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Yo This dissertation proposes’ that employment in cities can be

L] "

classified ‘intoc one of three categorieay- nationa;;regional.and local f
] T “_‘{/ ' . ' |‘_ - . - )
‘industries. A method of claSsifying industries_iﬁto)these groups is .

’

developed. However, a clear discrimination between classes difficult -

‘_ to achieve. There is overlap between national and Yegional and regional
.

%

— .

and local industries . o A

These_groups of industries are then analysed separately. Th;ee

- .. ~—

general relationships are identified for a majority of cities, emplgapent-
change in nationai industries is f;iaged to city infrastructure and _ .
metropolitan status; regional industry employmqu change is related to '
a_citf's locaticn in relation to larger ;ities: the pobulation of its \
~

trade area and its role in a regional hierarchy, finally local industry . -
empldyment change is associated with a city 8 metropmlitan influence and |
its total income. However in a1l three industry groups particular cities
have employment changes not commensurate with these éeneralfrelationships.

*

Furthermore, analysis of employment change 1in subgroups of

industries.shows change in employment in individual industries does not




.
L »

correspond to the geﬁeral relationship idcntifigd for :the aggregate of
which it 1s a pﬁrtl o : \\\,
It is clear that thc-geﬁeral relationships found for each °

- employment éroup do not necessirily apply to individual cities nor to

individual'indusﬁrieé.

" Analysis of growth in one city or one industry

requires a different stratepy to that adogted here.

. L » s
, .

i1 L X



+ . i
- ~ -

'/ ACKNOWLEDGEMEN']J)S ) ’

This dlosertation was initlattd with the encouragement of

=]

Dr. W sthr and his assistarfce and encouragtnent in the early stages
,of the research is acknowledged. In-the analysis and reporting of the

results the careful supervision of Dr. L. J. King, Dr. M. J. Webber and
v\ ’

T Dr.-A. hubursi did much to imprové the research. | -

+

, The author_tﬁankslfellogrstudents in theJQeography Department

at McMaster University for their assistance and encouragement.. The '

research described here was presented to several student seminars and -

L

"the advide and criticism received was valuahle in parrowing .fhe scope

e
1

" 0f the topic..: . N .
N Thanks, too, are.due tobmy wife, Ann, for her patience and

"understanding,}encouraQEment and co—operation throughont this project.

- ; 4 | '
" Finally, the auﬂhor acknowledges the assistance of Miss June

- 3

Hillen who typed the manuscript, Usha Beri who prepared the diagrams

and the Geography Department, tﬁe Ontario Government and the Central °

-

) .
Mortgage and Housing‘Corporation who provided the Einancial support‘

* for me to complete the tesearch. - o o

L2

2N



CHAPTER

11
I1I

v

VI

VII

SCOPE AND CONTENTS

ACKNOWLED@EMENTQ*

L]

TABLE OF CONTENTS
LIST OF .TABLES

. ‘
LIST OF GRAPHS

"SURVEY OF LITERATURE

STATEMENT OF RESEARCH OBJECTIVES

-

TABLE OF CONTENTS

A CLASSI%&CATION OF INDUSTRIES

CHANGE IN EMPLOYMENT IN NATIONAL

CINDUSTRIES

. CHANGE IN EMPLOYMENT IN'REQ DNAL

INDUSTRIES

INDUSTRIES

INDUSTRIAL STRUCTURE AND URBAN GROWTH

APPENDICES

BIBLIOGRAPHY

A

.’ 'CHANGE IN EMPLOYMENT IN LOCAL

e

110
125
144

179 3



¢ LIST OF TABLES B
X :
1 . Calculation of Dependent Variable ) 24
Toronto-Regional Industries ‘ .
2 . Proportion-of Variance 1im City Labour 5 ‘ 35
Force in an Industry Group Assoctated with ’
City Population
3 A Frequency DisEributions.df'Industry Labour - 41
Force Shares in Cities 1951
4 v Industry éroup Membership and Labour Force . 43
' * ( Variance Associated with Population 1951
.3 ' Nationﬁl;Regional and- Local Indust;iéé;in 47
'Canadian Cities
6 l' Industry ‘Group Share of Total Sample ' : "~ 50
Labour Force 1951 ‘
7 . Proportion of Labour Force in National l/ ' 50
Industries
8 r“%’ Proportion of Labour Force in Regional C 51
‘“.\ IndustrieSvfi. ‘ :
\ . i
A ) ' ..
9 : Proportion .of Labour Force in Local . © 51
. . Industries - : :
10° - Correlation Matrix-National Industry“Model 62
11 - * Correlation Matrix-National Industry Model II ’:i; 63
o . . ’ , - ._',_. - :
12 " Stepwisé Routine-National Industry Model 66 -
- . . ; R ' .
13 . Correlation Matrix Regional .Industry Model . 88
F . -
14 Sumnary of Stepwise Routine-Regional Industry ‘ 91'
Model L}
" 15 -« Summary of. Stepwise Routine«Food Industry ; lQS
- Model ‘
16 ; Summary of Stepwise Routine-Finance Industry 107

Model . . A =

vi b ‘ - 0wt




> - .L,._'.u"-. ‘
4 . oW
TABLE . Pape’
17 ' Correlation Matrix-Local Industry Modél . - 114 A
- . ' -, X - "-‘:.- . "
18 . Summary of Stepwise Routine-Local Industry 114
* Model- g ¥ ' T
19 ¢ Percentagelchange.in Total Employment léSl-lQQ} 126
and ‘Direction of Change in Dependent Variable e
, in National,Regional and Local .Industries
| Iy . i .
20 * Summary of Stepwise Routine-Natfonal InddUstries 134 '
21 Summary of Stepwise Routine-Regional Industries - - 136
22 Summary of Stepwise Routine-Local Industrieés "f 136 - - -
! ¢
* ' ;
. -4 )
]
4 .

vii



' .
" +
-
LIST OF GRAPHS ' > . Cor
[N
. o ~
Ptot of Error Terms-National'iIndustry
Model : v
“ Actual Chaﬁge nd Hodel's Predicted, Change ’
National Industry melOyment L£951-1961
Plot of Error Terms~Regional Industry Hodql
Actual Change and Model's Predicted Change
in Employment in Regional Industries Ly e el
1951-1961 | N
Terms—Local-Industry'Modéi-' o

Plot of Error

" Actual Change
in Employment

'
whe

and Model's Predicted:Change'
in Local Industries 1951~1961

B

-~

viii

Page

68
69

94

96

116

117

'@




TV

: ™
- . q?
P " 'LIST OF MAPS - T
.. : - A \.\' . . ) “ o \ ‘-. to- .
MAP ' : \ . . ' Page
1 ‘ . B " : ' Y '
1 ) . Spatial Units used to Lstimate Trade Area 168 ;
: Statistics-Ontario and Quebec
2A Spatihl Units used to Estimate Trade Area - 169
. ~ Statistics-New Brunswick, Nova Scot and N .
- Prince Edward’ Island ' ' ‘
2B Spatial Units used to Estimate Trade Area - 170
' Statistics-Newfoundland
3 } ‘Spatial Units used to Estimate Trade Area 17im
* Statistics-Manitoba Saskatchewan arfl Alberta ‘ ‘
4 Spatial Units used to Estimaté’ Trade Area w172
, Statistics-British Columbia . ‘




