Sound 0. * -1.99 Pentidtgn B.C.
0.72 Lindsay 0. -2.24 Cranbrogk .4 B.Cu
0.72 Trail ‘ B.C -2.30 Petawawa 0.
0.72 Hamilton 0. --2.86 Oromocto - N.B.
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‘Figute 10. Two Factor Space: Facior 111 and TV: 1971
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. (penpher)) reglons All but one city with negatlve scores on the third drmensron (called in
short frontrer servrce drmensron) and the posmve scores on the specralrzed manufacturlng‘

dimension are located in .Ont‘arro and Quebec. On the’ opposite. end "of .the scale, that is qmcsr ,

[ r,l,
W 2

w1th negatlve scotes on the- third drmensron and posmve on.the f orth are crtlés of the Prame"

and Marltrme Provinces.. The cmes wrth a less specrallzed manufactumng type of economrc

- prof ile but morerpronounced servrce employment cluster in the remammg two quadrants of tlre
diagram 1h Frgure 10: e L '7@,‘"

w ’
e

4.4 The Flfth and Slxth Dlmensronsgr 1971 ° .

. The f ifth drmensron is~to a ceftain degree -redundant to the thrrd one, 1hdexrng the
- § . r

frontier-service centers. The hrghest posmve loadmgs on the frfth dlmensmn are: teachrng

+

occupations m primary and secondary level scht{olé‘(Rw 38. 4%) sales occupatrons (R23
~ ° 28.1%), occupations m canstruction mdustr)es\%w 28.0%) and male unemployment Tate

(M5, 28.0%).' The strongest negative ‘loadings afe- agdociated with se‘rv_rce occupations ,(RZfl,

v 24.0%)- and the f emale partrcrpatlon ra!e (F9 5. 8%)
4 '. e
The hrgh correlation with the female partrcrpatron rate mdlcates the association of the -

T )

‘dimensron w1th the low level of female en’fpl‘oyment and lughmal employment rate. The

)
dimension can be rnterpreted as indexing the service centers located outside metropolrtan areas

1}4

characterized by hrgh male unemployment (Yeates & Garner -1980, - p.387). The spatral
distribution of the urban places associated witH this -dimension 1s showgn Flgures 11 I and
11.2. The drstrrbutron is determmed generally by high posmve scores of*the cities outsrde the

mdustrlal heartland of Southetn Quebec and Ontarro (Table 12) Almost all- cities' in the

3

-‘_“Mantrme and Prarrre Provrnces score posmvely on thrs drmensron "The reverse observauon can

be noted for almost all cities’ of thé. mdustrral belt of Canada )
The srxth drmensron mdrcates a srmrlar type: of urban econormc structuré to that
’ mdexed by the fi irst dimension (Table 1. The drmensmn can be mterpreted as mdrcatmg“la‘rge ’
and medrum size metropolrtan type of urban areas within the Canadran urban systern -
* L ’ L_)al ’

£y
'
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Table 12. Factor Scores on Factor V. 1971

Score City : _ Province Score City : Province
2.63 Alma Q. -0.51 Asbestos Q.
2.21 TRiviere-du-loup ' Q. -0.52 Owen Sound 0.
1.82 Rimouski Q. -0.54 Peterborough 0.
1.68 Matane Q. -0.55% Sugbury - 0.
1.58 Edmindston - N.B. -0.56 Arnprior .
1.53 St.Georges Q. -0.59 Trail B.C.

. 1.45,. Sydney Mines N.S.. -0.63 Hamilton 0.
1.31 Campbellton N.B. -0.64 Windsor 0.
1.17 Kelowna B.C. -0.64 Medicine Hat A
1.15 Dolbeau Q. -0.65 Labrador City NF1d.

- 1,07 Vernan B.C. -0.66 Cowansville Q.
1.06 Sydney: N.S. -0.69 Granby Q:

* 1.05 Grand Falls! Nfid. -0.70 Guelph 0.
1.02  Rouyn 7 Q. ~ -0.74 Woodstock - 0.
1.01 Dawson Creek B.C.. - -0.75 Csbourg 0.
1.00 Joliette Q. -0.78 Oshawa 0.
0.89 Kentville N.S. -0.82 Brockville 0.
0.94 Haileybury 0. -0.82 St.dJdean - _ Q.
0.82 Corner Brook Nfld. -0.89 Prince Rupert B.C,
0.89 St.Hyacinthe Q. -0.91 St.Catharines- g
0.87 Kamloops B.C. -Niagara 0. .
0.86 Chicoutimi- -0.83 Ottawa-Hull 0.-Q.

-Jonquiere Q. -1.01 Montreal- Q.
0.82 Cranbrook B.C. -1.05 Magog Q.
0.82 New Glasgow N.S. -1.13 'New Hamburg 0.
0.82 " Sherbrooke Q.- -1.15 Brantford 0.
0.80 Trois-R®ieres Q. -1.21 Summerside P.E.
0.68 .Flin F16n . M.-S. -1.22 Port Alberni B.C.,

. 0.67 St.Jdohn's Nfld.. -1.31 Summerside B.C.
0.66 Red Deer . A, -1.34 Wall%ceburg 0.
0.64 Moncton N.B. -1.40 Stratford ~ 0.

. 0.64 Brandon - M. -1.49  Toronto 0.
0.63 Shawinigan Q. -1.72 Kitchener - 0.
0.60. aaskatoon S. -2.42 Trenton 0.
0.59 Mpose Jaw S. -3.77 Petawawa . - 0.

0 Q. - -5 N.B.

.56 Sept-lles .02 Orbmocto
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The high loadings. on occupations in the natural sciences (R16, 22.1%) and managerial
and ‘administrative oc‘cupa‘lions (R15S, 13.7‘%), suggest the white»collaf service tvpe of
employment profile, analogous to the first dimension.'H_owever,'loading on the population size
variable (POP1, 18.5%) stresses Lh; association of \the sixth gimensiow with the large
metropolitan centers. This dimension indexes the metfbpolkitan type of economic profile present
mostly in the larger qities and associated with the high levels of unemployment. The cit}ies with
the highest and the ]owes{ loadlings on this dimension are listed in Table 13. Once again,
similarly to the first dimension, almost all metropolitan centers of the Canadian urban s_ysterﬁ
rank high on this scale. The remaini;fg cities are the medium and smgll size service centers
located in all geographical regiqns of Canada (Figure 12.1 and 12.2). . - -

The spatxal interpretation of the fifth and sixth dlmen51on represented as vertical and
}igmzomal axes-on Figure {399 is very diff xcult There are no cl&gters of cmes according to their
- locauon by provmces The only distinct pattern 1s formed by the cities located in Ontarxo which

tend to group in the third and fourth quadrants’ of the dxagram This locauon in two

dimensional space indicates that all cities in Ontario except six haveamegative scores on the fifth

‘dimgnsion (service centers outside metropolitan areas with hig mployment), indexing -

the negative association of these cities withaH fifth dimension. * o

The fifth and sixth dimensions account together for 13.3% of the total ﬁvgrj%qce innlh,;j,,m.:r

+
1971 data matrix. However, the combinations of the variables yielded on these dimensions are

difficult to interpret. The fifth dimension is similar to the third one and the sixth to the first

%
E

one. Such a structure can be interpreted as being the result of the redundance of the cumulative

information (explanation) accounted for on these dimensions. This configuration implie_s' that .

the most important dimensions underlying the economic structure of the Canadian urban

system in 1971 has been sufficiently aggregated by the first four dimensions.

f%fxa‘
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Table

13.

Score

i
—
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—_ etk it a2 L DWW

.22
.09
.60
13
.67
.66
.63
.48
.48
.45
31

.26
.25
.25

17
.11

.08
.04
.04
.99
.95
.82
.81

.79
15
.73
.12
.70
.69
.69
.68
.68
.67

.66
.64

- ."

-Monteral

Toronto

. Alma

Rouyn
Calgary
Fredericton
Val d'0Or
Flin Flon

.Labrador City

Chicoutimi -
-Jonquiere
Quebec
Shawinigan
St.Catharines-
-Niagara
Penticton

Cobourg
‘Kenora

Vancouver
Sarnia
Thet ford Mines
Sept-lles
Courtenay
Pembroke
Matane
Lachute
Asbestos
La Tuque
Edmonton

New Glasgow.

Regina
Baie-Comeau
RimoUsk i
Petawawa
Valleyfield
Sudbury

Factor Scores16n‘Factor VI, 1871

City

Cowansvilie .= 'm;g.
% 5 -

.(j' -
-—

.- aw ;’"
)

o

w

(@]
[ R I I T N T R T T T T T T T RO T |

AIAD cd b ot wd et —h —h ah b b ot —h b ol —h A Ak —h s

~ Province Score

=0.
- -0.
. -0.
Q. -0.
-0.
-0.
-0,
-0.
-0.
-0.
-0.
-0.
.00
.08
.09
.1
.1
.16
.18
.21
.27
.29
.36
.37
.40
.44
.46
.47
.53
.56
.64
.65
.80
12
.18

64
66

70
70
74.
84

87

87
8
89

91

City

Cornwall

North Battleford

Brockville . r
Dromocto
Kamloops
Yorkton

‘Oshawa

Chatham
Vernon ‘
Swift Curren
Summers ide
Saint John

Trenton

Grande Prairie
Corner Brook
Joliette -
Medicine Hat
Brant ford
Campbellton
‘Arnprior

Owen Sound
Simcoe :
Moose Uaw f\
Lindsay
Wallaceburg
Stratford
Victoriaville

T andon
Port Alberni
woodstock

Red Deer :
St,Hyacinthe

iths Falls
Leamington
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Figure 13. Two Factor Space: Factor V and Y1: 1971
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4.5 Economic Dimensions of ‘the]C_anadian Urban System in 1971" \
. The first §ix factors generated from the original data rnatrix account for 64.2% of the, -
total variance in 'the-197l‘ data matrix. An examination of these loadings, supported by thelr

respective,--.faetor'scores and diagrams allowed for fairly\detalled interpretation to be given w0
1 ~ -
the first four f: actoys. For the remammg two factors no clear mterpretatton could be achieved

-

due, to the redundancy of the explanatlon accounted for by the yarrables loaded on these‘

dimensions. .

In 1971 the major economic dimensions of the Canadian urban system were identified

as: ~

BN

. ) S \.\ s i' .
1. ~ White-collar, servrce-admmtstratxve'.character of .metropolttan centers of Canada .
2. High female employment in manufacturmg and low unemployment m secondary se }r

' . 7
3. Frontier-service centers. o / : /

4. Specialized manufacturmg centers

The complex inter- relatronshrps associated with thrs system have been explamed by the

first four drrnensrons which account together for ~50 8% of the total explanatron _The remammg

LSRN O
. =,

two dmensrons which account for 13 3% of the total explanatron are combinations of the
prevxous four, therefore, are not srgmfreant and are not mcluded in any further-analysis. -

- This structure of Athe Canadran economic dimensions implies that the remaining part of
the unexplérined yariaﬂnce is due to the tactors which are not taken into account in the daw
matrix. Therefore, the varrables selected for the analysrs in thts thesis, that is, the demographtc
.labor force and employment varrables can account for OQ}Y about half of the total variance
.(50.8% explained by the first four dimensions in 1981) in the data matrix. Perhaps, the only
method of 1mprovmg the adequacy of the total solution is to include in the analysrs varrables
‘mdrcatég the socro polrtrcal drversrflcatron of the Canadlan urban system However these

&

- aspects of the spatial diyersif ication of the Canadian cities are beyond the scope of this thesis.
) )

The following"chapter is a detailed interpretation of the economic dimensions of the

Ca;ad‘ian urban system in 1981. The areal distribution of the cities in 1981 most clearly
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S

.

. ‘and 1981 will be provided.inrthe fifth chapter of the thesis.

“load significantly on any of the six factors. There are six other variables which account for less

85
A3 \

associated with the respective dimensions will be compared with the results of 1971. A more

’detailed discussion of the economic changes within the Canadian urban system between 1971

v

4.6 Interpretatlon of the Factor Matrix 1981

The 1981 data matnx has been factored using the same procedure as-in’ the previous

. analysis for 1971 data Analogically, six factors hg\e been used for the further analysis since at

A
the seventh the contnbutlon of the factor to the total SO]UUOH drops below 5%.

‘The first. six factors in 1981 account for slightly less of the total variation 62.8% as
compared to 1971 - 64. 2% The degree to whtch the variation in the 1nd1v1duaJ vanables has
been- subsumed by the first six components is given in Table 9. The vanable Whlch is -least
adequately accoun;ed for in the principal-component analysis, on all of the six dimensions, is

the craft occupations‘(R32), which contributes only 13.0% to the total solution. It does not

. than 50% of the total‘variation in the data matrix. They are: total population (POP1, 39. 5%)

occupations in social sciences (R17 39. 5%) occupatlons in rehgxous services (R18, 35.5%),

primary employment (R25; 43 6%), transport equlpment operatmg occupations (R30, 36.1%)

‘ and materlal handlmg occupatlons (R31, 43.9%). The vanables most strongly correlated thh

the dxmensmns ylelded are: secondary employment (R33, 88.1%), female unemployment rate
(F10, 83.9%), tértiary employment (R34, 80.5%) and the female participation ratio (F9,
80.2%).