\' ' GUAPTER ONE

' SURVEY \011 LITERATURE
- \\\.l ] /
. . : ; - r »
This\dissertation attemptp tOmfind the factors which affect the

hN

. economic growth of Canadian cities. Msny ngV1ou5 studies have gxamined

process. These two strands of work are now reviewe ..
1. 'URBAN GROWTH IN CANADA

. o )
The evolution of Canadian urbanis tiori has been documentaed by’

v

_ Stone (1967?;'Weir-(1968) and Lithwick (1 IO). These authors have used
2. - | :

bhistorical data to show that the present rban-pattern was established

in response to forces that operated in the world economy, and was

conditioned by the gradual evolution of transport technology. Each

: . . i .
staple industry in the past economic growth of Canada (fish, fur, lumper, .

wheat, aﬁh minerals) has haq an impact on the size and diitribution pf
. ‘}‘ .
cities {(Paquet, 1968). ) _ P

s

This impact depended upbn the, demand that each sjaple industry

placed upon services provided ‘by. urban areas. The ccntr st in the

-

spatial impact of the fishing ‘and wheat industries exemplifies this

’
"r.\

'point. The fishing industry did not need many urban facilities for it.

to prosper in the:Maritime’ Provinces, whereas the wheat industry

required equipment'anfjtransport, together with intErnatiodalicpmmercial

relationships, befqre;it‘was able to establish itselg in t Prairie

.
- ' 1 : '
v 5 ' ' .




Proyinces. Consequently the wheat industry stimulated urban develop-

ment, not only on the Prairies, but also in the*industriai!andﬂcommercial )

L4 a

L pnovinces of Ontdrio and Quebcc (Paquet, 1968). * For these'reasons the

K . . -

Maritime Provinces .had less urban development thao’ Ontario or. Quebec

(the contrast becameﬂmore obvious once the fishing industry slipped “¥n é,'
iy : - - _ - .

importance in the Canadian economy.

A

[ N Wy

) . Two important elements have emcrged in research on the growth
oo T A . ) L e

of individual cities. The first was the significance of metropolitan
development, and. the second-was the regional differentiation withim the

- - i . . g
country. . & : '

.
v
"

Stone (1967) has shown .that. 484 of the national population

pys

lived in 18 Principal Regions of Hetropolitan Developmqnt and Kerr (1968}

-

investigated the dominance that these métropolitan areas exercised in 1'?

n

"
¢ ‘

thé’/unctioning of the Canadian ‘economy.. He made clear the tendency

for secondary and tertiary industry %o concentrate in a few c1t1es,

i < .

particularly Mongreal and Toronto. Gray et al. (1968) have shpwn that

téese two cities accounted for 38% of manufacturing value added 87% of .-

the assets of financiai institutions and“GAA of,all cpeques_cleared in.
1966, when at the sape time they togethen%held'only 23% of the Canadian75

population. Such evidence demonstrates that the economic‘impact of the .

- -
» - -

metropolitan areas in Canada was greater than their size alone would . s
3 —~aL .
T,
suggest. Recognisfng the disproportionate impact metropolitan areas - -
, . o

had 'upon past urban growth in Canada, Lithwick (1970) was confident in )

a

projecting future Canadian irban population just in terms of the growth

. B

of tyelve metropolitan centres. Thesefwere Calgary, Edmonton, Hamilton,‘

London, Montreal, Ottawa;\Quebec, Regina, Toronto, Vancouver, Windsor-
, e ’ N

- -
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P

. ‘and Winnipeg.

e . ' o ‘ -

¥
2

+ The second major dimension that emerged in the past studies

o

was the sharp regional differentiation in Canada. Merrill (1968)

' partitioned Canada into .5 regdons - the Atlantic Provinces. Quebec,

Ontario Prairie Provinces and British Columbia - and provided evidence

¢

[
on the economic differences, -such as income per head that existed

between these regions. He shows, for example, that Personal Income

per oapita in the A&lantic Provinces has persistently been only 757 of

: the Persopal Income per capita for all of, Canada, while Ontario incomesl

‘n

have generally been 125% of the national average. These economic

cpntrasts are parakleled by contrasts in urban 'development, and both

" Stone (1967) and Weir (1968) have tabulated numbers of urban places .

2

" and growth in urban settlement for "the majornregions in Canada, 'showing

clear contrasts between regions. For example, Ontario has had the

-

greatest share Dﬂ'ﬁgtal ﬁhmbeg of urban places and the highest propor-

e g

—

tion of population classified as urban'slnce 1871 o ) -9

The evolution of the Canadian'urban system over time and,'in

T

particular, “the performance of cities in the Atlantic Provinces, ‘the
Prairie Provinces. and Ontario, provides a useful summary of the effect
of regional differences upon urban develOpment (Simmpnsoand Simmons,

1969).' sc‘ John s, Saint John and Halifax were the fourth fifth and.

sixth largest cities in Canada in 1851 By 1966 they had fallen in .

natioqgl#rank as the Ontario .cities (Hamilton Windsor,; bttawa and

London) apd the Prairie cities (Edmonton Calgary) and also Vancouvetv

- 'v‘ Rl

replaced them. These, changes in the national urban hierarchy were the f‘

J .
result of a large number - of factors, though?one important one was the

~ L3

o
. - .
1 .
. N . P

-
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economic con&itions in the regions in théhleach city was located.
Cit{és in the AFlaﬁtic Provinces lost ground félative to thé'pthers

as the level of economic‘égvélopment thegé lagge& behind that of Ontario
pnd,the_Prairie Provinceé. ' ;

' Tﬁe efféct that regional differences have had upaﬁ urban
'deve}opment has beén stressed in many different research efféf;s. For

, example, when.citiestwere grduped .according to their scores on the
‘principal components amené 52 soéial and eﬁpnomi;‘variables (King/2366),
most of these groupinés had a strong tendency toward regional cluster—
ing;}althoqéh all metfqpolitan-aregs were members of one gréup, |
irrespective of Eheif regional loéatiéh. This principal components - - -

analysis was performed for 1951 and 1961 data and the components

identified were similar, although the regional differentiation and %

metropolitan -dimensions were even stronger in the 1961 data set. Further-

more in a factor analysis of 84 social and economic variables, Ray (1971)

interpreted:B factors, of which four hhd-an element of regionélism.

Finally, a discriminant analysis on social and economic variables

measured for Ontario:and Quebec cities statistically identified two

¢

grgpﬁs of cities -~ those thaé had increases in poﬁhlation:on the one
han&,‘and-those tQPE experienced decregses in population on the othef'
(King 1967). fﬁig discrimination was, ho'e.m.v-ex",l overshadowed by the
-regional differentiatiqn be&ween 6ntario and éuebéc;,the King (1967)
study conciuded that further urban gy%wth modelling would need to'Fhke >

accohnt of sthe impact regional subsystems of cities had upon the

.- .

economic growth of urban areas. .-

“

_The Ontario-and Quebec urbanféystem has in fact been the_subject

S

' ) e’
- « : e
TN . s - . '

" e 4



of detailled research. Some studies produced-findings éhé: supported

»

the general observations made above about Canada. w.The effect of

economic differences between Ontatiq and Quebec:has been stressed

(King 1967) while Bourne and Gad (19}2)ifound that as cities get larger
their grcwth rates tended to converge on the system average and very

few non—metropolitan areas in Ontario and Quebec’enperienced above

average grcwth. However, the Onkgrio-Quebec studies identified two
important additional elements inithe study of Canazian urban: growth. /.

These were the city's location relative to other citles and its
industrial structure. < ‘ 4
+ . Several studies found location relative to metrOpolitan areas

’ -wns-inportant to city growth. Differential accessibility (Barber 1972),

location in a'regional metropolitan area (Bourne and Gad 1972) or in a

cluster of small centres (Hodgson 1972) and location on the periphery

of the urban system hting 1972) all featured prominently in differemt . - —2

analyses of the growth of Ontaflo and Quebec cities. These studies
. - - . - ' ’

suggested there was a strong linkage effect between cities and that

urban gronth was likely to be most rapid in cities that were close to

the major urban centres of the sample. This phenomenon was'fnrthek
investigated-ty-an-attempt to estimate‘in-migration separately te

satellite cities (those within 60 miles of an Ontario metropolis) and "

2

independent cities (those located further than 60 miles from an Ontario

&
metropolis) (Siegel 1971). Results showgd these two types of cities_
;{'
had inrmigration for different reasons; the satellite city attracted
migrants due to manufacturing industry growth, whereas in the

independent city the growth of the service sector was. the most

p\



=3

/\
1mportant element in generating in—migration These studies established

that location relative to a large city was an important factor in urban

‘ grow&? in Ontario and Quebec..
The impact of proximity to a larger cityldn urban growtn has ' gi;'
. ) . R & '
dlso been.ana}ysed for Saskatchewan’ trade centres bj Hodge (1965).

There, proximity to a large city was detrimental.to a qrade‘centfe's
growth, as consumers bypassed the centre in. favour of the larger city

~nearby. Th%s finding differed from the Ontario results because of the

different eméloinent structures involved: The Ontario analysis was of

» ae ¢ )
madufacturing industry, and here proximity to a large city meant ready.

access to markets and suppliers. Proximity to a larger city was

beneficial to Ontario cities as it allowed them to develop inter-

industry 1inkages with the larger centre, the Saskatchewan trade centre
suffered due to proximitj as Eonsumers bypassed it and there was no
opportunity to benefit from inter-industry-linkages. In summary,
proximity to a 1arge'centre appears to be important to a city'e'economic
.growth, tgough tne Jirection‘and strengfh‘of the relationship in ques-
tion depends upon thertype of industry involved. n L

The industry-mix.in‘a city was the'second variable stressed in
the Ontario and Quebec studies. This was generally measured by the
proportion of the workforce in manufacturing or other major, emoloyment _Sﬂ\
aectors. The proportion of the workforce in nanufacturing, for example,_
has been found to‘te a discriminator between fast and slow growth cities,
(Barber 1972) while an analysis of grbwth rates and industrial qtructure ‘,
found specialised crties h%n variable growth rates - ‘'some, such as
Oehawa, weregroniné quickiz whi%i othere,.suop as Timmins, were growing

'f' e . . . | ' k

b}
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-

‘notion that c1eies grow rapldly due to concentration of a particular

‘urban econoqic growt;‘f from the demand side aq§ from the supply side.

.
slowly (Bourne and Gad 1972). The” dif ference waé?due in part to the

type of industry - the autpmobile industry in Oshawa was growing ' '

faster- Lhan the mining induaLry in Timmins - but one cannot discount

, -

the effect that proximity to Toronto had on this comparison.

Hartwick andVCrowley (1973) have’ taken the emphasis on
industrial structure a step furtler and investigated city growth and
industrial aetivity for a sample of Cawfijan cigles. They found cities

that grew rapidly usually had a'broad range of induétries which all

developed at approximately the national average rate, * The oft repeated

industry was not suppurted-by the data in that study. , Lo
- B

The above survey ofvresearch on. Canadian, urban economic.grbwth
- : j""ﬁl ‘

has stressed the importance of metrOpolitan areas and the differencts

between regions i;\the growth of Canadian cifties. Furthermore, the.

i "

Ontario and Quebec studies in particular introduced the important
l e

dimensions of industrial;structure and proximity to Larger cities,
t - +

~and it is clear that any future analysis of urban ecqromic growth:-

mneeds to incorporate these factors. It is necessar& to find a modelling

strategy‘thatlcan-incorporate‘these.elementé.

!

o

2. I:beTJS?.’RIAL- STRUCTURE AND URBAN ECONOMIC GROWTH -

'+ Modeld. of urban economic growth have'a lopg history. The
— R . f

- ‘ )
industrial structure approach to urban analysis was developed by -

~ Thompsoa (l965)_wh6 suggested that there are two ways of looking at

-

. 3

The present.survey follows this classification. .

’ - . l
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A, Demand Analysis of Urban Economic Growth

The analysis of demand inyestigates the effect of export acti(gi;

-

: on the growth of a city. - The empirical justification for the importance

attributed to export production in overall city activity is sound;

- —

analyses of.ﬁhe'flows of goods and services in ﬁéjor me&r0politan aféas
such as Stockholm (Artle 1965)- and Philadelphia (Karaska 1969, and Isard *
and Langford 1971) have shown that external demand accounts for uptto

_SOZ,offtotal metropolitan area expenditure. " Put simply, export base.

models were developed as follows: . 0 v,

k]

< BE = BAE, + BE_

« where the change in employment, AE is seen as having two components:
. ¥ 3 N * .
AE,, the change in export employment, and AEg, the -change in 'service

E ' employment.- The cHanée in export employmenf, in turn, was related to

b1

x15'x2";‘5”lx 3, a"sét of‘ékogenenus'forces. For example, in a steel

industry city suchrés*Hamilton'the national demand for steel may be

/

used to estimate change in export employment. Hence,

a
- -
.

- 1

o e ’
BE. " = £ (X, Xy, «ny X))

- The model was then completéd by making- the serv;ce‘sector dependent

- *
» upon the«quort sector. Thgs,

AE = fB(AEx) . . ' | ’ : ‘




- maximum benefit from the increaséd export demand. -

The change in export employment and the change -in total employ—

ment are related by an epport multiplief similar to that found in models

- a

‘of income determination of a national economy (Shapiro 1970). Over a *

time period, a change in demand for the output of the export industry

‘was reflected in the city économy by an increase $n factor payments. ~

These were either spent on the output of the service sector and hence ‘ 3
circulated around the city economy multiplying the original increase in ¢
income, or. they leaked out of the city to be spent elsewhere. The

A

development of the service-sector was then critical to future city

growth as it was needed to contain the leakages in order to'realize the

‘Applications of models with this general structure can be found

v o _ -
at both the urban and regional scale The size of the export*base

multiplier was estimated by Hildebrand and Macé (19501, and also by
Tiebout (1960 1962) and Pfouts (1957). Ratios between export industries
and service industries in Canadlan cities have been calculated. by Gray

(1969).' However, there has been disagreement on the scale @f ‘area and

]
L}

time for which-export base.models were appropriate. North (1955, 1956)
has presented an ex;ort base appreach to reglonal development over a
long period of time, whilst Tiebpout (1956) and more recently Mattila—
(1973) have argued the .export base model was really a short run income
determination model. Similarly there has been disagreement about what
were the basic industries, how they changed over ‘time and what was

)
their particular role in different size cities (Andrews 1953 A,B,C;:
Blumenfeldt 1956). Gray's (1969)—study, for example, has shown that

a

the role of the basic industry in Canadian cib&es becomes weaker ‘as
. s S _
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cities grow.