‘ T The results of the 1981 analy'si.s are similar_ toa certain extettt to those of 1971. At least

\\

f our\o?the\jeast' adequatély-accounted for variables from the 1971 analysis are the same in the
1981 analysisr\ Thesame observation can be noted for the most strottgly correlated' variables in'
, both an;(]ysésuThe stﬁ)ngesf correlation in 1981 is associated with secondary employment Also
tertiary employment emerges in both analyses as one of the strongest loadings. However, the

3
. . L@
remaining two best cummulative percentages of the total explanation in 1981 are related to the

v
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Table 14. Factor Matrix 1981 ! : e e
Code- Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Adéquacy
T . ' v
POP 1 0.38 011 0.28 -0. 11 0.35 0.16 - 385
-~ CH2 0.28 0.08 -0.18 0.59 -0.12 0. 21 52.5
M4 0.38 0.68 -0. 31 ~0.14 0.18 -0.01 -+ - 75.8
MS -0.39 -0.68 - 0.08 "0.19 - 0.35- -0.03 78.0
F9 - 0.69 0.53 -0.06 0.004 ~0.04 -0.20 . 80.2
F10 -0.63 -0.52 -0.02 -0.07 0.39 0.12 : 83.9..
R4 -0J6 1t 0.02 -0.44 -0.25 029 0.25 e 77.5
R15 0.79  ~0.001 0.06 0.29 0.21 -0.02 75.6
R16 0.48° . 0,26 -0.017  -0.11 - 0.55 <0.10.. . 62.3
R1Z 0.35 " -0.21 0.14 -0..07 ,~0.10 -0.44" - 39.5°
L . R18 -0.03 -0.44 0.24 0.20 0.001 -0.25 35.5
\N\\\ o R19 0.003 -0.58 . 0.18 0.09 0.38 " =0.05 - 52 .4
AN K R20 0.15 * -0.55 0.21 0.08§ -0:45 -0.34 67.4
N ~ R21 0.22 -0.07 0:34 0.10 0.07 0.60 77.7
h R22°°  0.73 ~0.03 0.20 ~0.08 0.44 -0.06 . 77.7
* R23 0.33 -0.12 0.29 0.54 -0.17 0.47 74.9
i R24 0.08 -0, 22 -0.37 -0.71 -0.28 .0.32 87.7
R25 ~-0.32 0.08 -0.52 0.20 -0.12 ~0.02 43 .6
: R26 -0.76 0.07 0. 14 0.02 - 0.19 -0.16 66 .4
R27 -0.24 0.5%50 0.60 -0.006  -0.10 0.08 68 .4
R28 -0.39 0.36 0.59 -0.02 ., -0.04" 0.07 - 63.7
R29 0.002 0.09 -0.63 0.50 ° o0.11 " 0.02 66.7
R30 0.01 ~0.01 -0.46 0.29 0.19 -0.17 36. 1
R31 -0.34 0.50 0.13 0.14 .0.09 -0.17 43.9
R32 0.10 0.08 0.20 -0.21 0.10 -0.14 13.0
~ R33 -0.76 0.46 0.23 0.12 0.15 ~0.04 88 .1
R34 0.75 -0.38 TQ'O1 ~0.28 0.04 0.10 80.5.
€ igen 5.65 3.54 2.68 1.99 1.70 - '1.37
. Eaid
% of var. 20.9%  13.1% 9.9% 7.4% €.3% 5. 1%
- Cum. % 20.8% 34 .0% 44 .0% , 51.4% 57.7% 62.8Y%
» ‘ Adequacy: the degree to which the variation 'in the 1ndiv1dua1
variables has been subsumed .by the six factors.
% of var.:the sum of the squared factor !oadinbs.
Cum. %.: The proportion of the total variation summarized by
the factors. Lo / -
1,
\ X
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'female 'pa'rtlcipa'tion;ra-tio and the female nnemployrnent rate. Therefore, i't‘can.be’ expected
that the main dimensions in the 1981 analysis will be structured around sec'ondary and tertiary
* employnient. The strong‘ correlation with\?L the female part'icipation ratio ‘and’ the‘.female
unemployment rate indicates that in 1981 the remaining percentages of the variance ‘in the data
is accouh:ed f or by the labor f orce varrables unlrke the 1971 analysrs |

All six factors in 1981 consist of posmve and negatrve loadmgs Therefore there is no

- dimension whrch accounts for ‘only one type of economxc profrle, They are mathematrcal

artrfacts reflecting the brpolar structure of the economic prof iles. In other words, the economic

structure of most of the Canadran cities cannot be expressed in terms of just one economic

Lot

'd\imension, since ‘all drmensrons are combinations of at least two déff erent economic profiles.

4.7 The Frrst and the Second Drmensmns in. 1981

A,

The metropolrtan whrte collar, service- admrmstratlve character of the frrst dimension

s treflectecl m the h]gh posmve loadings for managerral admrmstratrve and related occupatlons

. (R15 62 4%); tertiary employment (R34, 56 2%) clerrcal and related occupatrons (R22,

53.3%) and the. female participation ratio (F9, 47.6%). Thrs dlmensron in terms of 1ts posmve ’

_'l'd‘dings is identical to the first one in 1971 and explains exactly the same perc_entage of the

- .total varlatlon in the data matrrx -20.9%.

N : - ’_
- The negative loadmgs on this dimension add werght to the mterpretatron since ‘the

'highest is associated with processing occupatxons (R26 57. 9%) secondary employment (R33,

57.8%), female unemployment (F10, 39. 7%) and the male to female partrcrpatron rauo (R14,

37:2%). The brpolar nature of the. frrst drmensron (Table 15. ). 1dentrcal to that of 1971, reflects -

- the negative correlation between tertrary and secondary sectors of mdustry Tlus relation means

‘that as the proportion of the’ tertrary employment m’the econorme profrle of a city increases,

‘the proportion of secondary employment decreases. An explanation of thrs employment :

-

structure 1s beyond the obJectrve of this thesis. However, it can be hypothesized that this

phenomena is due to the relative access of the Canadian market o other rnarkets of
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: econhmieally' developed nationst'The séhondary employment, t)articularly manufacturing for
the domesttc market, is largel) mamtamed by pthy. in the form of tariff restrictions whrch
protect the Canadtan market As Simmons (1979, pp.13- 14) points out,

' "The small size of the domesttc market the propinqlity of the Amertcan gtant and an

° unquesttonmg lust for T oretgn caprtal have brought about a srtuatton in :which thrs
domesttc manufacturmg (mdeed many servrce activities too) is largely carried out by

. .branch plants of American firms." .

-

plotted on Frgures 14 1 and 14 2. In Table 16., the cities with the most significant §cores are

- ranked according to the magmtude of the respective factor scores. dtawa-ﬁtxll scores highest.

on_this- scale, as it did, m 1971 Once agam of the 35 cities- ranked all are political and

admmrstratrve centers of the country. Except for four, (compare Table 8. and Table- 16 ) most

. of them have changed their relative. posmon on the f actor score scale The detarled analysrs of

- the two scales wrll be grven in Chapter Frve where the changes in the Canadian urban system
wrll be analysed | » “

The second dtmeh;ion in 1981 explaine 13.1% of the 't;.'ital variance extracted from the
data matrix. The dimertsion can be {nterpreted as indexing those plaees with high participation
ratios both in ‘r"na]e and female employment, assoeiated with the manufacturing type of
economic 'hrof ile.. The highest loadings on 'thi's'/ dimehs*ion (Tabie .15.) are: the male
participation ratio (M4, 46.2%): female participation ratro (F9 28.1%), machinery. eccupations
(RZ?,__ZS.O%); ‘material handﬁng occupations (R31, 24.9%)-and 'secondary employment (R33, - /
21.2%). The ne’gative loarlings fully confirm the interpretation of the dimension. The highe‘st
negatiye“leaditrg; are: the male unemployment rate (MS, 46.2%), teaching occupations in

4 ‘primary and secondary schools (R1'9, 33.6%)', occupations in medicine and heahh (R20,.30.2%)
" ~and the femalejunemt)loyment rate (F10, 28.1%). .

The reverse: correlation between' the secondary and the, tertiary sector industries

resembles strongly. the second dimension from the 1971 :ahalysis. ‘However, the second

Cttres with the high posrttve and negatrve factor scores on the frrst dtmensron were |
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" Table 16.

Score

.12
.38
7
.02
.97
.66
.63
.59
.52
.51
.50
.49
.47
.37
.32
.19
.18
13
.08
.07
.98
.93
.82
.79
.78
.72
.69
.66
.66
.62
.62
.60
.56
.53
.51
.51

Factor Scores on Factor 1. 1981

City

Ottawa-Hull
Calgary
Toronto-
Whitehorse
Regina -
Edmonton
Halifax ‘
Fredericton
Saskatoon
Vancouver
Quebec
Rimouski
Winnipeg
Victoria
Montreal
St.John's
London

Char lottetown
Grande Prairie
North Battleford
Lethbridge
YorKton

Swift Current
Kingston -
Moncton
Prince Albert
Dawson Creek.
Cranbrook
North Bay

"Camrose

Barrie
Kamloops
Kenora

Rouyn

Smiths Falls
Brandon '

Province

-0
.0

o
o

oo o .

(@]

ANIRNIND =& ot dh 2 b ch i h h b o b ed A cdh —h b b ek A

Score

.62
.63
.67
.67
74
.76
.78
.18
.79
.82
.84
.92
.95

City

Grand Falls
Sept-lies’
Trenton

Sault Ste.Marie

Cornwall
Terrace
Thetford Mines
Petawawz '
Kapuskasing
Alma
Collingwood

Drummondville

Granby
Fl1in Flon

Prince Rupéert .

Cowansvi tte
Midland .
Leamington
Sydney °
New Glasgow
Valleyfield
Magog

Lachute
Labrador City
Waltaceburg
Dolbeau
Sorel .
Shawinigan

La Tuque
Hawkesbury
Sydney Mines
Port Alberni,
Powell River -
Asbestos
Lunenburg
Carbonear

ZZOOUmZO0OOO0OO0O0ZOO0O0ZZO000OWTOOO0000OTBOOO
7 X7 ,

92

Province

Nfld.
Q.

(@]

(@ I
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dimension in 1981 is much more strongly correlatéd with the participation’ratio indicating a
structural change in the employment levels within the system of cities towards a more uniform
distribution of the secondary and u:krtiary‘ sectors among all Canadi'an cities (compare‘ p.31).
Tabl; 17. lists ciAtiels ranked according to their factor scores on the second dimervlsip'n»
resulting from-the 1?81 analysis. The respective ;rcal distribution is shown on Figures 16.1 ar}d
16.2. The higheét factor scores are assoclated with the cities of Southerp Ontario (eg Kitchener,
Oshawa), British Columbia (eg. Terrace, Port Alberni) and Alberta (eg. Grande' Prairie,
Edmonton), \Jﬁilq the lowest with the Mafitime Provinces (eg. CampBell. Grand Falls) vand :
Qlﬁebec {eg. Matane, Dolbeau). The gen'eral pattern of areal distribution is similar to that of
_ “1971. As \;;'as the case for 1971, the highest fanked city is located in British Columbia i.c.
Terface. Also over one half of the highest ranked cities on the dimension are located in
industrial heéffland of Southern Ontario analogously to 1971. Such a pattern suggests relativély
"low dynamics of change in the spatial distribution of the second dimer;s.ion iactween 1971' and
1981, "

The interpretation of the first two dimensions is facilitated by the diagram rshbwn bn

Figur.e' ¢16. 'fhe resulting pattern of urban places by provinces is similar to that shown on Figure
7. for 1971. On neither the first nAolr the second dimension is 'therg any clear grouping of the
cities according to the provincial locati_on‘ . The only_distinct pattern occurs in the third qu.adrant
of Figure 16., where cities of Quebec cluster together. This location on ihe diégram means that |
cities in tAhisv province have negative factor scores on both dimensions; iherefdfe, they are
reversely associated ‘Witl:l’ the white-collar, service employment, indexed by. the .second. The
opposite observation can be noted-for cities of Ontario which are located in most éases (except
six) in the remaining three quadrants of tﬁe Figure. The scores on the first and thg se;:ond

dimension show the contrast between the cities in Quebec-at the lower end of the factor scale’

(the third quadrant) and the ;ities of 6ntario (Figure 16.).
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Table 17. Factor Scores on Factor 11. 1981

Score City Provinge - Score Cijty Province
1.77 Terrace B.C.  -0.65 Summerside P.E.L.
1.69 Wallaceburg 0. --0.68 Victoria B.C.
1.61 . Kitchener : - 0. ~-0.6% Moncton N.B.
1.55 ¢lLabrador City Nfld. -0.73 Frederitton .B.
1.54 Collingwood - 0. =0.77 North Battleford /S.
1.54. Grande Prairie A, -0.77 Portage la Praipde M.
1.42 Stratford 0. =0.79 La Tuque Q.
1.40 Calgary A, -0.79 Thetford M1 Q:
1.36  Orangeville 0. -0.82 Lachute Q.
1.21 Toronto 0. -0.87 Bathurst - N.B.
1,29 ‘Brantford - 0. -0.93 Moose Jaw S.
1.26 Oshawa 0. -0.94 Haileybury | . 0.
1.20 - Cobourg , 0. -0.98 Edmundston N.B.
1.15" Port Alberni B.C. =1.01 Sydney Mines N.S.
1. 14, ~Rrince Rupert B.C. - -1.02 Charlottetown P.E.
1.12 Thompson M. -1.04 Corner Brook Nfld
'1.09 ult Ste.Marie 0. -1.08 Kingston 0.
1.08- Edmonton A, -1.11  Joliette Q.

~ 1.08 Hamilton 0. -1.20 .Shawinigan Q.

. '1.04 Leamington 0. -1.26 . St.Georges Q.
1.03 Midland 0. -1.30 St.dohn’s Nfld
1.02 Hawkesbury = 0.-Q. -1.41 Rouyn Q.

. 1.01 Prince George B.C. -1.42 Trois-Rivieres Q.
0.89 Sarnia 0, -1.47 - Quebec = - Q.
0.99 Woodstock 0. -1.55 Alma Q.
0.88 Sept-lles o Q. ~1.62 Sydney - N.S.
0.88 Trenton = - : 0. -1.63 Chicoutimi- ¢
0.88 Flin Flon - M.-S. -Jonquiere Q.

©:0.94 Granby Q. -1.85 Carbonear Nfid.
0.89 Campbell. Riyer B.C. -1.89 Sherbrooke Q.

o 0.84 Whitehorse Y. = -1.88 Grand Falls Nfld.

“ 0.80 Medicine Hat AL -2.05 Rimouski Q.