N\
\

. - ’ . ‘
\ There, are two fundamental weaknesses associated with the simple

ﬁ&port_base model outlined in research cited above. The first is in .
, ' ’ : :
- the ‘assumption that/ﬁ change in demand for export industries leads

directly to a chénge in total employment. The second is that'tﬁe
service sector responds endogeneously to chanéeg in export employment,
B w

These two elemgnfs in the model have been the lines of substantive', = - /

research. - ‘ o S

Thé probled of the relationship between changelin dgmand_for
expo;ts and change in'reéional Ior cityi emﬁloyment has been analysed
. by Borts and Stein (1964). They introduced the labour market into‘the.
\;analysis, similar to macro-economic modelling of national growth, where-

Fhe change in output in the product market affected wages and employment

ip the labour ma;kef. This had the effect of complicating the impact

-
o b

. 'tﬂeta chtange in employment in an expo}t industry had upon a ci;y
economy, In the simple models it was assumed tﬁatda-chaﬂge in export

inddgtry employment led directly to a change in total employment.

i HoweﬁS:,.in the Borts and Stein (1964) model a change in demand for

expdr industry output affected wages and employment in particular
'induétries through its impact on the. labour market. -They argued that
’ § ' L 3 : ' ,
in an urban area, particularly where the labour market was open (in

r

the senséythét it is affected ﬁy inter-urban migration), the change

in export}demand_could influence total,employment.in several different

ways, If ikchange in demand for exports boosted money wages in exporé
. T e . .

industries the labour market could react in three ways. There could

be first, immdgration, boosting total employment; second, intersectoral

- N -
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" aggregation He estimated a multi—sectoral'qxport base model for the

‘several basic industries Jithin the Detroit MetrOpolitan Area. Hattilla's

b .
R o

‘ .x 5’
shifts withinltbe city, not éltéring total employment; and third, a
reduction-in.unemplo%ment in the city as unemployed labour filled the
vacaneies breated. ‘T\e eeaential point was that the cbange 1& total
employment that a city e%perienced‘would depend on the labour market
cdnditidﬁs of each induetry involved in export actiuity'F some industries
!

‘may have labour shortagef whilst others may have surpluses

Thus, the Borts and Stein (1964) angigsis established that export

.base theory. was too aggr%gative and had overlooked the working of the

1abour ‘market. Mattilla (1973) also addressed the problem of excessive

results made it clear that‘the export base model could estimate:
. o _' .
metropolitan income more accurately when structured in this fashion than

L

when a single export base was used. . . ' | P

Two studies.have.attempted to estimate the dynamid'nature of an
open urban labour market. Muth (laﬁB) and Greenwood (1973) have both
undertaken research in this area, concentrating on the impact of migra-
uion on 1abour force growth. Muth (1968) set out to test hypotheses -
from Bort; and Stein (1964), but he modified them slightly in, order than
urban growth and migration were simultaneously determined. His model R
had an export base’ framework with urban employment divided into export
and service activity, although the ! emphasis was really on labour market
variables such as wages, employment and migration. Muth's results: were
"inconclusive ‘and he attributed tbis to the cveraimplification of the
export-service dichotomy in‘the'export base framework. ' He stressed the

‘need for a different classificatilon of industry to make his analysis

oy . - —
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more sensitive to actual conditions in city economles. Further research

e e WA -
Ay

by Greenwood (1973) showed that the simultaneous interaction between

output levels, employment and migration, under the influence of the
.. \\\, " . ) -
money wage rate in each industry group was critical to employment growth

in Prban areas. 4
A second ;erious duesgion raised of the expart base models
referfeé to the behaviour of the service sector. Mattila (1973) showed
. T
this element of.urPaﬁ employment had a high degree of autonomy within '
the economy of Det;oit, and converse to the expec;a:ions of the export :
base model the service sector didlqpt chénge solely in responée to
.chanées in export emplprent,‘ Seéfching for the role the service secter

played in employment growth in Canadian cities, Harvey (1974) estimated
»

the relatiofiship between the change in service industry employment, .

AE_, and the change in export indﬁstry employment, AE . He used a model

~~

as below
‘ - AE o + BAE_

’ and hypothesised that o would not be significantly different from zero.
‘ ‘This hypothesis was developed directly from the export base model,
i.e., when the change in $xport employment was zero there shbuld_be no

change ih service employméht. However,.he found a to be significantly
difﬁereng from zero for a sample-of 39 Canadian citiés.. Thpsﬂ like -
'H;ttila (1973), Harvey (1974) established tha£ the service s;ctor did
not simply fo}low tﬁe éxport industries, but respondéd to forceatthat .

 gave it some independence from the export sector. An attempt- has been
&, Lt : .

F
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‘made to identify the forcee that influehce the service sector. For
example, Polzin (1974) has shown that service Bector.employment growth .-
was related to city population, income per capita and the city s
geographic setting, that is its location with respect to other cities

in the urban system.

p : i .
The resgarch of Mattila (1973), Harvey (1974) and Polzin (1974)

&

.. has established that models which incorporate endogeneous determination

“of change in employment in the service sector oversimplifylthe analysis
of the urban growth process. 'The growth of the service sector has been
shown to depend in part on the export sector, but also on many other

factors, ‘especially the city's size, its position in a spatial system

-and the character of its export industries.

¥

B. Supply Analysis and Urban Economic Growth
!

The supply side of iurban growth analysis has stressed the
availability of factors of production - land, laboursand capital - as
the principal deterdinant of growth. Theories of thisg type' su

N

that some cities grow faster than others because they Mave more to

-

offer in the way of factors of. production. Tnese-factors inglude the

availability of services B, transport, finance and other infrastructure .

- and supply oriented models of urban growth have stressed the role of

the service sector in urban growth (Blumenfeldt 1956). This approach

assumed that the ayailability‘of servicea within'a city wEE‘a\Eajor

season why new industries would locate there and furthermore ‘these
N .

service industries allowed externally generated income to circulate

around the city economy with its consequent multiplier benefits. The
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! strength of the local servicegsector-was inversely related to the leakage

of income from r’//ci omy and hence the supply factors were ascribed

‘a major role in urban growth 7 ) ‘

S

The supply models suggested that cities 'grow when firms see

e ——— —y

advantages.in spatial juxtaposition; the essence of the problem, then,

[}
o

was to identify wheh proximate location was an 'Important locational force

o

vy

for firms and industries. Czamanski (1971) has addressed the problem of

r\,'idﬁntifying the major inter-industry linkages in urban areas. He

investigated the hiypothesis that in an urban agglomeration various

b - “

ancillary links with suppliers of technical, commercial or financial

services ("links due to spatial juxtaposition") are more important than

links based‘dﬁ flows of raw materials, basic production ingredients or

outputs. Locating the strongesgﬂlinkageé/i; several input-output tables

. 8
)

led him to conclude that "links due to spatial juxtaposition take

'precedence over those due to technical affinity ... for plants attracted

. - . ‘ .
.to urban agglomefations, the very existence rather than the nature of

the numerous and manifold links is a prime consideration" (Czamanski ,
1971, p. 149). Furthermore, Streit (1969) hag used correlation analysis

to test the degree to which spatial associations reflect sectoral

linkages, and the statistical relationship he found, although.positive,'

-

was weak.

-

-

Research intp the supply side of urban- growth has stressed that

cicy economies have complex internal flows of producrion and income,

which together make an important contribution t3feconomicggrowth. These

internal flows are stronge*t.between sectors not necessarily using \
. ;o

related inputs and outputs, but between manufactureﬁp and a.range of
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tertiary services. Consequently, the complexity of the local sector

was an lmportant parameter in a city's growth.
‘ - P

The'foregoing.survey of‘both the demand and supply -approaches to
urban growth has stressed three hejor themes.‘ The first is that the
export and service industry dichotomy is too broad and that if thg demand
approach is used it may operate more sgccessfully with a diffd?eﬁt
classification of industries. The secondrtheme is that of the autonomous
nature of service induetry employment in cities, and the third hae been

-y _

the role of labour market dymamics. It is not possible to handle all

three thémes simultanecusly and in the present study oniy'the first two

N

. will be taken into consideration. It is suggested that a'different #

i

classification of employment would prove more useful and that recogni-

tion need be given to the autonomous nature of service induetry employ-‘

n

ment. Furthermore, the industridlvclassification that is decided upon

will need to admit both the infLuence of metropolitan areas in the
b

‘Canadian urban syst m, and the iqportant role that the regional economy

-

plays in geach cin s growth. It wds clear that afsimple export base

framework would rlot allow analysis of this type. As a result the

emphasis of the research shifted toward a search for an alternative

classification -of industry. ] SRR i

. . ; . ‘ .ﬁ&l g’ ‘ .
3. AN ALTERNATIVE CLASSIFICATION OF INDUSTRY & ' -

-

A first attempt at a more 3ensitive clasaificetioh of urban

employment was made by Czamanski'(1964;“1965). He formulated a three

. - \\
sector model and estimated it bOth for four city size groups at one

point in time and for one city, Baltimore, over time. He proposed g

three groups of industries = (i) "Geographically Oriented" = industries

e

-
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represenring the impact of input-output linkages, and (iii) "Urban -

) classification did not 1end itself to incorporating the role played by -

with particular locat{onal requirements such as oil-rcfining; C

‘on service sector autonomy.’ .

16

v

(11} "Complementary" - industries influenced by agglomerntive forces,
'

industries such as retailing, shown to be dcpendent on city population

The Czamanski models have been able to_successfully predict urban

growth; tﬁeir predictions-of population size;hsve been checked aéaimst

available data and the results‘yerc accurhte'(Czamansﬁi'1965):'“This ’,d

accuracy indicated théf"a three segtor framework with a demand orienta-

tion was 1ike1y to be_{ successful modelling strategy. This approach waq

used in the preliminary analysis in the presgent study, but the industriul

¥

a regional ‘economy :in the growth process. --Furthermore in the Czamanski -~ ~

models the service sector, ("urban industries") depends directly upon

o
™ *

. the other sectors and so they are out of step with the recent research . .

Iadd "
L . -
. -

Y

It was decided to use a,model framework that allowed.for analysis

of both the regional economy and the local service sector. This objective

"
A

'could be achieved . by using a three group classification of industrial

employment in cities - national, regional and local industries This“ L

was a departure from the export base approach for two reasons. In the
. = . .\.

: £irst place, it admitted that the city had three separate'sources of
. . £

demand rather than one;-and secondly; it allowed the s%fvice sector ;
- satisfying botL regional and local markets - tophave an autopomous
role in thermodelistructure. Muth (1968) hasﬁtommented that this

distinction could be useful in urban analysis. He fouhé the export--

and service dichotomy to be oversimplificd as he believed there were

-
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: ¢ .
two types of industries involved in export activity - those sellihg on '’

F— . } N

g national markets with ekogeneously given prices on the one hand, and

(R

-fiyms facing finltely elartic rtgional demand schedules on the other. -

Furthermore, there was strong empirical evidence that the

i .
-

distinctlon between nntlonal and regional markets was a legitlmate one. :

J

In his analysis of" growth in New York Vernon - {1960) 1Hentified national

and regional marktt area industries, and this distinction was also used

n
-

by Duncan,(lQbO) in research on metropolitan growth. ”RegiOnal markets

< ‘ . .

and subsystems of cities have been identifiﬁd by Mattila and Thompson

(1960), King, Casetti and Jeffrey (1969) and Borchert' (1972) in’the

b

U.S., and by Bourne and Gad (1972) in Ontario and Quebec, Thus,there

. . o ' 3
ht] v ] [4 o ,

_appeared to be theoretical and enpirical juﬁtificatfcn to use national,

. N _ Co . < .
regional apd local industries as a framework to analyse urban growth.

Consequently, it was used in the?present study to analyse employment

groyth-in Canadian cities. ‘ . ]

i

¢




. CHAPTER TWO

v

STATE}Q\IT OF RESEARCH OBJECTIVES

It is prOPOﬁFd that eeployment in Canadian urban areag oan be
classified into three categories - national, regional or docéi indﬁstriegx
- depending on the market area for the industries’ praducts. The
objéctive of the diésertatiop is to identify the indﬁstriés tha& are in
these catego:ies,hand then to attempt- to predict employment change in

- ) 9 SR ] .
each group. The basic contention of this dissértatioq is that qiffpreﬂt

. !
economic forces account for changes in urban area economic activity in

f
each of these industry groups. In simple terms, a éity s national

industries are seen as being comditioned by national-forces, its regional

industries by regional forces and its local industries b& conditions in

Ry

the city's local éééﬁémy. A major concern is over the identification of

these forces; the research seeks”to isolate the components of the spatial

_and ‘economic system thgtjihflﬁénces change in each of these groups of

indusfqies in Canadian cifies. . , 1
‘1. * RESEARCH METHODOLOGY '
‘ / . »
{aue & )
The most straightforward techplque tq»fﬂf;#g; change Yin these

_.groups 1s to use a regressioﬂ'model which relates chahgeSiin group ,
gnpléyment o some hypéthesised spatial and ecofiomic variables. The

fe%;essi model enables a statistical assessment to be made of both the

, 18



strength of the ‘relationship and the significance ofﬂthecparameters

in the rela;ionsh%ﬂ. ".

There are several alternative ways in thch regression analysis
can be pq;formea in the study of industry groups:in urban areas. The
fifst possible regression structure of relevance here is one that;is
applied inithe temparal domain. This would involve egtimating

-

parameters in a model where the dependent variable,.AE_ - change in ' -

B
employment -in industry group g - is related to independent vari%blé‘
" either measured at the same time period, or at an earlier point in

time. Hence

1)

BEp = £1(8X), 8Xp, ..., 8Xp)
\
or —_ ’
) .
. AE‘:SJ = £,(Xp, Xpy eeey X)) : . (2)

] Al

The first model relates éhangeg in employment to concomitant changes in

the independent variables and éffectivel& represents an énalysis of the

evolurion of the system under study. The second model relates changes

in eﬁéloyment to conditions’ in thé system at the start of‘th t;gé

peqiod. . | : : 5‘ o
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However, neither of these approaches directly measures an
AN 3 .
important element in urban analysis. This is the effect of space and

the existence of an autocorrelation effect between the growth rates of
_cities in an urban system (Cliff Lnd Ord 1971). In simple terms the s
tﬁmporal regression can be cast in a gpatial domain when the dependent

variable in city 1, AEgy is related to activity Levels, X, in other

cities j, ..., n. Hence,

.