« 0.76- Fergus L 0. -2.09 Dolbeau Q.
0.71 Lunenburg ., N.S. -2.24 Matane Q.
0.63 Powell River - B.C: -2.34 Riviere-du-loup Q.

' , : -2.77 Campbelfton N.

. o



- Figure 16. Two Factor Space: Factor I and II :,1981
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{

4.8 The Third and the Fourth Dlménsions in 1981

The third dimension indexing manufacturing cities accounts for 9.9% of the variance in .

.the 1981 data rn‘atrix.\ The highest loadings are associated with machinery occupations (.R27,v

36.0%) and product fabrication occupations (R28, 34.8%), indexing urban centers with ‘high .

| manufacturing employment, eg. St.Catharines-Niagara, Brantford, Toronto and Woodstock .

The anegative loadings on constructipn occupations (R29, '39.9%) and print,’ary employment

(.R25. 27.0%), indicate the negative correlation of employment in these sectors with
anufacturmg employment.

The interpretation of the dimension 1s confirmed by the plottmg of the factor scores on
‘Figures 171 and 17.2. All but three cities scormg high on thls drmensron are located in
Southern- Quebec and Ontario, 1nd1cat1ng concentration of manufacturrng act1v1ty in the
heartland of Canada The only three cities with high’ posmve scores on thrs dlmensron located

. outside Quebec and Ontario are: Vancouver -Winnipeg and ~New Glasgow (Table 18 ) ‘Two of .
them, i.e. Vancouver and Winnipeg, are highly diversified metropohtan centers wrth s,:"‘nrf 1cant.“
shares of manufactur,mg employment New Glasgow has developed steel mrlls based‘ on. 1ts-‘
ample coal supply (Simmons & Simmons, 1974) Employment in these factones dtstmgutshes
the crty’f rom the rest of the cities in the Maritime Provinces. | .

The third dﬁensidn in 1981, indexing manufacturing acti‘vities in the Canadian'urban
syste\m. is our'te different from"the third dimension.in 1971. In ,1971 the third dimension ixfdexed
service centers of Ontario, Quebec, British Colurnbia and the Maritime Provinces. These results
indicate a shift in the econc)mic structure of the Canadian urban 'st'stem Which will be analyzed

" in more detail in the next chapter | !

~ The populatron change assocrated with sales and constructron emoloyment are mdexed

| by the fourth dlmensron in 1981 (vanables CH2, 34. 8% R23, 29.2%, R29, 25. 0%) The hrghest
scoring cities on thrs dimension a_re located in the P{ralne Provm_ces and Quebec _(-Frgures

,18.1,18.'2 and Table 19.). The dimension indexes those urban _centers with the most significant

population changes in 1971-’198} period. Thé highest scoring cities are those whose economy is
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— o
-

—

.78 Cobourg -2.81 -Petawawa

.74 Lindsay

4 .
Taqﬁg 18. Factor Scores on Factor I1I11. 1981 -
y oo
Score City . Province Score . City . Province
2.87 St.Catharines- -0.58 Edmonton - AL
~Niagara 0. -0.64  Vernon - B.C.
1.85 Montreal Q. -0.67" Sudbury - 0.
1.85 Wallaceburg 0. -0.70 Carbonear .- Nfid.
1.82 Brantford 0. -0.71 Penticton /] B.C.
1.81 Stratford 0. -0.71 Calgary _ A.
1.72  Toronto . - 0. ~-0.73 Prince Rupert B.C.
1.67 Woodstock 0. -0.81 Prince Albert S.
1.64- Winnipeg M. -0.82 Terrace B.C.
1.50 Hawkesbury 0.-Q. . -0.84 Dawson City Y.
1.47 Windsor 0. -0.91 Kentville N.S:
1.47 Kitchener 0. . -0.94 Prince George B.C.
‘1.46 Midland - 0. . =0.97 Summerside P.E.
1.44 St.Hyacinthe Q. ~-=1.01 Kenora . 0.
1.41 Victoriaville Q. +=1.01 Nanaimo B.C.
1.32 Sherbrooke Q. -1.04 Vval d'Or Q.
1.28 Guelph , 0. -1.07 Flin Flon M-S,
1.23 Drummondville Q. -1.11 Llabrador City Nfid.
1.20 Joliette Q. -1.11 Kamloops : B.C.
1.17 Trois-Rivieres | Q. -1.13 Port Alberni B.C.
1.11 Oshawa o 0. =1.14 Powell River B.C.
1.10 Fergus 0. “1.16 Whitehorse CY.

- 1.03 Hamilton 0. -1.20 Lunenburg N.S.
1.01 Collingwood 0. ~1.20  -Moose Jaw S.
0.88 Sorel Q. -1.24 Cranbrook - B.C.
0.96 Magog Q. =1.25. . Thompson N
0.92 Granby Q. -1.27 Grande Prairie A.
0.82. Cowansville Q. =1.36 Trail ~ B.C.

- 0.89 St.Jerome . Q. -1.37 - Chilliwack B.C.
0.87 Orillia- 0. -1.52 Medicine Hat A.
0.84 Peterborough 0. -1.79 Courtenay -B.C.
0.84 London . 0. -2..00  Abbotsford B.C.
0.81 "Smiths Falls 0. ~2.07 Campbellton N.B.
0.80 Valleyfield Q. -2.14 Oromocto N:B.

; ¢
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based on primary industries sensitive to periodic fluctuations in demand for raw materials, i.e.

:Abbotsford and Carbonear. These citigs are usually characterized .b significant changes of in-
~and out-"‘migration levels which explains the structure of the loadings on the fourth dimension
(Blackbourn & Putnam, 1984, p:179).
| The highest negative loadings on the fourth dimension are ssociated/ Vl./ith‘ service
occupations (R24, 50.4%'). This means that cities characterized by hxgh population change
ratios and hig'h levels of sales and construction employment have relativel "\low levels of _seruice ,
occupations. However, such an interpretation is only partially confirmej by th;factor scores

on the fourth /dlmensmn since among the hxghest scoring urban places are Edmonton and -

Calgary, whose economies tend to be much more du/ers1f ied (see pp. 41 42).

On neither the third nor the fourth dimension is there any clear grouping of cities'in '
‘terms of their spatial dlstnbutlon by provihces (Figure 19.). However the second quadrant of )
" 'the dragram mdrcates cities with the most significant share of the manufacturing emﬁloy ment\"‘
All of these cities are located in Ontarto and Quebec. The cities W1th the opposue factor scores.
are grouped ‘m the fourth quadrant of the diagram. Almost all of these are located in the

E

Western and Maritime Provinces These two extremes indicate that the third and the fourth
l.

‘dimensions in 1981 have determmed the division of the Canadran urban system ‘between the

industrial heartlan(Land the f rontrer The second quadrant of the dtagram groups cities with the

'manufacturmg type of employment while the fouth quadrant groups cities wrth service type

‘ of economic profile, located in the perlpheral regions of Canada

d 9 The Frfth and the Sixth Dlmenswns in 1981 -
| The fifth and the srxth drmensrons in 1981 account together for 9.4% ol‘ ‘the total
variance in the 1981 data matrix (i.e. the fifth 6.3% anil the sixth - 5,1%). Consequert‘-tly, ‘the
aggregate explanation of these dimensions accounts for less of the total variance than the th-ird.j

dimension in 1981 alone. All of the variablés emerging on both dimension are components of

the previous four. Therefore, the fifth and sixth dimensions in 1981 are combinations of the - -
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Table

19.

Score

2.
.90 .
.69
.64

.43

.43
.41
. 38
.26
.15
.02
.99
.96
.88
.86
.85
.82
.82
.80
.77
.77
.78
.75
13
12
. 11
.67
.66
.62
.54
.51
.50
.50.
.48
.47

1
1
1

—_

00000 OO000OAOCEOOOO0OCOOO = = s

49

Factor Scores on Factor 1V, 1981

City

Abbotsford
Carbonear
Medicine Hat
Chicoutimi-
-Jonquiere
St.Catharines-
-Niagara
Camrose-
Tillsonburg
Campbell River
Nanaimo
Lunenburg
Dawson Creek
Penticton
Riviere-du-Loup
Lethbridge
Prince Rupert
Sydney Mines
Prince George
Barrie
Victoriaville
Calgary

St .Georges
Cranbrook

‘Chilliwack

Kentville
Terrace
Dolbeau
Brandon
Kamloops-
Granby )
Saskatoon

Edmonton

Yorkton

Orangeville

Truro
Leamington
’ 1

Province

B.C.
Nfid.
A,

OOKnOO

OwLmoO

OUVOO

[ 8 2 1 & 4 = QS UpN G G G G gy

Score .

- -0.
.40
.42
.42
.43
.45
.46
.47
.50
.51
.53
.56
.57
.58
.65
.66
.67
.67
.72
.71
.79
.86
.89
.89
.03
.12
17
.28

-1

40

Cornwall

105

City

Port Alberni B.C.
Brockville D.
Sault Ste.Marie. O
Rouyn Q.
Stratford 0.
0.
M
0

Province

Drillia
Flin Flon
Gue Iph
Windsor
Lindsay
Quebec Q.
Woods tock W 8
Victoria .
Selkirk . s
Portage la Prairig:M..
Moose Jaw's

La Tuque SR
Labradof *-. 1

Toronto “
St.Jean Q
Montreal Q
Halifax N
Sept-1les Q
Kingston 0
Cowansville Q
KapusKkas ing 0.
Ottawa-Hull 0.
Q
P
0
M
M
0
N

o3
vk

[
o

Baie-Comeau
Summerside
Trenton
Thompson
Winnipeg
Petawawa
Oromocto

m
—

[0 ]



Figure 19. Two Factor Space: Factor II1 and IV 1981
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City symbols

* Maritime Provincies
O Quebec

® Ontario

A Prairie Provincies
Q Bfl“lh Culumb..

« Yukon
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first four. It can be expected that rﬁcaningf h interpretation of these two dimens.ions will be
difficult, |
The fifth dimension loads highly only op one variable, that is, occupéli‘ons in the
natural sciences (R16, 30.2%). The remaining significant loadings are associated with clerical
and related occupations (R22, 19.4%), female unemployment (F10, 15.2%). teaching in
primary and secondary schools (R19, 15.1%) and the male unemployment tate (M5, 12.2%).
| The only high negative loading (Table 10.) is éssociated with occupations in medicine and
‘health (R20, 20.2%). “' |
The dimensidn 'appears to index service functio;'ls of 1ar§e metropolitan and medium
sized urbén centers of Canada. TM association of the dimenson with occupations in natural

sciences, clerical and teaching occupations suggests the service centers with the high

white-collar employment, particularly in the larger cities in Canadé. It.can be concluded,"r ‘

therefore, that the” fifth dimension is an aggregate of the first dimension with high
unemployment level indicated by the presence of the high loadingé on variable F10 (0.39) and

MS (0.35).

Figures 20.1 and 20.2 show the spatial distribution of the cities associated with the fifth

dimension. Most of them are located in Quebec énd the Maritime Provinces. Some of the
Western citiés, particularly the large ones in British Columbia and #lberta, h;ve high scores on
this dimension. However, the rést of the cities, in particular in Saskatchewan and Ontario, séore
negabtively on it. Table 20. lists the cities ranked according to their fespective factor scores on
the fifth dimension. Characteristically, large service cities with divgrsif ied functional structurés
~ rank high on this scale i.e. Monteral, Toronto, Calgary and Qucbec-Cify, while small service
toWns like Cam{ose, Moose Jaw or Tillsoﬁburg rank on the bottom of the s@le.. showing a
.y

much lower degree of the economic diversification.

Another aspect of the service economic structure is reflected in the sixth dimension.

The highest score is associated with the artistic-craft occupations (R21, 36.0%), sales

occupations (R23, 22.1%) and service bccupations (R24,v10.2%). Clearly, the. dimension

"
£
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Tablé 20. Factor Scores on Factor V. 1981

Score City S . Province Score City Province
2.37 Carbonear , ‘Nfld. -0.64 Petawawa 0.
2.33 Montreal = . Q. 1 -0.66 Lethbridge

~2.18 Toronto om0, -0.68 Magog ot
2.15 Labrador City Nfld. -0.70 Mgdicine Ha
2.11  Chig imi- : R -0.75 St.Hyacinth -

- -Jongiiere -0:75" Courtenay C.

-0.77 Brantford.
.C. . -0.77 Kelowna
.~Q. -0.77  Trenton
-0.78 Summerside
-0.81 -~-Lindsay
-0.84 Woodstock
-0.90 Stratford’

: -0.91 Fergus
fid. -1.07 Collingwood
1.11 Joliette . .
1.21 Swift Current
1.21 Simcoe s
1.27 Leamington
1.28 Midland
1.30 Penticton
1.34 Oromocto
1.35 Tillsonburg
1
1
1
1
1
1

1+95 Baije-Comeau
1.85 Terrace
1.70 Ottawa-Hull
1.50 Calgary
1.40 ATma s
1.35 Shawinigan .
1.32 Rimouski -
1.25 " Matane
1.19 Corner Brook
1.17  Quebec
1.12 - Sarnia
1.11  Whitehorse
1.07- Grand Falls -
1.05 Fredericton
0.99 Dolbeau-’ -
0.97 Edmonton :
0.85 Rouyn

- 0.B4 Trois-Rivieres
'8.82 Winnipeg
0
0
0
0
0
0
0
0
0
0

[

.40 Chilliwack

.40 Smiths Falils
45 Orillia

1.53 Campbell River
.83 Yorkton

.70° Moose Jaw
-2.01 Brandon

-2.09. Camrose

fid. -2.15 Abbotsford
.C.. -2.19 SelKkirk ‘
-2.45 Portage la Prairie M.
B -2.46 North Battleford S.