ME, = fé(x, ey X0) _ ) - (3)

¥ -

CIiff and Ord (1971) have shown how a model of this form can be estimated
for a regular lattice; where n, the number of cells adjoining ‘cell 1
equals fodr. How this same etrategy couln be used for a system of .
.irregularly epaced cities is iess clear. For a start one needs to | -l
specify a set of weights that measure the-interdependencies oefneen
cities,reflecting,_for example,'inter-city‘distances. Furthermore,_qrd
(1972) has shown a model that modifies maximum likelihood estimatore is

!

necessaty(to achieve unbiased estiffators.
| The reéression format in (3) above is essentially a Spatial
forecasting model (Curry 1970).. It allows for the prediction ¢f employ-
ment change in city i, given activity levels in other cities. It a
separate regression cduld be performed on each industry group in every ‘P
city, the results would provide detailed information on industry group
growth. However, tﬂe empiricel estimation of such a model for each city
requires time series datq} these are not available at. the required leveltsff

of spatial and sectoral tesolution £0r Canadian cities. A-ﬁ; o
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Consequently, one is left with the tempéral regression format,
in which the inclusion of the spatial dimension is only implicit. This

. ’
involves, for example, the use of independent variables such,as distance

to a larger city or other distance measures, to estimate the influence

that -space has upon the growth of cities. This approagh however does
not incorporate the gpatial dimension in the explicit sense as suggested
\ AR

by Cliff and Ord (1971). These authors' models éstimate the rclation-

-

ships between activity levels in cities and hence admit directly the

~

spatidl aépendency that exists betwéen activity levels in cities.

The implicit incorporation of the spatial element can be

achieved by a regression of the form:-

AEg/= £,(X1, Xpy +euy Xp) T ' | (4)

\

Parameter values in this model ‘can be estimated from two separate data .

sources. The first 'is to treat the regression ds a time series analysis.

for a single city. Th{s.provides information about indusfry group

behaviour in that city. If regressions are then performed for several
cities, the éeneral behaviour pétterns’of industry gréups wouiﬁ become
ciear. However as commented above, timereriﬁs employment.data that
can be anélysed;separately for national,]regional.and local industries
are not available for ‘Canadian cities. Thus'é crosé-séﬁtionaifgpproach
is necessary. This invilves obtainigg data at two points in timé for a
sample of cities aﬁq performing the tgﬁress;on on these data. Thisb

approach suits the prtesent research as it provides a commentary on the }

behaviour of industry groups as aggregates in all cities, and it can

o

+
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also be structured'in a predictive framework.

The research proposes that tb;al eﬁgioyment change in a city,

AE, has three components:

* -AE .u éEN + AER + JEp

where the subscripts ﬁ, R and L refer to national, regional and local

indsstries. It is proposed that each group of employment has identi-
’ . o

fiable forces X1y xz,....,'xp that are related tonemployﬁent change in

each group.

L

AEy EN(Xys Xgy «oes Xy) .
AE, = ' fR(Xj, L Xz)

r {
b = ‘ngxm, Xpr woen Xp) .

The problem is to identify the XypeensX _variables. For each group

P

specific hypotheses about the variables relevant to change in emplo&ment

are tested with correlation and‘%tepwise multiple regression analysis.

H

.

-

2. THE DEPENDENT VARTABLES | :
An important Essumption in the research is that the: economic

growth exﬁerieﬁced by a national economy is tramslated intc demand for

the production of national, regional and local industries in cities. It

is assuﬁed further ;haf this demand i{s not allocated equally to all

. . P [ -~
v

SEl
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cities in the system. The real prob}em then i3 to suggest the {accqrs
that might condition a city's ability to share in this demand. Hence
the-?esgarch éttempts Fo‘isolate a.city's ability to ;atisfy nationél,
regional and local.deqaéﬁ in cémpetitiqn\wi;h otAer citie; in the .
syétem. A dependéﬁt variable has éeen develaped for each industry g;oup'
th}f measures th%s‘éffect. it is assumed the change in employment haé
two components - the first depénds.on the national averége change’all
~cities exPérience,xwhile the secong reflects each city's uniqug industrial .
growth. This second’component is the dependent vptiable used for each
industry group and 1is basic%ally city employment chénge after a national
‘average change has been removed. T . ;_ .

This variable is iq f;dt thé shift component in the language of
shift-share'analysis (Dpnn 1960; Perloff et al. 19§O)f To calculﬁte

pl

this component it is assumed there is a known national average change
in employment in each industry group over a time period. Itr;i/ifgpmeq
further that each city at least éxperiences this amount of wpk.and

hence an .xpected change in employment for each ind

calculated for each city‘bver the tiqe ée;ﬁgﬁfg/The ac?ual change cén

be found from published déta. Thegéifgégence between the éctual and
expectea change is tﬁe ihiftkgomﬁgﬁent and tﬁis is the dependené
‘variable in the'fegressgbﬁﬁﬁodels-developedfin this.reséarghf The method
of caiculéting thg/dé;eﬁdént variablé for ome city, for regional

industries, 1is shown in Table 13 the~cglculations for all cities, for

all three industry groups, aﬁpear in Appendix Five.

-



Regional
Industry
Employment

- 1951

(1)

236201

\ "TABLE 1

1 T

CAﬂFULATION OF DEPENDEXT VARIABLE

\ -~
TORONTO - REGIONAL INDUSTRIES
) S 5
[
§

Expectéd , © Actual
Change ‘in Change in
Regional . Regional
Industry Industry
Employment Employment
1951~196\ ; . 1951-1961
] -4
(2) . (3)

‘96776  + - . 112487

“u
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v . . . W .
In Table 1, columns (1) and (3) record data available in published

statistics Column (2) records the expected change in regional industry
employment in Toronto trad it grown at the national average rate of 40.97%
between 1951 and 1961. Column (4) records the changn 1n regional industry
employment 1n Toronto iﬁrexcess of the national average change It is
denoted AEé,' This ;ymbol is .used with different subscripts to idennify
the dependent variables in the regressions in this stndy.

This particular depeﬁﬂent'variable emphnsises the explanation not
J% absolute changes in indnstry group employment (which are nighly

correlated with population) but of changes relative to the national average.

It means that the analysis to follow represents attempts to predict not

©

simply employment change in nafional,'regional and local’industries, but. .
change in emplo;ment after an assumed national ave:agé change has.be:g
removed. Thus, 1f there i; some industrial growth that is sharéd by Qll
cities, and some that is unique toc each city, tne‘dependent variable
described abo;e attennts to capture this second component: This apprnach
shatpens thg.focus of the study on individual cities and their %Pdustrial
growth by measnring how each city performs vis-a-vis the national average.
Admittedly; Alonso (1972) has criticised the nge‘ofrthis tvpe of
variaBle;~ His nontention is that cities do not hane an equal ability toi
satisfy demand for~an indnstry's output, bechuse proximity ;o another
city can increase or dec;pase the sharelof-demand -‘in a wonde ecenonic
actiﬁiny is Spatiaily autocorrelated in a system of cities. Conseqnently,
Alonso (1972) believes a better nethod no obtain an estimaté of a-city's
expected growth is to fit a spatial autocorrelation function to data on

’

employment growth in cities, This function would 1dentify a residual
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for each city representing that city:§ growth in excess of the expected

‘value, giveh its spatial location. However, estimation of a precise
k]

spatial autocorrelation function for a set of irregularly spaced cities E
is a vexing problem. Indeed if this were possible, the Curry (1970) and
Cliff and Ord (1971) approaches to spatial forecasting would be'used‘and‘

+ k. . .
- regression models formulated on the basis of the known spatial auto-

J
correlation between .employment growth in Canadian cities. It 1s precisely
because Alonso (1972) is unable to specify the form such a function

should take that this present research used the national average method

to filter out a component of growth assumed, to be shared by all cities.

- L]

3. THE DATA
This reséqrch requires'data'oﬁqurban embloyment, disaggregated

“Ynto a sufficient numbqr"df-éub'categories CO-a116W'fof classification

into three groups of inausqries. The data need to be avaifable for cities

Ly

that have similar boundary definitions for two separate years, and
furthermore definitions of the economic ‘activity contéined in each

" industry group need to be similar for both years. In summary, data have

o

to be avaiiable for spatial units and an industrial classification that
' v .

have consistent definitions at two points in time. .

4 -

The definitions both of?the_gpatial units and-emblbyment'groups .

for which published census data are'geported have changed between censuses.
bénsequently; a transformation of.published data is needed. This has been
done by Grossner (1970) who pfbduced data for similar industrial groups

and -comparable spatial units for 46 Canadian cities in 1951 and 1961.

Hence these data satisfied-the major iequiremeﬁts of the studf. Ideally .
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it wonld‘be better*tg have employment change data for time periods less
. - -
than ten years; a ten year time period introduces the possible influence

of a very large number of forces. This is reflected-in big employment

' »

chenées in some cities, 'well in excess of the regreeeion'models'
predictive abilities. However shorter time period data were not availe

able, so the’study uses the Grossner (1970) data. ' The data appeaff}e
- ~ ) ) :

an Appendix to Grossner (1970) and also to Hartwick and Crowley (1973).

;e

4. SUMMARY o - : A

Broadly the research strategy is to take change in employment

relative a national average change in national, regional and local

industrfies in 46 Canadlan cities 1951~-1961, and to identify variables .

measured in 1951:that can predict these changes. The research attempts
: | .

L=
+ to identify the independent variables Xy, ..,xp in the three regressiod -

models.as shown below:- . ) . R . ¢
" - .’
*
s . ' AEN = fN(xlg XZ, sa0y xi)

* o -

AE.R = f (Xj, Kk tay Xz) _ . R

AE¥ = f (X, X x) - e 7
L L¥m* “n* " Tp’ .

-

and use these modele to analyse urban growth in Canadian cities. The
) following prOposLtions are tested:- _ . Yooa
(1) Employment in-national, regiomal and local industries .

responds to different economic forces;

.
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(i) Growth in these 1ndustpy groups can be predicted from ? *

e
/’ knowledge of certain key variables at the start of a time peried; which

-

implies | S A .

r (111) This classificatipn of industries is a useful one to

r

- analyse employment change in an urban system,

-
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CHAPTER THREE - . -
A CLASSIFICATION OF INDUSTRIES

‘A firsﬁ step in the research was to-devélop a means of classifying
industries into three groups - nafional, regional and local industries.

Several authors have classified industries for various purposes and

their -efforts are revieye&’gelow.

1. A SURVEY OE_GLASQ;FICATIONS OFRINDUSTRY
"~ Groves (1971) has summarised previous aétcmpts to classify

industries. He observed tﬁat othér authors have'used a combination of

several of thg following criteria to arrive at thelr classificarions;

(1) Locational Pattern
(ii) Market Area Served -
(iii) Plant Characteristics
(iv) Transport Media Used
(v) Nature of Product and/or Raw Materials :
{(vi) Communication Requirements

The present research needed a classification based on the second criterion

A ]

- market arefgerved.

> -

AN :
The three group classification - national, regional and local:

.industrieé - has been used before in urban and regional résearqh. Vining

(1946) used it in a study of'regional business cycles, Isard (1953) in

‘a regionaf input-output table, and Dunean (1960) and Vernon :(1960) in

anaiyses ofhmetrOpolit;n areas. Mennes et al. (1969} have used a similar

three group classifitation - international, national and regiomal

29 -
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1

indusfries = 1n a spatial growth model of Mexico. In all the studies -

¢ ' e . o
the cla: ifications were based on the assumption that some goods—feﬂgrﬁpfrdiddf——

a . . —

-iron and steel and automobiles) WeTe only produced in a few locatio‘ | e
tfor economic or technical reasons, and that these industries supplied
the natidhai market from their few locations. A second group of -
'industries, such as the food industry, were located in several cities |
in an .urban system and supplied f%eir.uroducts_to-sub-national or
regional parkets. A thirc gruup of ia&ustries produced and sold all -.
their cutput ln-each{city_and3the best example of tﬁesejlocal industries,

was retailing. This classification dEpended §olely 'on location and the

implied market area served Other characteristics, such as corporate

structure, éere-not considered. Many firms in the food industry, for .
example, breweries, were national companles with headquarters.infa' _ .

major metropolis and a market eutepdlng across the nation. . However,
they operated a branch plant prbductibu s&stem and their branches - . § '
supplied regional markets and so this industry was classified as

>
2
i a1

s

"regional".gd

Both Vﬁ#ing (1946) and,Isard'(1953) came to)grips with the probleu

of how the market area of an\industry could be measured.without_precise'

data on sales and distribu;iou. ,Viﬁing'(1946) measu?ed;the tendency for
"'industries to localise using State Liiju;—EQEii dataa "Phe classification
focussed on the prOportion cf State j s labour {:rce’/LF, in industry-i: °

LFij . - . . ' . . ' ..\
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\ . - n a \
relative to the shdare that indzziry i had i the national labour fortg

(LFy).
N ~

LFy .

The index:

c
s . L
\

was computegd for each state and calculations made of the number of

qtates that hadaan index greater thad unity. National industries were

~

those that were highly localised - i e., a. few states had indices

' greater than unity, representing concentrations of the'industry, An

= -

;array of induatries was produced -with national industries such as

:-automobile production as the most contentrated through to retail trade
~as.the lenst concen;r%ted. .

- - Isard (1953) stnerén\aw;y frod the lotalination measure and

- . made a direct attempt to measure outpnt and sales for e&ch industry in

eééh state. He estimatga Rroduction and Consumption for an industry in

N - 1 “ 4o

',_each state, and was then able tc calculate the surplus or deficit for

P

each state. He defined a national industry as one which had a large

£y

-

v
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number of states in deficit and a few in surplus (i.e., a concentrated

pattern) and a local industry as one which had had oufgfsmall surpluses

r

or deficits in all states. This\approach was preferable to thﬁt adopted

1

by Viniﬁg but itsrdata requirements prohibitea its use in the present
research. Isard produced a list of indusbriés siﬁiiar to that

produced by Vihing, and both are faﬁulatea in‘Appeédix 3, along with the
Mennes eF al. (1969) classification. " Mennes et él. (1969) éioduced

Eheir clasgification by whai the authors describe'as an fad hoc strategy"
whe}e,indust;ies were allocated to classes solely on what markets Mennes

¢

-et al. believed to be appropriate, based on‘fhe knowledge the authors

. » o '
had of the di?lkibution of industry in Mexico.
: . : ; N
These classifications produced arrays of industries with national,
O o A

"

or most spatially concentrated, industries at one énd.and local industries
at the other. None had an analytical method to separate the regiggal

fégtggo;y; and the only operational mehhpd was‘an ad hoc selection

§trategy. - Isard quhd two iargé gapéfin his array of industries and
defined these as the gerders of the regional class. Botli Vining and .