.79 . Vernon

.78 - Prince George ™ =
.76 Sorel T
.65 * Vancouver,

.63 Grande Prairie
.60 - Asbestos

.60 St.Jdohn's. - -
.56 Prince. Rupert

.54 - Granby ‘

.53 Moncton

.52 Thompson

.C.
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Table 21. Factor Scores on Factor VI.- 1981

Score City , Province Score City Province
7.02 St.Catharines- -0.41 Chatham
-Niagara . -0.43 Sydney Mines S.’
.16 Petawawa -0.45 Saint John B.
.51 Oromocto’ - .B. -0.47 -Asbestos
.47 Cour tenay -0.47 Owen Sound .
.47 . St,Georges + -0.53 Charlottetown E.
.30 Kelowna .C. -0.53 Midland
.11 Campbellton .B. -§57 ‘Powell River C.
.08 Alma -0.60 -Trail C.
1d.

-0.67 St.John's
-0.73 Joliette
-0.75 Brockville
-0.76 Thunder Bay
-0.76 Pembroke

.03 Mont~a

.01 Medic™= Hat
.98  Toronto

.78 Trenton .

.78 Barrie

OCPOOOO00OZIWWOVOOZZO
a

.78 New Glasgow S. -0.83 Kingston
.76 Chilliwack. . C. -0.88 Orillia
.71 Penticton ’ C. -0.90 Sherbrooke .
.70 Truro S.. -0.93 Terrace , .C.
.69 Abbotsford C. -0.94 Kapuskasing .
.67 Stratford . . =0.85 Portage la Prairie M,
.66 Chicoutimi- -1.00 St.Hyacinthe

- -dJohquiere -1.04 - Cornwall

St.Jean =1.12 -Grand Falls fid

.66 Corner Brook
.65 Lunenburg -
.64 Swift Current
.63 - Sorel -

.16 Cobourg
.16 Winnipeg
.24 VWoodstock
.24 Whitehorse

-+
U —
Q.
%

-
LI R B A |
PP S G Y

COOWTOXTM<OTOZOO
O }

CO0000O00DOVOOOOO OO 4t mt st s a W
o))
Te )]

.61 Nanaimo . .24 Campbell River .
.56 Victoriaville .43 Flin Flon -S.
.55 Peterborough .54 Kenora

.55 Drummondville -1.65 Thompson _
.53 Haileybury -1.73 Prince Rupert C.
.52 Dolbeau -2.26 SelKkirk

.51 Kentville. S. -2.39 Smiths Falls

.51 St.Jerome -2.49 : Baie-Comeau:

.49 Summerside E.l ”

.48 Vancouver C. “
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reflects the service functions of small urban places. There are no signifi icant negatxve loadmgs
on this dimension, Slmpllf ving the interpretation. As it can be noted from Table 21., the l#g
metropolitan cities of Canada load highly on- this dimensiorf as well. The strong association of
Montreal, Toronto and Vanc‘ou’ver with the fifth and sixth dimension simultaneously ref lects
the complexity of the economic‘structures of these cities. In other words, the mutifunctional
economic structnre of these cities causes.a correlation of their economic characteristics with
both dimensions. This association emerges even more clearly on the diaéram in Figure 22,
where citi‘es are plotted into two_dimensional space formed by‘t/he fifth and sixth dimension.
The urbap centers with'a level ofl service entployrnent above the average and high -
employment rate appear in the first quadrant of the diagram. On the opposite side (negative),
there are small service centers with relatively 51mple employment structures located mamlt in
Ontarro and the Prame Provinces. ‘ |
The spatial distribution of cities correlated with the sixth dimension is shown in Figures
21.1 and 21.2. The cities with the highest and the lowest factor scores are listed’in‘. Table 21.
- Both of them confirm that the dimension. indexes the service character of small Canadian cities.
. % :
10 Economrc Drmensrons of the Canadran Urban System m 1981
The 1981 data matrix contammg 27 vanables and 140 cities has been reduced by means

5;\1
of the principal-component analysrs to six factors. T hey‘ account together for 62.8% of the total

\mnce in the orrgmal data matrix. The. subsequent 1nterpretatron of the factors allowed six

drmensmns to be defined. The major econormc drmensrons of the Canadian urban system in

1981 were 1dent1f1ed as: | ) g

1. Metropolltan white- collar service- admlmstranve character of the maJor urban centers of
‘ Canada | '

2 High labor force partrcrpatton ratro in manufacturmg

3. Manufacturmg centers of the mdustrral heartland of Canada.

4, ‘Hl'gh rate of -‘theg population change associated wkith high employment in sales and-
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construction sectors.
%

5. ‘Service character of large and medium size cities.
6. Servxce character of small cities.
"The last two dxmensxons were mterpreted ;)n the basxs of quite low factor loadmgs
" Theref ore, their interpretation has to be considered as inadequate, Similarly to the 1971 results,
these two dimensions #will not be conéidgxed in any furthér analysis. The re{naining four
. dimensions in'1981‘ actount for 51. 8%. of the tétai variance ‘thﬂant is, slightly more than in 1971
(50.8%). A comparatlve analysxs of the aggregate results for 1971 and 1981 dlmenswns will be

“‘]
prowded in the\nex)t chapter



V. ANALYSIS OF THE RESULTS °

5.1 Changes in the Economic Dimensions of the Canadian Urban System =
« : R

In this chapter the focus shifts from the urban places themselvesto the system of the
Canadian cities as a whole. The seemingly complex interrelationships "'associated with this

system have been summarized 'f or 1971 and 1981 in terms of six factors for each of the data
&l

i

‘matrices. For 'al least four of these factors in the tw6 analysés empirical‘ intefpretation§ were
possibie. As a result the major economic .dimens-ions': of the Canadian urban system in 1971
weré identified as:
1. White-collar, se}vi;e~administrativc cﬁiafactér of metropolitan centers of Canada.
2. H’igh female employment in manufacturing and low unemployment in seco'nda'rybsector
associated with a high rate of population ﬁhange'.
3 Frontier-sérvice éenters.
4, Specialize;l manufacturing centers.
The economic dimensions in 1981 were identified as:
1. Metropolitan, white-collar, service-administrative character of the major urban centers of
Canada. o | . B
2. High labor force participation ;até in manufacturing.
3. Manufacturing centers of the industrial heartland of Canada.
4. High rate of the population change associated with high employment‘ in sales and
CQns{ructfon Sectors.
Both analyses were based on exactly the same variables. Therefore, the results are
directly comparable (see p.40). In 1971, the first f;)ur dimensions account for 50.8% of the
" total variance in the data matrix, while in 1981 it was 514% An cxamihation of the dimensions’

in 1971 and 1981 and, loadings associated with them, allows the conclusion to be drawn that the

economic dimensions of the Canadian urban system were partially stable.

117
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The first dimension in 1971, identified as‘ the white-collar, service-administrative -
character of metropolitan centers in Canada, is exactly the same in 1981. A closer examiﬁation
of the factor loadings (Figure 23.) reveals that the four highest (i.e. R22, R34, R15, F9) and’
the three lowest (i.e. R26, R33, F10) factbr/ioadings are the same on both dimensions. The
only noticeable differeﬁce is in the order of the variables. However, this does not affect the
interpretation signif icantly.‘ Moreover, both dimensions account for exactly the same percentage
of thé total variation in the data matrices, i.e. 20.9%. All of this illustrates a remafkable degree
of stability in the system over the ten year period in the white-éollar, servi;e-administrative
dimension. ' |

The re‘maning three dimensions account together for 29.9% of the variance in the 1971
data matrix and 30!4% in the 1981 data matrix. An examination of the factor loadings on these
dimensions (Figure 23.) provides evidence for the conclusion that the rest of the economic
dimensions were not stable over time.

" The changes in the economic dimensions of the Canadian urban system can be
summarized as follows:
The major economie dimension, that is, metropolitéri, white-collar, service-administrative
character of the urban centers in ‘Canada, has been retained throughout the ten year period.
. The, correspondar_lce is very s;ro_ngAa‘nd accounts for 20.9%_ of thp total variance in the data
matrig, out of over 50% of tthe yariance explained. This dimension shows the increasing rolé of
the tertiary embloyment as tﬁe ‘st'rongest component of‘ the economie structure of the Canadian
cities. The tigdency existed already in 1971 and was stressed even more strongly in the 1981
. z-mar}_"sis (Fn%ure 23.). The shift of the employment m Canadian cities towards tertiary-service
emplbymen:t, occurred mostly at the expehsé df the secondary employment, particularly in
‘manufacturing (Blackboufﬁ & Putnam, 1984, pp.19-20).
o The system, as represcﬁn'tedA by the remaining three dimensidns. ‘has changed over time
‘(.Figure 23.). The most signifiéaht cﬂanée can be noted in the second dimension inA 1971, that
is, high female employfnent in rhanuféctﬁfiﬁg ~énd” low unemploy'rnern.t in the secofldary sector

bl
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Figure 23. Changes in the Factor Loadings on the Economic Dimensions of
the Canadian Urban System 1971-1981

1971 - 1981

I

1

#
11 11
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'adssociated with a t;igh rate of population change. In terms of the variables, the most similar
dimension in 1981 to it is the fourth one, interpreted as - a high rate of population change
associated with high empldymem in sales aﬁd construction sectors. The two dim;nsipns are
vp_artia"lly alike.. However, the female employment factor declined in 1981, suggestihg a more
| even distribution of the employment along male and female components. Moreover, the relative
. i : ' ~1
importance of the population change associated with high manufacturing employment has -
declined in 1981. A similar tendency can be noted when the third dimension in 1971 isv
considered. Thi'é dimenéion - frontier service écnpe;s - is partially similar in its factor loadings . -
to the second dimension in 19_81 ﬁigh‘labor force participation .ratio in manufacturing.
However, t_he‘empirical interpretation of the second ‘diwrﬁensihbn in 1981 is quite different from
that of 19';1. Therefore, it can be concluded that'the relative importance of the frontier-service
type of city has declined in Canada over the period 1671 :981. The opposite trend emerges
when the fourth dimension - specialized manuf dcturing centers - is examined. This dimension
resembles, both in terms of its factor loadings and the empiric;l imerpretation,~ the third
dimension in 1981, namely - manufacturing centers of the industtial heartland of’ Canada:
. Hence, the significance of mahufacturing, pg{ticularly in the core ‘region of Canada, has
increased over the period under study. o
. To summarize, the significance of the tertiary and white-collaf empléymem hés
increased in the economic structure of the Canadian urban sys;em;'This chaqg’g has occurred at
the expense of seconda‘fy employment. At the same time, the relative importance of the
population change and female employment, as indexéd by the second dimension in 1971,{ L
decreased showing‘ a decline in the significance of demographic factors in t{lg ,ecdﬁofr‘l'ic
structure of the Canadian urban syste_m: |
Two otheraspects of gt}e economic structure of the Cana‘di:iﬁ urban system emerged .in
the analysis. Firstly, as was outlined in the first cha:pter of the thesis, if the process of urban

concentration occurs in the system, variables indexing tertiary and service employment will

emerge more clearly in the 1981 analysis. Since the first dimension, both in 1971 and in 1981
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\

-indexes white-collar tertiary employment, and the factor loadings on the first dimension in 1981

are indeed stronger than in 1971, it can be voncluded that the first diménsion indexes a very

R N4 ) RN o
strong trend in é@ﬁystem towards progressive urban concentration. Secondly, the increase in

the relative signf idance of the service employment in the economic dimensions of the system
xmphes an economic evoluuon of the cities in Canada
In ihc followmg secuon changes in the spatial dnstnbuuon of the urban- centers

associated with the economic dlanSlOI'lS will be discussed.

5.2 Spatial Changes in the Economic Structure of the Canadian Urban System

The changes in the structure of the economic dimensions-on an aggregﬁte scale for the
Canadian urban system ‘were examined. Now the focus of the discussién will sh’if tto ghanges in
the spatial structure of the cities associated with these dimensions. N

N~

In order to examine these changes, firstly, the most significant factor scores (i.e. factor '

~ §COTeS +ﬁ1.0) of cities having in 1971 and 1981 populations over 10,000 were used to determine

' . fifteen types of cities; Type A for 1971 and Type B for 1981 (Tﬁble 22.). In other words, cities

which scored significantly on at least one dimension were then grouped into fifteen major
economic types in 1971 and again in 1981 Secondly, the groups of cities were mapped according
to their respective economic types. The results are shown in Fxgures 20. 10 27 .

The fi xrst five types were mapped together as a smgle category since all of them mdex _

the most economically diversified cities, which had factor scores - +1.0, on at least three

-—-dimensions. An examination of the groups of cities, both in 1971 (Table 23.) and 1n 1981

(Table 24.) ;"ié‘\?e‘alsr that there were very essential changes over the ten year period. Three cities
- Ottawa-Hull, Arnprior and Montreal - with the most diversif ied ecoﬁomic profiles in 1971 do

not appear in 1981. Instead there were four other cities xL 1981 - Va‘hcouw:‘r

¢

St.Catharines-Niagara, Tlllsonburg and Edmonton. This shift suggests‘a relauve decline of the

importance of manufacturmg employment in Ottawa-Hull and Montreal in 1981. Mor"eOver,

Toronto, which scored high on all four dimensions in 1971, indicating its dominant role in the

. € o o, - N w .
Cnn e . EIEEL . &
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Canadian urban system, has fallen into one group together with Vancouver and Winnipeg in
1981. Interestingly, Calgary in both analyses clusters together with Whitehorse. This contiguity

'has been confirmed in the 1981.ana1ysis where the group Calgary, Whitehorse has been enlarged
by the inclusion of Edmonton (Table 24 ). In both analyses 'all of these cities score hrghly on’
aIl Qf t/he drmensrons except the fourth in 1971 and the third in 1981. All of the cities
represented by the types I, II, III and V have very hrgh scores on the first dimension indicating
a bias toWards tertiary employment. The citiues indexed by 'Iype IVA and IVB should he
considered separately f rom*the Test, since they do not score highly on the first dimension. The
economrc drversrfrcatron of Arnprror Ty.pe IVA (Table 18 ) - is due to its. very high
employment in the secondary sector, mostly machinery occupauons However, this city is not
included in the 1981 analysis, due to a decline i in 1ts populatron to below 10,000.

. Two cities represented by Type IVB in 1981 St Cathartnes -Niagara and Tillsonburg -

have ver) hrgh levels of manufacturmg employment Consequently, they form a separate

group. In particular St.Cathannes-Nragara has a very significant service sector due to a high }

"?g_mployment in the recreation industry. Both of these cities are located in Southern Ontario, in

'ruelative proximrty to Toronto (Figure 25.2). The rest of the citres in the first five groups in
1981 are located in the Prairie or I)Vestern Provinces (Fi‘gure 25.1). This distri-bution is quit‘e..,
" different from that of 1971, where f our out of seven crtres were located in Southern Quebec and .
Ontarro (Frgures 24 1and24.2)." o

The second broad group of cmes defrned as drversrfred cities, is charactemed by high

-

scores on at least two dimensions, i.e. high scores on either the second or the third or, fourth

dimension (Table 22.). The cities with high scores on these dimensions were classified as Type "

. VI', ViI and VIII ’(A and B). All of them, have a significantly high employ'rnent- in the

- white-collar tertrary sector, which differentiates them from the next broad group of cities,
oy

mdexed as Type IX, X and XI (Table 22. ) These have high scores on erther the second, third -

’

 or fourth dimension but not on the first one. The spatral distribution of Type VI to VIII c1t_1%esﬁ '

in 1971 differs significantly from the distribution in 1981. The first group - Type VIA - in
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Table 23. Economic Types of the Canadian Cities in 1971,
Type 1A, I1A, I1IA, IVA, VA, )

o

Type .Dimensioqs- City o ' 'Provincé
1A 1,II,1I1,IV, Toronto 0
1A IL,1I1,111, Calgary A
- .- Whitehorse Y
CIIIA - 1,311,1V, Ottawa-Hull " 0.-Q.
CCIvA ILIIL IV, Armprior o,
‘ VA | 1,11,1v, Montreé] : .( ‘ o
- Winnipeg . .- L
_ , \ }ﬁ@* : .
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Table.24.

Type

18
118
1118
1IVB

VB

130

Economjb'Types of the Canadian Cities in 1981.

Type IB, I1B,

Dimensions

C1L11,111,1V,

1,11,111,

I,IIL,1v,
I1,I111,1V,

I,11,1v,

1118, 1VB, VB.

—————

City

Does notwoccur
Toronto
Vancouver
Winnipeg

Does not occur

St.Catharines- N1agara
- Tillsonburg

Calgary
Edmonton
Whitehorse

Province

<rr OO0
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-

1971, occurs, only in the Western and Maritime Pro”v‘inces, except for two urban places located
in Ontario, Barrie and London. The second most distinct group is formed by cities indexed as
Type VIIIA are located in Southern Ontario and Quebec. Only one city from outside this area is
present in this group - North Battleford. Of the cities with high factor scores. on the first
dimension, those located in British Columbra and the Prame Provmces (eg Kamloops
Lethbrldge Saskatoon) had high female employment levels m manuf acturmg as well as a htgh
rate. of population change. The rest were located in Southern Ontario and Quebec and were
characterizecl-l; high levels of manufacturing employment.

| The division of the economic profiles between cities located in the heartland and the‘.
rest of the country is present both in 1971 and 1981. The only signif icant exception were cities:
of the Maritime Provinces which did not emerge in this category (Type VIB to VIIIB) in 1981. |
.Moreo'v'er, two rnajor Western cities Vancouver and Edmonton, which héd high factor scores
on two oimensions in l971 movéd to a new group in 1981 Type 11B and VB. At the same time
| Montreal, which had three significant factor scores in 1971, dechned in economic diversif 1cat10n~,;
in 1981 and emerged as Type VIIB together wrth Ottawa Hull and Quebec (Table 26 ). This
dtstrxbutlon suggests a shift in- the economrc structure of Canadian cities towards an increasing
, economlc drversmcauon (expressed as the number of the high factor scores on the economlc
dimensions) of cities located m Brmsh Columbia and the Prairie Provmces At the same time
- some of the diversified multifu‘nctional urban cen s of the heartland of Canada such as’
Montreal or Quebec declined economically. Crtres ol" the Marmme Provmces do not appear 1n )
any of the eight groups revrewed so far. This suggests a relattvely low level of economic
diversif’ icawe employment profiles of these cities (Blackbourn & Putnam 1984, p. 118)

/l'he next broad group of cities Wthh has been descnbed already (p. 122) mcludes Type

IX X/ and XI (Table 2\2) The cities in thrs group are characterized by very significant factor
scorés on either the second third or fourth dimension but not on the first one. All of them can
be, descnbed as economically diversified urban places with either high employment in the

secondary sector or in manufacturing. It"&gbe expected that a significant number.of them will
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Table 25. Economic Types of the Canadian Cities in 1971.
Type VIA, VIIA, VIIIA.

_Type
VIA

VIIA
VIIIA

Dimensions

I,I11,

I,I11,
I,1v,

City

-Barrie -

Bathurst .
Edmonton
Grande Prairie

London
- Moncton

Saint John
Vancouver

. Vernon

North Battleford

Brockville
Gue I1ph

Owen Sound
Peterborough
Sherbrooke

Province

O0000 U TLZZOoOrrZOo
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Table 26. Economic Types of the Canadian Cities in 1981.
Type VIB, VIIB, VIIIB.

Type
VIB

VIIB

VIIIB

Dimensions
1,11,
I,III,

1,1V,

City

Grande Prairie‘

London
Montreal

Cranbrook ,
Dawson Creek
Kamloops
Lethbridge
Saskatoon
Yorkton

Province

A.

VPO X>T0O0 OO0000

OO0
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cluster in th‘euindustrial heartland of Canada. The spatial distribution shown on Figures 28.1,
28. 2wand 29 1, 29.2 confirms this assumptron There is a very clear cluster of cities in Southern ‘
Oﬂtarto in 1971 (Flgure 28.2). Aqvery srmllar cluster is present in 1981 (thure 29 2) in
k Southern Ontarlo and Quebec (Type IXB). Characte_rrstlcally, all of the urban places indexed as
manufacturing cities were located near Toronto. This spatial distribution can be accounted for -
*by the process of centralization of the economic activities within or very near major:
metropolitan centers of Canada. The hypothesivs formulated by King (1966) and outlined m the
first chapter of the thesrs states that if the Canadlan urban system is evolving towards
progressrve metropohtamzatlon a sharp dlfferentlatron of the economtc dtmensrons between

. t
" urban centers located thhtn or near the metropohtan areas and the rest of Canada shouid

emerge more clearly over time, In particular, dimensions mdexmg manufacturmg and service
activities will appear more strongly in 1981 than in 1971 Companng Figure 28. with 29- it can
be seen that there is a higher concentratron of manufacturtng centers around Toronto in 198r
(Type IXB) thang in 1971 (Type XA). Moreover, none of the crttes outside the : industrial
heartland of Canada %as the same com‘bination of economic dimensions both in 19_71» and 1981.
The rest.. of the cities identified as Type IXA, XIA and XB, XIIB are Jocated 4in'the Western
Provinces. | “ ’ .
There is also a change in distribution of the urban centers, located outslde Southern‘

Ontario and Quebec: In 1971’!nost of the cities of Type IXA were located in British Columbia.

However, they do not form any distinct cluster around any major metropolitan area (Figure

-
a‘“« 3

W24 1). Therefore the metropolrtamzauon hypothesrs is only partially confirmed. In 1981 such a
cluster emerged in the Edmonton- -Calgary corridor, mdtcatmg the possible development of a
new region of economic concentratlon “at least at that pomt in time (Walker, 1\980 'p 198).

In short, there are two 1mportant aspects of cha“nge in the spattal distribution of the
Canadran urban system which can be expressed up to this point. Ftrstly, there i is a change in the
employment structure of the Canadlan cities due to the progressive concentration of e

P

secondary And ma%uﬁacturmg sectors in the industrial ‘heartland ol’ Canada, pa.%larly in
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Table 27. Economic Types of the Canadian Cities in 1971
. Type IXA XA, XIA.

Type
IXA

XA

XIA

i
' i

D1mens1on5» ,&g
11,111,

I1,1v,

S IIT, 1V,

&
{ ’; Yy o,
oy :" v.;

a”ﬂl

Cranbrook -
Labrador City
Terrace

W1111ams Lake

Brantford
Cowansville v

', Hami 1ton

-KapusKasing
Kitchener

- Oshawa .

Stratford
Wallaceburg
Windsor

Woodstock

Hawkesbury
Flin-Flon .
Lachute
Magog

- St.Georges

Trail

Province

1
0O

]
w

(@]
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Table 28. Economic Types of the Canadian Cities in 1981.
: - Type IXB, XB, XIB.

Type ‘. Dimensions. City |  Province

IXe8 = II,I1I, o Brantford
_ - . Cobourg
. Col1lingwood
Fergus
Granby-
Guelph
Hami 1ton
-Hawkesbury
Kitchener
Midland
Oshawa
Simcoe
Sorel .
Stratford
Wallaceburg
Woods tock

XB - II,Iv, Campbellton-
. Fort McMurray
+ Fort St.Jdohn
Leduc
Lunenburg
" Medicine Hat
Orangeville
Prince George
Prince Rupert
Red Deer .
Spruce Grove
Terrace

XIB I111,1v, St.Georges
Victoriavi®le

'
0

00 OrrTOOrZroOb= oongooooooooooo
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Southern Ontario. Secon.dly. the concentration of economic activities within fhe urban system
has shifted from the cities of Quebec and the S«Buth-Egst cdmer of Ontario, namely
Ottawa-Hull, Montreal and Quebec, to the Toronto metropolitan area and Western Canada,
particularly Edmonton and Calgary in Alberta. This trend should emerge even more clea-ﬂy in
the spatial distribution of ;ities hav.ing high factor scores on only one dimensioh.

‘This category of cities is shown on Figures 30. and 31. There are four Types of cities
(i.e. Type XII, XIII, XIV, XV) with high scores on one dimension only (Table 22.). Each of -
these types labels a single economic dimension. Therefore, Type XIIA indexes cities
characteri%gAd by; high employmeni in the white-collar, tertiary sector 6f industry; Type XIIIA -~
cities characterized by high female employment, high emplojrmem in the secondary sector and
'high population change; Type XIVA - cities characterized by Iﬁgh service employment And
Type XVA - éi[ies chéraéterized by high manufacturing employment (Table 22.1). |

A closer examination of the spatial distribution of cities associated with one dimension
only in 1971 (Figures 30.1 and 30.2), reveals that there is a strong regional correlation between
the itype of city and its distribution by provinces. For example, Type XIIIA is present in British
Columbia, where there are eight cities ranking high on the second dimension, while Type XI1 A
occurs in the Prairie and Maritime Provmces (Flgure 30.1). Cities of Quebec in turn are
assocxated with Type XVA which occurs ‘e){cluswely in this province. A relative mix of all four
types of cities in Ontario (Fxgure 30. 2) ev1dences even mor¢ the economic diversity of cities in

this province.

The spatial distribu&io’ﬁ““ci’f Type XII to XV has changed in 1981, retaining the ess‘ehtial
characteristics of the previous pattérn. From Figure 31.1 and 31.2, it is clear that there is still a
close corrcspﬁdence between the cconomic‘ types of cities and the provinces of -Canada. This |
supports the hypor.lhes‘is of the sharp differentiation of the cities located within or near major
metropolitan areas. The noticeable change Qccurred also in Alberta where cities have high factor
scores on more than one dimension, which suggests a much higher level of economic actmty in

1981 than in 1971. This change suggests a mgmfxcant economic developn& of cmes in this
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Table 29. Economic. Types of the Canadian Cities in 1871.
XI11A, XIVA XVA.

Type
XIIA

XITIA

Type XIIA,

Dimensions

I,

17,

City

Belleville
Brandon
Charlottetown
Chatham

Cour tenay
Edmundston
Fredericton
Halifax
Kingston

Moose Jaw
Oromocto
Portage la Prairie
Prince Albert
Quebec

Red Deer
Regina
RimousK:i ‘
Riviere-du-Loup
Rouyn
Saskatoon
Simcoe -
St.Jdohn's
Swift Current

"Victoria
" Yorkton

Chilliwack
Corner Brook
Dawson CreekK .
Kamloops
Kelowna
Leamington

. Medicine Hat

Nanaimo

Penticton

Port Alberni

Prince George

Sarnia

Sault Ste.Marie
Sept-lles
St.Catharines-Niagara

‘Sudbury

Sydney
Sydney Mines
Thunder Bay

Timmins

Trenton

Province
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Table 29. Economic Types of the Canadian Cities in 1971.

Type
KIVA

XVA

Type XIIA, XIIIA, XIVA, XVA (Continued) .

Dimensions

I,

1v,

City

Asbestos
Campbel 1ton

'Cobourg

Grand Falls
Haileybury -
Kenora
Kentville
Midland
Newcast le
New Glasgow
Pembroke:
Prince Rupert
Smiths Falls
Summerside
Truro

" Alma

Baie-Comeau
Chicoutimi-Jdonquiere
Cornwall
Dolbeau '
Drummondville
Granby
Joliette

La Tuque
Lindsay
Montmagny
St.Hyacinthe
St. Jean

St. Jerome
Shawinigan
Sorel
Trois-Rivieres
Valleyfield
Victoriaville

Province

Q.

N.B.

0.

DO0DOODODOLDOOO0OODOOODOL L0 Z200Wo=Z2Z0=Z00

=
© -h
Q

wm O vm w»

149



150

"GAX “GAIX ‘GI1IX ‘gIIX AL

ey

S Jo sadA] JMwWouod
L e MET B

wﬁ Z'1e B} 3 ves

e
Q .

£

"HAX dh ] e
gAIX 2ddj e
gijix adA v

gix 2d4) =
$a11) jo sadhj rywouony

q-




151

"GAX ‘GAIX ‘€I1IX ‘gIIX 2441 :s3m)D Jjo sadA ] wouodq - 1861 ¢'I€ 2B

n . . .

) gAX 2dh 1 e
gAIX 3dh ) @
gllIx 2d4) v
gl1x »dé e
$3131D) Jo sadh } >rwouody

%

L9



5 s
L.

Table 30. Economic Types of the Canadian d1t1es in 1981,
‘ Type XI1IB, XIIIB XIVB, XVB. -

N
Type
XI11IB

«

B

e

XIvB

’

Dimensions

I,

11,

-

L e

City

Charlottetown -
Fredericton

. Halifax

Kenora
Kingston
Moncfon

"Moose Jaw P
.North Battleford

North Bay’

Portagexla Prairie

Prince Albert
Regina

» Rimouski

Rouyn
Saint John
St.Jdohn''s
Swift Current
Victoria

Flin Flon
Kapuskas ing
Labrador City
Leamington ,
Port Alberni.
Powell River’
Sarnia--

~Sault Ste.Marie

Sept-Iles
Thompson .
Thunder Bay

Trail
_Tgentog%

Alma
Baie-Comeau
Belleville
Brockville

"Chatham , -

Cornwall

Cowansville
% Drummondville

Province

152

P.E.I.

z
nw

ZTOLVZOO=
(ve)

-4
-~

— OO

. -ty
Q-

(@]

Th
a

(@ X @]

e e e e 4 e e s e »

OO00000O OWOZOOOWHOZOET WNZZOONWL

'
w



153

" Table. 30 Econom1c Types of the Canadian Cities in 1981
‘Type XI1IB, XIIIB, XIVB, XVB (Cont1nued)

KR Province

Nfld.

Type Dimensions City

XIive . 111, ' Grand Falls
‘ Joliette
- Lachute
* Lindsay
Magog W
- New Glasgow
-0Orillia . :
Owen Sound
Pembroke :
Peterborough
. St.Hyacinthe
+ St.Jea
St . Jer:
Selkir
Shawinigan
. Sherbrooke
, L , Thet ford Mines
' ' Trois-Rivieres
Valleyfield
Windsor

XVB Iv, Abbotsford
> Campbell River
Carbonear
Chicoutimi-Jonquiere
'Chﬁl]iwack
. Corner Brook
» : Cgurtenay-
#= ‘ Dolbeau

. Edmunds ton
gelowna

entv111e

atane

Nanaimo
- Penticton
‘Riviere-du- Loup
Sydney
Sydney Mines
‘Truro
Vernon

-~ OO0
‘- a--
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OoOnvwm

/"\\,



gy~
o 154

province over the ten year period, 1971-1981. Another significant change occurred in Southern

Ontario, particularlv within or near the Toronto metropolitan agea (Figure 31.2). Most of the
cities located near Toronto have high factor scores on more éhan one dimenSion and do not fall
'

into any of the types characterized by one economic dimension. This supports the hypothesrs of |,

progressive concentration of economic activities in this region. On the other hand, the spatial
character of the distribution of urban centers in Quebec remained virtually unchanged over the
ten year period concerned. Most of the cities, particularly within or near the Montreal

* r . '- . I3 . ) . i . . . i
metropolitan &a, have significant factor scores on one dimension indicating a relatively stable

o , \ ,
character to this urban subsystem. ) : ’ “

The significant findings concerning the spatial changes in the economic structure of the
Canadian urban system can be summarized as follows. Firstly, there is a shift westward in the
‘ spatial distribution of the economically dynamic cities. Particularly rneanigpgf ul is the decline 1&
number of significant factor scores of cities such as Ottav&afHull and Montreal and, at the same
time, ‘the increase in number of the high factor scores of cities suck as Edmonton and
Vancouver This shift can be interpreted as a spatial manifestation of the change within the®
€conomic structure of the Canadian cities. ThlS subject will be expanded in the last part of the
'chapter Secondly, there is a very strong regional correspondence between the economic types of
cities and 'their spatial distribution by provinces. More specifical]y;~ there is a sharp difference
between cities located in 'Centr'aln‘,'_Maritirne and Western Provinces és refiected in their
economic \dimensions. Cities of So_uyt)ger,n Quebec, particularly ag%d Montreal and'v Quebec
City, tend to have high ‘scores “’Bfgy on one dimension, ;vhereas‘cities of So"tithern_Ontario,
perticulgirly around Toronto, are characterized by imuch more diversif’ ied economic profiles. The
most interesting change occurred. in the Western Provinces, narnely Alberta_t.' The gen?rally more
diversified economic structure of cities in this province in '1981 as compared to 1971 indicates

emergence of a new region/ of economic development (at least within the period under study),

. I
characterized by a high cor,‘centration of economic activity.
’ ! ]
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In the f i‘nal se;tion of this chapter, the spatialfistgibution of cities associatéd with the
first dimension will be \‘c;.bnsiderec’i.lThe importance of this dimension lies in the f act, that this is
the én]')f dimension which did n(;t change between 1971’-_1981. Thefefore, a direct comparision
of the distribution is possible. Moreover, it explains over 20% of the‘totél variance in data
matrices out of over 50% of the variance, which was possible to extract throuéhout the’

economic dimension model.

5 3A Rankmg of the Canadian Cities ‘ ”

Table 31., llsts 124 cities in Canada which in 1971 and 1981 had over 10,000
inhabitants. The cities were ranked accordmg 1o thexr factor scores on-the first dimension in
11981, The table also show; their respectwe factor scores in 1971 as well as the rank on the 1971.

’\’@i f actor score scale Addmonally the difference between 1981 and 1971 factor scores is given.

THe rank on the factor score scale- indexes the relative posmon of a pamcular cuay to
the rest of the c@s in terms of th; first dimensibn. 'Fhé respective factor scores indicate an
al%solute position of the pamcular c1:y on the first factor

As was said already, the first dimension, whlte collar fertiary employment , indexes a

("\“'e‘ry strong trqnd in the Cana‘dia_n urban system towards an urban concentra;ion (in particular,

C service emplo.yment). Therefore, cities which rfank higher in 1981 than in 1971 on the f. actof
score /scalé can be considered as centers of concentration of the economic activity I;vithin’the
Canadian urban sy'stefn. Possible clu;teré of such citie§ will indicate the ecoriomic 'growth areas

N o of the system.‘Cons;quently, cities which rar;k lower in 1981 than in 1971, 01.1 the same scale,

will indicate static or deconcentrating urban centers in terms of their economic activity.

- Analogously, the clusters of those cities will indicate static or deconegntration areas within the
I . . L)

system. The aggregate esults of cities examined in such a way are shown on Figure 32.1 and

o SR
B

32.2.

The city with-the highest factor score, both m; 81 and 1971 was Ottawa-Hull, which

retained its dominant position in the Canadian urban sytem. The relative posit?ron of this city * .

~ . P



156

Sﬂ-:.ﬂ IBpeUR) Ul ».:>:o< SIOUO0q 3yl JO UOMBIIUIUOIA(] - PUB UOHIBIIUIOUOD) JO SIAIUID) 1°Z€ sindig

2:Z¢ ‘B4 eas

P
UOIIPIIUIIUO0dA(] JO SIANUID Y

uw‘.._..m...ru ZONFe

UO1RI U U0 TE siaua))




157

¢

[861- 1,61 : EPEUR) Ul A1IANOY JIWOUOYT 3Y) JO UONEBIIUIIUOIS(] PUB UONBIIUIIUOD) JO $I3IUID ' IE 3Indig

;
> . .
uOIJEIJUIDUODA(] JO SIAJUID @ .
£ BN
a8uey) ONe
UOIJRIIUAIUOD JO SIdJUAT) f
]
v [
fn - v [ ] .
y v
v
U] s 7 - .
v
s
v
v v ®
~
v o
“ ]
..
v ]
v
“ Q"
) . v - -
v
v v
°
v a
a Ve -
. v
(7 ) . .

R v



158

Table 31. Ranking of the Canadian Cities 1971-1981.

Rank City Province F.Score F.Score Rank Difference
1981 : ' 1981 1971 1971 1971-1981
1 Ottawa-Hull 0.-Q. 2.72 2.53 1 +0.19
2 Calgary ‘ A, 2.38 1.62 6 +0.76
3 Toronto 0. 2.17 1.79 4 +0.38
4 Whitehorse Y. 2.02 0.71 35 +1.31
5 Regina S. 1.97 1.75 5 +0.22
6 Edmonton A. ©1.66 1.25 13 +0.41
7 Red Deer A, 1.64 1.27 11 +0.37
8 Halifax N.S. 1.63 1.88 3 -0.25
9 Fredericton N.B. 1.59 - 2.00 2 -0.41
10 Saskatoon S. 1.52 1.18 15 +0.34
11 Vancouver B.C. 1.51. 0.92 . 26 +0.59
12 Quebec Q. 1.50 ° 1.48 -1 -0.02
13  RimouskKi Q. + 1.49 1.18 16 +0.31
14 Winnipeg M. 1,47 1.31 10 +0.16
15 Victoria B.C. 1.37 - 0.96 25 +0.41
16 Montreal Q. 1.32 . 1.39 8 -0.07
17 St.Jdohn's - Nfld. 1.19 1.15 18 ~+0.04
18 London 0. 1.18 1.13 19 +0.05
19 Charlottetown P.E.I1 1.13 1.21 14 -0.08
20 Grande Prairie A. 1.08 0.85 30 +0.23
21" North Battleford S. 1.07 0.89 27 +0.18
22 Yorkton S.. . 0.93 1.16 17 -0.23
23 Swift Current S. 0.82 1.07 22 -0.25
24 Kingston 0. 0.79 1.32 - 9 »-0.53
25 Moncton N.B. 0.78 .~ 1.08 21 -0.30
26 Prince Albert S 0.72 0.84 31 -0.12
27 Dawson Creek . - B.C. 0.69 -0.08 73 +0.77
28 Cranbrook " B.C. 0.66 -0.07 .70 +0.73
29 North Bay 0. 0.66 0.80 33 - -0.14"
30 Barrie 0.’ 0.62 0.61 39 +0.01

- 31 Kamloops B.C. --0.60 0.23 53 +0.37
32 Kenora 0. *0.56 -0.48 85 . +1,05
33 Rouyn Q. 0.53 0.12 63 +0.41
34 Smiths Falls 0. 0.51 -0.37 88 +0.88
35 Brandon M. . 0.51 1.08 21 -0.57
36 Moose Jaw S.- 0.46 0.56 42 -0.10
"37 Orillia 0. 0.45 0.62 37 -0.17
38 Sherbrooke Q. 0.44 0.87 y 28 -0.43
39 Portage la Prairie M. 0.43 "0.96 24 - -0.53
40 Guelph A 0. 0.42 0.83. 32 -0.41
41 Peterborough 0. 0.38 0.88 - 28 -0.50
42 Saint John N.B. 0.37 0.57 41 -0.20
43 Simcoe 0. 0.36 0.62 38 -0.26
44 Prince George B.C. 0.32 -0.10 74 +0.42
45 St.Catharines- , o

-Niagara 0. 0. 31 -0.16 75 - +0.47
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Table 31. Ranking of the Canadian Cities 1971-1981 (Continued)

Rank City Province F.Score F.Score Rank Difference
1981 L T 1971 1971  1971-1981
46 Belleville 0. - 0.29 0.99 23 -0.70
47 Owen Sound 0. .0.29 0.63 36 -0.34
‘48 Val d'0Or Q. 0.23 -0.80 105 +1.03
49 Kitchener 0. 0.23 0.005 67 +0.22
50 Hamilton 0. 0.22 0.21 54 +0.01
51 Brockville 0. 0.21- 1.26 12 -1.05
52° Kelowna : B.C. 0.15 -0.06 69 +0.21
53 Oshawa 0. 0.14 0.20 57 -0.06
54 Nanaimo B.C. 0.13 -0.31 85 +0.44
55 Thompson M. 0.13 0.21 55 °~ -0.08
56 Penticton B.C. 0.08 -0.25 82 +0.33
57 Medicine Hat A, . 0.07 -0.31 84 - +0.38
58 Vernon B.C. 0.06 0.13 62 -0.07
59 Bathurst N.B. - 0.06 0.39 46 -0.33 -
60 Riviere-du-Loup Q. - 0.04 0.7 34 -0.67
61 Oromocto N.B. 0.03 0.60 40 -0.57
62 Chatham 0. -0.006 0.54 43 -0.55
.63 Matane Q. -0.05 0.02 66 -0.07
64 Thunder Bay 0. -0.06 0.15 60 - -0.21
65 Stratford 0. -0.06 0.30 50 -0.36
66 St.Georges Q. -0.07 -0.39 90 +0.32
67 Haileybury 0: -0.10 -0.63 99 +0.53
68 Kentville N.S -0.10 0.47 .44 - -0.57
69 Lindsay 0. -0.14 0.38 47 -0.52
70 Joliette Q. -0.16 0.43 - 45 -0.59
71 Sarnia 0. -0.17 0.31 48 -0.48
72 Sudbury 0. -0.20 -0.42 91 +0.:22
73 Chilliwack B.C. -0.23 -0.44 92 +0.21
74 Summerside P.E.I. -0.23 0.14 61 -0.37
75 Courtenay B.C. -0.27 0.07 64 -0.34
76 Woodstock 0. -0.31 0.27 51 -0.58
77 St.Hyacinthe Q. -0.32 0.15 59 -0.47
78 . Pembroke 0. -0.33 - 0.24 52 -0.57
78 Baie-Comeau Q. -0.33 -0.79 103 +0.46
80 Campbellton N.B. -0.33 -0.23 80 -0.10
B1 .Brantford D. -0.36 -0.07 72 -0.29
82 St.Jerome Q. -0.37" -0.25 81 -0.12
83 Windsor 0. -0.37 0.18 58 -0.55
84 St.Jean Q. ~0.41 -0.16 76 -0.25
85 Trois-Rivieres Q. -0.41 -0.16 . 78 - -0.22
86 Victoriaville Q. -0.42 0.34 48. = -0.76
87 Trail B.C. -0.46 -1.46 116 +1.00
88 Corner Brook Nfld. -0.47 -0.30 83 -0.17
89 Edmundston N.g. -0.47 0.20 86 -0.67

N.S.

90 Truro -0.49  -0.37 89 -0.12
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Table 31. Ranking of the Canadian Cities 1971-1981 (Continued)

Rank City Province F.Score F.Score Rank Difference

1981 ' 1981 1971 1971 1971-1981
91 Chicoutimi-Jonquiere Q -0.51 -0.46 94 -0.05
82 Cobourg 0. -0.52 -0.32 86 -0.20
93 Grand Falls Nfld. -0.62 -0.74 102 - +0.12
g4 Sept lles Q. -0.63 -0.07 71 -0.56
85 Trenton 0 -0.67 -0.01 68 - -0.66
.gs Sault Ste.Marie 0 -0.67 -0.51 96 -0.16
7 Cornwall 0. -0.74 -0.20 79 -0.54
98 Terrace ‘ B.C. <0.76 -1.04 109 °  +0.28
99 Thetford Mines Q. -0.78 -0.36 87 -0.42
100 Petawawa 0. -0.79 0.04 65 -0.83
101  Kapuskasing 0. -0.79 -1.32 114 +0.53
102 Alma Q. -0.82 -0.16 77 -0.66
103 Drummondville Q. -0.92 -0.71 101 -0.21
104 Granby Q. -0.95 -0.54 97 -0.41
105 Flin Flon M.-S. -1.00 -2.28 122 +1.28
106 Prince Rupert’ B.C. -1,02 -1.25 113 +0.23
107 Cowansville Q. -1.03 -0.64 100 . -0.39
108 Midland 0. -1.06 -0.88 107 - -0.18
109 Leamington 0. -1.08 -0.79 104 ~0.29
110 Sydney N.S. -1.10 -0.81 106 -0.29
111 New Glasgow N.S. -1.13 -0.44 93 -0.68
112 Valleyfield Q. -1.18 -0.95 108 -0.23
113 Magog ' Q -1.25 -1.61 117 +0.36
114 Lachute Q -1.44 -1.65 118 +0.21
115 Labrador City Nfld -1.57 -2.47 123 +0.90
116 Wallaceburg 0 -1.57 -1.16 111 -0.41
117 Dolbeau Q -1.58 -1.77 120 +0.19
118 Sorel Q. -1.59 .-0.58 98 -1.01
119 Shawinigan Q. -1.63 #1.16 112 -0.47
120 La Tuque Q. -1.63 -1.09 110 -0.54
121 Hawkesbury 0.-Q. -1.68 -1.71 118 +0.03
122 Sydney Mines N.S. -1.78 -1.38 115 -0.40
123 Port Alberni B.C. -1.91 -1.96 121 +0.05
Q. -2.24  -2.65 124 +0.41

124 Asbestos
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on the factor score scale did not change between 1971 and 1981. However, the absolute
magnitude of the factor scores has increased by +0.19 during this period (Table 31.),-Also the
lowest ranking city - Asbestos - did not change its position on the factor score scales. Still, its
i;qgor score increased by +0.41. ‘

There were at least four regions in the country in 1981 which can be associated with the

il . I

COncentration' areas wthin the system (Figure 32.\). The first one, and the largest one, can be
broadl) defmed as Western Canada 1nclud1ng British Columbia, Alberta, the central part-of

Saskatchewah and Northern Manitoba. Almost all cmes of the region uniformly (except for the

northern part of Vancouver Island) experienced"a' concentration of economic activities.

Particularly, Vancouver - Victoria and the Edmonton - Calgary metrOpolitan'areas emerged as

the new concentration areas within the Canadian urban system. The second region can bg
N

identified with the central part of Ontario - Kapuskasmg Sudbury, North Bay and western part

~of Quebec - Rouyn and Val d'Or. The third region, associated with the process of economic

concentration, is the Toronto metropolitan area. The city xtself ranks as the third one with the
highest factor score'in 1981 (Table 31.). There are six other cities within or near metropolitan
Toronto, which had higher factor scores in 1981 than in 1971 - Oshawa, Hamilton,
St.Catharines-Niagara, Kitchener, London and Barrie. This close association of a large
metropolitan area with the process of urban concentration in the surro‘unding areas can be
accounted for by the metropolitanization process described in more detail in the previous part
of this chapter. The fourth region described as the economic concentration area is much less
consistent than the previous three. It can be defined as including the‘ north-eéstern part of
Quebec along the St.Lawrence River and Newfoundland (Figure 32)). .

The rest of the cities in the Maritime Provinces had factor scores in 1981 below their
respective level in 1971. Therefore, the Maritime Provinces, except Newfoundland, can be

grouped as the first area of economic deconcentration within the Canadian urban system. The

" second one consists of the’ Montreal metropolitan area and all but three - St.Georges, Magog

and Lachute - cities in Southern Quebec. This region is closely interrelated with the r‘estyof the
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industrial heartland of Canada, i.e. Southern Ontario, which forms thé third deconcentration
area. .

Interestingly, all the cities in the heartland of Canada except the Toronto metrdpolitan
area experienced' ’deconcemratiop of economic activity, e'specially‘. in terms qf tertiary
employment. The fourth and last, area of the economic deconcentratioh in Canada is associated
with the southern part of Manitoba and Saskatchewan, except Regina (Figure 28.). This is tﬂhe

only region within the Prairie Provinces where cities ranked lower on 1981 factor scale than in

1971.



V1. CONCLUSIONS
The major objective of this thesis as outlined in Chapter One was to describe and
examine the Canadian urban system through the analysis. of the cconomic structures of all

urban places of over 10 OOO inhabitant\s in Canada. This examinauon focused on the changes to

»the economic dimensions associated with the cities of this system between 1971 and 1981 To

achieve this aim, demographic, labor force and employment variables at ihe"iwo points in time
were examined for each urban place by means of the principa14component techniqliie. Then,

factor loadings extracted from the data matrices were mterpreted in order to determme the

~ ’
2 '

basxc economic dimension of the Canadian urban system at each ume penod A compariSiOn of
the economic dimensions in 1971 with the economic dimensions in 1981 enabled the isolation of
the structural changes in the dimensions ofv the Canadian urban system as a whole. The results
of this part of .the analysis were related to the first hypothesis ontiined in Chapter One,
concerning the dy‘namics of the Canadian urban system in the ten year' period 1971-1981. The
hypoihe;sis states that if the Canadian urban system is‘.;tvoivin.g towards the progressive .
concentration of economic activities in its major urban centers, the eco.ndmic dimensions
indicating the process of metropolitanization should yield stronger factor loadin;s in ihc factor
matrix. Particularly, variables indexiné tertiary, service, transportation and communication
employment should emerge more clearly in‘th:c_: 1981 factor matrix. Also ‘thefoverall é‘conornic a
stratification, that is, the number of significant loadings .for. _diffe_rem"'s’feqtdrs of employment’
should increase in 1981 as 'com‘p,ared to 1971. ~ Moreoyex, “cities «locate‘d‘ within or near
metropolitan areas should have much higher factor scores on the dimcnSions indicating
metropohtamzation than cities located outsxde these areas.

The next step involved preparation of an économic typology of Canadian cities, based '.
on their factor scores on the economic dlanSIODS The rcsultmg groups of cities were mapped
according: to these economic types. By comparmg the spatial distribution of the economic types
of cities between 1971 and 1981, conclusions about the spatial direction of "change within the
Canadian urban system were drawn. This stage of the analysis relates to the second hypothesis

163 :



concerned with the spatial changes in the economic dimensions of the system That rs"oven rf k

+

the economic dimensions do not change over time significantly, indeed proving the relatrvel

1
’.w

=7

stationary character of the Ganadian urban system, the factor scores of the i'nd_iytdual urbanl R

places may vary considerabl‘y _from one périod to another. Therefore, the relative‘position on

the f. actor score scale wlll reflect a change in the economic structure of the cities concernecl;
The final step consrsts of detailed comparision of the cities on the first dimension in

1971 and 1981. Thrs drmcnsron mdexes a trend towards economic concentration in the system.

An examination of the .factor scores on this dimension enabled the determining of certain

subsystems of - cities det‘ inqq elther by concentration or deconcentration (or stability) of the

. ecorlomic activities the tm;'ns perform.

6.1 The Fvindings:‘Sumvlnary of Results P
In 1971, the major economic dimensions-of the Canadian urban system were identified

as: - '

1.  White-collar, service-administrative character of metropolitan centers of Canada. .

2. High_fem\ale employment in manufacturing and‘ low unemployment in '»tlte secondary

sector.r :
3. .Fronticrl-rservice centers.

4. >Sp‘ecialized mamxfacturing cenlers.

In 1981 the dimensions were identified as:

'vl. ' Metropolitan, White-collar.. servlce-administrative_character of the major urban centers of

-Canada. | |

2. High labor force participation ratio in manufacturing.

3. Manufacturing centers of the industrial heartland of Canada.

4. High rate of the population change associated with high employment in sales and

5

" construction sectors.

-
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o L&ﬁ?he first dimension: showed a consxderable degree of stability of the Canadian uer

: syslem It indexes a trend within the system towards an mcreasmg signifi 1“& of ‘the temar)

partxcularly service, employment iny the economic structure of . the Canadnan cities. The

/
: b
ol .’_».

rerhaining three dimensions have changeq.oyer time reflectuﬂ a structural change of the system
'oyer time. The most significant change can be noted in manufacturing:employmem. The
rela'tive importance of it hag@tincreased as shown by the emergence of the two dimensions in
1981 (the second and third)', related to this sector of industry. At the same time, fhcre was a
decline in the relative import‘ance of the frontier-service dimension, which is not pre:em in
1981 analysis.

The dynamics of the dimensions, that is, their changes over the ten year period
. . ’

41971-1‘981. were examined in two ways. Firstly, the loadings of the dimensions were compared.
Secondly, the 'spatial distribution of the economic types of cities based on the typology defined

according to the ec'ox}aoi_‘n}ic dimensions was examined.

The fu’s'{ 'met;hdd grelates to the first hypothesis concerned with the dynamics of the
dimensipns t.ﬁemsel\;es::"Mogi of the approaches which were reviewed in Chapter One of the
'thesis implied’*e‘itvl:ear di'rectfy or indireetly an evolution of the Canadian urban system' as a

« 1

whole Therefo:e ‘the dimensions whxch index the most important aspects of the system 's

—

( etonomy shodfd change over time as well. However, fhe exammanon of the dxmensxons in 1971

[ y

v

L
and" 1981' showed that the econom:c dlmensxons of the Canadlan urban system remamed

parually stab}e conﬂ!‘radlcung much of what is %lready known concermng the dynamics of urban
Al 0 K]

systems Partlcularly, the first dlrnensxon ie. m 1971 - whxte-gollar, service -administrative

, ‘_cha;racter,hbfs metropohtan- centers of Canada - appeared even stronger in 1981 analysis,

" i ¥

R

_suggestin‘gz?_i'aﬁ' ihéreasing role of the service employment in the Canadian:economy. The
' 'remaining ;thrée dimensions have changed over time, retaining, however, some similarities to
.eath otHer in‘ both anafyses. P%nicularly, the relative importance of population change and

female employment has decreased, ‘while the sxgmflcance of the participation rate and

manuf acturmg employmem has increased.
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Thabrhty of the system as reflected by -the first . drmensron l\equired closer

examrnatnon tAccordmg to the frrst hypothesrs if the .Canadian urbarf‘ system is evolving

K -

, towards progressive urban concentration d.ﬂ economic activities in its. major urban centers, the

X »

f: actor analysis will yreld stronger f actor loadrngs on the varrables 1ndtcat1ng this process That
- ™ R

the varrables rndexrng tertrary, servrce transportatron and communrcatron employment

\lrould emerge more clearly in the 1981. factor matnx Smce the frrst dimension in 1971 and in
§ M
1981 mdexed whrte collar tertxary enaployment (and f actor loadtngs on this dimension in 1981

[

~ were indeed stronger ‘than in 1971) it can.be concluded tiat the First drmensron indicates a very .

7
l

L strong trend towards concentratron of the ecohomic activities, partrcularly serwce employment
. . s <4
. in the major urban centers of the systém. Moreover, the increase in the rela‘trve significance of

\
.

anufacturmg employment as indicated by thﬁhanges ‘in the remamtng thrée drrnensrons

....

7 2

emergence of the two (1 €. the second and third) drmensrons in 1981, mdexmg rmnufacturmg

\
' SR

~employ ment conf trm the above conclusron

1

To summanze the analysrs of the eeonon"nc drmensrons of the Canadran urban system

'i‘rev'ealed that they remained partially stable between 1971 and 1981. 'Particularly, the first
~-dimension - .white-collait'ertiary employment - accountmg for 20. 9% of the vanance in the

- : .

'.data'matrix ° remained Sre same in both' analyseS;-A closer examtnatron ‘revealed that the

dimensions indexed a

o K ‘

‘of. the Cana‘Elian cj i ,‘tpartrcul‘ ly in the mdusmal heartland and the Prarrxe Provmces In”
R . :

pa ~

‘e

other words there ! very str evrdence that the econorn drmgnslbn/ of.the Canadran urban '
q‘

a : o »8 - k3 Y

system /«we’i'e rnuch less dynarmc than was suggested’ ihy thgt g6 graphrc lrterature"‘(’esx ng. ‘

PN

) S
1966) Such a conclusron rﬂfphes a statrc or at, least much less clyna.mrc charaeter of the" »

x s » %

economrc changes wrthm the system Howevé&y/hyn the dynarmcs,of the systern is consrdered

- ¢t -

by meaps of changes in- thegeographrc space the éoncluslon is qurte drfferent . ',7 ‘f R

,0“ o

The second hypothesrs states that the drstnbutron of the economic drrnensrons of the
. ‘o

o ernployment prof il\es; of the Canadran cities may change even if the major eeonornic dlmensions

) 3 ’ . . oW —,). AR h i ,.. e . v - ) X

Fa . Ja \ * o "
B aa . g o

ocess of urban concentratron Lnd progressrve economrc drversrf rcatron

L4

’

~

F
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v
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main the same. The findings in this thesis allow the acceptance of y[re hypothesis. Firstly,
there is a trend towards the concentration of th_e economic activities in Jarger i.e. metropolitan
areas. This phenomenon can account for the significant decline in the number of small urban

3

centers within the Canadian urbanggystem discussed in the secqnd chapter. Secondly, there is a

process of progressive economic diversification of the Canadian cities, particularly with

reference to manufacturing activity. . ‘ \

" The significant findings concerning the changes in the economic structure of the
’

Canadian urban svstem in geographrc space can be summarrzed as follows. Ftrstly there was a
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shift westward-in the spatial distribution of the most drversrfted cmes ln particular, . it 15 .
/-

srgmftcant that there was a declme in the number of high factor scores of crtres"such ys&

' Ottawa Hull and Montreal and at the same ttme an increase in the number of the hrgh f acfor

scores of jcities suchy as Edmonton and Vancouver Thrs shrft can be mterpreted as a spattal

E mamfestatron of the. changes in the distribution of metropolr@ growth areas u;t Canada that

S

\

is, the declme 1n the economrc rmpoftance of the large cities. located in the Canada $ heartland

(eg Montreal) and an mcrease of the economrc activity of "the large crtres in the- Prairie
Provmces (eg Edmonton Calgary) ' o
A o '

Secondly, there 1s a very strong regronal assocratron of partrcular types of cmeé as

I3

: defined in. ChapteryFrve wrwwmslnh&tr%o%graphtcal space, Mme specrﬁcally there

is d sharp economrc contrastﬂbetween crtres f'matéd in the Central Mantrme and Western

. Provrces as reflected in therr economrc drmensrons Cltres of Southem Quebec partrcularl)”

7

, : Pt Lo 8

- L] ‘ e
mdrcatmg a lnghly specralrzed economrc structure whereas - cities of Southern Ontarro

¥
<

'Suc'l‘l a pattern can be rnterpreted a8 mdrcatm‘g,anmeébnomrc rshrft wnhm the Quebec%,@ntano

14

' urban subsytem However ‘the most 1mportant change to note occurred it the. Western

- Py NN o -

Provmces especra.lly Alberta The generally more d1versrf 1ed economic structure of crtres in ihrs

\

provmce in 1981 as compared to. 1971 mdrcates the emergence of a new econorhrc growth area‘

- Y L

£

L d

¢

J‘., d

w "
*"—’ -

,those around ‘Monteral and Quebec Crty, tend to have hrgh\ scores only on one drmensron C

-

) .‘partrcularly aroundrToront‘o are characteri‘zed by much more dlversrfled economrc profrles > )

w>Y

. o
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e

l surprarzmgly as Pred pomted out:

~

characterized by a Bigh concentration of economic activity (at least at that point in time).
All of the fjndings account for a stJbstantia] economic shift within the Canadian urban

system between 1971 and 1981 even though the maJor economic dimensions of thrs system

l

showed a much lesser degree of dynamics. In parttcular the spattal change in the distribution
of employment profiles within the system is noticeable. However, the study revealed the major
def icleh‘Cy of the urban systerris approach, which is the lack of a well-definedf-ramework for

empirical mvestrgatron I,‘ht,s subJect will be elaborated on in the l"olfl’owmg paragraphs of the

9

6.2 Implications for Further Research -

A

There are three groups of recommendations for future research. The first gne is a

furter consideration, and 1mprovement of the conceptual framework m urban systems

,research The second ‘are practtcal suggestrons for the selectton of variables and the time

f ramework . The third one relates to the method of the study, that )fﬁ the factor analysrs.,

Given the ‘distinctly geographical character of the research in the area of the urban

systems, itl'j)s surprising that, until very recently, geographers have given, very little attention®e

"the subject of the evolution ‘of urban systems over time. Whether the cause was the heavy

& -
of a mplete and comtparable nature in the paSt is unclear (Smrth 1982). What is importaht

' emphasrs on intra-urban analysrs (eg. 1nner crty structure) or the difficulties of collecting Yta

’

\At present the state of knowledge relating to the processes that generite

e metropolitan concentrattorgand mterregtonal economtc and socral inequalities must be

® ~

. . L 4
.,«-//re/ga)rded as lrttle more thah pnmrtrve Moreover, the f actors 1nfluencrng the growth

&

o < “ oy

e
R and development of economfcally advanced city- systems are so numerous and complex
“that, 1n all lrkehhood they prohtbrt a complete and definitive modellmg of ‘their

operauons\(_,re’d 1977 p12) v o _ R ;«;3 g

-

however, is that there were very few attempts at analysrs on aggregate scale Therefdre not .

L
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There appear to be several reasons why geographers have failed to explore the urban
.system research in urban geography. Perhaps, the moﬁt important of thé'tn is that within urban
geography the focus of study has been on the urban places as areas (except Central Place
“Theory) with an internal structures rather than on the urban places as pomts in geographical

“ space comprising the urban system on an national or regional scale. Additionally, many utban
geographers have neglected the time dimension in their studies of urban phenomena. Pattern
and- distribution, not process, have received the' most attentibn. Therefore, the research in the
‘area of the urban systems lras to focus on dynamic models of the urban phenomena.

The time dimengion variable introducgs the second broad group of suggestions for
future research. Many of the f indlngs of this thesis. particularly the‘rélatiyely stable character
of the economic dimensions, have to be "corisidered cautiously. Tlre relativély short time

o : ' :
fra‘ih&e‘work for the study may account for a.large ﬁr?portion of thisvstability. I:loWeye_r,,-the
oy Y i

based on a much Jonger time frame, preferrably

-

testing of any hypothe51s wrll require 4 '0&1

o g . ‘;- . . )
frfty or more years. Also, selection =¥ ‘,,-.\"arfables to be included in an analysis deserves

serious attehtion. The relatively small prgpgrtion of the total~explanation of t~he factor solution

. .. ! A
in this thesis can be accountd

e lack of social varigbles in the data matrix. This thesis

”

i changes within the Canadian urban system and within

Y

has focusedupon tHe major econos
this objeative it fulf illed its goal. However, in order to improve the degrep of explanation of e

factor technique applied ‘here, a careful selection of some social _characteristics “would be

“tequired. This selection must be based on a properly and specifically defined theoretical

framework o avoid the deficiencies of the past factorial studies, which simply used all available

data in order to determine the most significant among them. ) . LT

. The third group of recomtnendattons refers to the factor analysrs techmque employed

in this thestsl The research demgn of the study mcludes a standard factor techmque which

) .
generate’s a factor mamx of varrablcs correlatedﬁ’inopg thcmselves and factor scores of areal

{
pmts assoc1ate%§th jthe‘vargables. This .techmque is known'as R-moc_le qf the factor an.alys_xs.

‘However, there aré several other factorial designs available, which make it possible-to transpose

2 *
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the data matrix ‘in such a way that the areal units of the analysis can be correlated among
themselves rather than the variables describing them i.e. Q-mode. For examble, if “the

correlation of variables produces a factor of high significance in tertiary activities, the

Q-technique will show areas with -areal, differentiation on that activity. The R- angd Q-

(1975, p.219):
1. R- can test hypothésés 'about'variables causing economic chge: using the factor loadings

and facgor scores, © ’

2. Q-, raLest hypotb&seg_regardjgg the areal differentiation of patterns of urban

TR e Py
. devetopmem—ﬂusing the factor scores alét;g. Q@
. R

. ing chanced o s .
3. M- can test ‘hypotheses Involving changes of -#ariables or regxon&;;gverklong periods.
Therefore, the best f actorial design for. tgé;future research on i?e eVoluLi,on of the uzrﬁban system

OVEr time is M-mode factor analysis. o ‘ C b

N

€xamination of particular changes in particular parts of the system. \
. v ’ *
P ) - . ‘
I . v . f ’ ’ ' Y \"
] < o ,
. . .
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1981 DATA MATRIX - CONTINUED (For explanation of codes see Table 4.
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COBOURG
FORT MCMURRAY

CHARLOTTETOWN
FORT ST.JOHN
FREDERICTON
GRANBY

.GRANOE PRAIRIE
GUELPH

CHATHAM
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CRANBROOK

" DAWSON CREEK
DOLBEAU
EDMUNDSTON
FERGUS
FLIN FLON
GRAND FALLS
HAYLE IBURY
HALIFAX
HAMILTON
HAWKE SBURY
JOLIETTE
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LACHUTE

- LEAMINGTON
LEDUC
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MONTREAL
MOOSE JAW
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OROMOCTO
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PENTICTON
PETAWAWA
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APPENDIX 2. FAGTOR ANALYSIS' ‘

.

“The first step in lhc pr1nc1pa] oomponcm analysm and in factor models is the
standardxzanon of variables (Figure 4.). This was obtained by transforming the data matrix
A(n. x k) where, n, cities (rows) and, k, variables (columns) into a matrix of standardized

“scores Z(n x zK) where, zk, standardized variables.'Subsequently, the standardized data matrix,

Z, was used to calculate the torrelation coefficient.matrix C(k x k). The correlation matrix C,
indicates the degree of intercorrelation between all the variables, k. This is the most frequently
applxed standard prmcxpal component technique known as R- -technique. The major advantage
of it is that by correlatmg k-columns with ‘each other, as a result square k x k correlation
matrix C can be const;ucted This matrix shows similarities in the way the variables vary among
‘cities and the resulting k coefficients { or €ach variable can be used for further transformations.

- The next step is to calculate factor matrix R(k x F) where, k, and F factors. which
when examined may reveal tl}at many of the variables are not mdependem of each other but are
highly correlatéd. Then, a number of differemé clusters of variables could be identified.
Identification of these clusters variously known as factors, components, or dimensions, is
achieved.using the factor analysis procedure. - ..

An understanding of the patterns deﬁmd by the factor analysis can be enhanced
through 4 geometric interpretation. Each city from; nf, row of the data matrix A(n x k), can be
thought of as defining a coordinate axis of a geometric space. Then, in this space each
characteristic (k column) can be considered a point, located according to its value for each city
(Figure 33.a). If for each point a line is drawn from the origin to the point , then a vector

_ representation of the data can be computed. The k characteristics of the, n, cities similarly

plotted as vectors intp imaginary, k, dimensional. space of the, k, characteristics (number of
dimensions equals the number of variables), would describe a vector space. Considering any
two vectors k', and k, representing any two of these characteristics (Figure 33.),- the angle
between these vectors measures the relationship (correlation) between the two characteristics
for the n cities. The closer to 0 the angle is, the stronger the relationship between the
characteristics.

The configuration of the, k, vectors for, &, charactenstlcs will Lhen reﬂect the data
interrelationships (Figure 33 b). Moreover, characteristics that are highly intercorrelated will
cluster together. By - mspectmg the configuration expressed as mathematical artifacts called
f actor loadings, £, the distinct clusters can be digeerned (if such clusters exist of course) and

..these clusters index the patterns of relationship in the data; each pattern 1s

mdlcated by a cluster” (Rummel, 1967, p.444).

Factor analysis enables clusters of vectors to be defined when the number of cities or
variables exceeds the graphical limit of three dimensions. It defines-a set of basic dimensions
for the k columns of the data matrix by projecting mathematically an axis through each cluster
F. The projection of each vector péint on the factor axes defines the clusters. These projections
of each vector are called factor loadings, f;, ,and the factor axes (factors F) when empirically
interpreted are often called dimensions.

The square of these factor loadings will indicate the. proporuon of variation in the
variables (called the variation in the data matrix) that is associatéd with the variation in the
component. The sum of thé squared factor loadings (which is referred to as an eigenvalue) is
used to determine the proportion of total v#riation summarized by this component (which is
referred to as a cumulative explanation).

The most important stage of the principal-cemponent procedure is transformation of

" the original data matrix A(n x k) into a reduced factor matrix R(k x F). The question therefore

arises: "How many factors F, should be calculated from the data matrix A 7" ‘

, In theory, the number of factors extracted, F, equals the number of original variables,
%. However, the first factor accounts for the largest proportion of the cumulative explanation.
As each successive factor is extracted, the explanation it contributes decreases, so that the last
few components account for a minimal proportion of the total variation in the data matrix..
Since the variation accounted for by usually about half of all possible factors (Yeates, 1974,
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Figure 33. A Graphical Representation of a Resolution Vector: a) Three dimensional

representation of the patterns defined by factor analysis. b) Projection of & va‘wiablcs in a two

factor space.
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p.221) is very small, there is“the problem of where to cut the extraciion, especially, since
factors which accqunt for 'a small proportion of the total explanation may consist of errors
originating from measurment of variables in the data matrix. :
. Perhaps, the best review of the various methods for determining the numbeT of factors
to be extracted in the factor analysxs procedure was presented by Rummel (1970). However,
only a few of them can be applied in geography. In.this thesis King's criterion (King, 1969,
p.174) will be adopted in order to determine the size of the factor matrix. The criterion states,
that"all factors which contribute less than 5% to the overall cumulative explanatign should be N
excluded from further examination. The factors which contribute below this proportion of the
total explanation must contain a large randdn error variance. Therefore, there 1s a very high
danger of an interpretation leading to wrong results,

The factor matrix R(k x F) where, k, variables and, F, factors has a number of useful
features for interpretation. Firstly, the number of factors (dimensions) is the number of
independent (uncorrelated) patterns of relationships among the variables. These may be
thought of as indexing different clusters of characteristics in the data matrix A and therefore,
when empirically interpreted, expose attributes by which cities can be grouped. Secondly, the
factor loadings, f, measure which variables, k, are involved in Wthh factor pattern, F,
(dimension) and to what degree. :