Isard found the level of disaggregation of industry employment data to
s ] .

be critdcal to the allocation to a class. .If there wera employment data
on Metal Fabrication alone, for example, the high degree of concentration

" in the iron and steel industry (a sub-category in meta] fabrication)

—

would be lost and the industry.mayiappear to be a regional industry. -
Thus, the greater the disaggregation the more sensitive was the

classification system used. ?
T P : ‘
Hhtg survey of preyiously developed classifications has ghown

L o

1 Fd e . 1 ) . .
that in the absence of precise estimates of the market area of

v ..
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0 _
industries, classification has™generally depended on the locational

}
charactgristics of an industry. Both Vining and Isard assumed that the
locational pattern had reflected market area forces and overlooked any

industrial inertia or.other inefficiency in the working of'the spatial

system. They assumed further that all firms within an industry had a
< .
similar market area for their products, irrespective of size, age and

relative cfficiency. Although these two critical assumptions were

probably violated by the data, there seemed no other way to effectively

disaggregate industries into market area groups.
!
{
An alternative strategy was to estimate the tendency for

industries. to be distributed in accbrdance with the distribution of

population. It was expected the location of the retailing industry in
an urban system would bear a close correspbndénce to the distribution

: - ) : . . .
of population in that system. Conversely, the iron and steel industry

was not expected to be located in any way si;ilar to the pattern 6f o o
'populacion distribution. Hence, the example of retailing was one of a

local industry, whilst that of.iron and steel was an example of a

national industry. Hartwick and Crowley (1973) have provided some data

that could be used to classify Industries in this manner. Théy used

least squares regression to estimate the parameters Ay and Bi in the

following model: ’ ' ©
> o Ay By '
LF = e CIiPO - €
ij k| ,
whefe LFij was the Labour Force in industry 1 in city j, and CIPOj was

the population of city j. The R2 values obtained for estimates o{ this

]
’

- -~
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model fer each.induatry'were reported. .The RZ value measures the pro-
portion of variance in labbur force shares in a givenfindustryétnat is
associated  with city pOpulations in theermmle Consequently an

industry with a high R2 value in this model has the variance tn its

ahares of cities' labour’ force closely assoclated with the varilance in
cities’ populations., On the other hand an industry with a low R? value

in this model has its variance in labour force shares nct closely related
to cities' populations These two values were interpreted as typical of !

a local industrﬁ'in the first instance (a-high Rz) and -a national

industry in the second case_ (a’low R ) The R2 values obtained by

Hartwick and Crowley (1973) are listed in Table 2: they have been
. A : ‘

presented in ascending:orQer.

’%able 2 shows a-range of industries:similar to that;produced by
Vining (1947) and Isard (1953), with national market area industries,
like iron and steel and textiles, at the top of the scale and local
industries, such as retall trade, at the bottom. Hnwever, there s no
means of cleaply identifyiné the midwdy category - regional industries
- though it is“liaely they'afe.cluatered atound the group- "Provincial
Administration": To achievelthe discrimination of regional industries . .

. : 7
-attention in the present study focussed on the distributidn of

-
b

industries among cities in an urban system, rather than on the relation-

ship between industrial employment and ‘population.

N

2. A METHOD OF CLASSIFYING'INDUSTRIES

A moditication'of thre Vining technique was used to classify-

industries into national, regional or local industry groups. These

L]
-



TABLE 2
PROPORTION OF VARIANCE IN CITY LABOUR

FORCE IN AN INDUSTRY GROUP ASSOCIATED WITH CITY POPULATION (Rz)

& . ' 46 CANADIAN CITIES 195)
i N ) L
Industry Gfoup : : . R?
.Services-Recreation T, .02
. Textiles ) - .08
Rubber : . ' - = .17
Agricultural- Implements : ) . +20
Non Ferrous Metal Smelting o3 ) .23
Hosiery - W23
" Forestry . ‘ 94
% Iron and Steel - f . W27
.Mining ) o ' .27
Tobacco : . ' .28
Pulp and Paper .33
Fighinf and Trapping .36
‘Petroleum ’ ' .39
Electrical Appliances o ' 40
*Leather .46
Transport Equipment A7
Metal Fabrication 47
Chemicals « 54 '
Other Machinery . . .57
Administration - Provincial .59
Non Metallic Mineral Products . <60
Miscellaneous Manufacturing - .63
. Administration - Federal : .64
Clothing ’ . .67
Agriculture ' ' .69
Eurniture , . 72
Liquor and Beverages . . ' ' .72
Lumberr c - .73
"Blecticity, Gas and Water Supply .78
Food . .80
' Services - other .80
Transportation , . .81
4 Services - Religion T .81
Wholesale Trade e ' .83
Servites - Health and Welfare ' . .87
Printing _ ) © .89
Insurande, Réal Estate ‘ o .90
Servites - Food and Lodging o .91
Services - Business . ' 91
Administration -~ Local _ * .91
e ) . C Continued...

LN + l
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Table 2 Continued... ™

Services - Repailr
Services - Education
Congtruction 1‘
Retaill Trade
Services - Personal

Source:

Hartwick and Crowley (1973), Table 2.1, °

.93
.94
.94
.95
.96

36
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-,thtee‘industry groups were first defined in terms of their tendencies in

AN
R

locating among the 'cities in Canada. A national indUStry vas defined as
one whose labour force was concentrated in a few cities; a regilonal
" industry was one whose labour force waswdiSpersed‘among subsets of cities
in a sample, with a weaker tenoency to concentraie;rang"a local industry
" was dispersed among'all cities in relatively equal proportions, without
any tendency to concentrate.‘ The following variable was used to measure

the concentration of induetries in citles. Let LFij be the labour force

in industry'i in city 3 LFJ the total labour force in cit; j and LFy the
total 1abour force in industry i. Following Vining (1946) the variable

LF ij .

LF,

measures the share of employment in industry i that is located in j. This

was the first variable used to measure the tendency to concentratior, and

. \ , . .
it identified tities that held large shares of industry i. However, it

quickly became obvious that t%e“Canadian ;etropolitan areas held latge
shares of most industries - employment in the TranSport Equipment industry
~'in Montreal was larger\than that in Windsor in019§13 buL this group
'employeé only 4% of Montrealfs labour iorce while it employed 332.of
Windsor‘s labour force. Thus the share of eacn induétry's employment

woiild not capture the concentration tendency believea’to be important to
this research. -It seemed essential to,capture ‘the impact of high concentra-

tion of industries in particular cities such as the transport equipment

category in Windsor. 1In effect, some means was needed to compensate for



K1

elty size.
Attention therefore tdrned to a second varilable:

LFij

LFj

which measures the share of city-j's work for:e occupied by industry 1.
"The focus of this variable is on the tendency for some industries to
: , N . _ :
absorb large preoportions nf a city work. force. This changes the emphasis
.of the classification. h national industry is now an indestry which. has

lergé shares of the city labour force in a few cities. A local inaustry

has'similar shares of the labour force in most clties and the regiomal -

indﬁstries are once again a midway eategory. A methoq-to discriminate
induegpjes into g;oups is used that identifies the number of cities that
have large concentretions of their work force in a particular-innustry.
This #s done by constructing frequency distributions for eatn industry
showing the share of the city labour force in each of the 46 cities in
the sample. These distriputions are made comparable by using the same
six qiass intervaln for eachﬁfrequenc; distribution, The class intervals
are determined by usipg multiples of LFi » the labour force share of

(‘ industry i in total employment in the sample This is calculated as

. below

46

3=1
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where LF was the total .labour force of the 46 cities. The following
six classee were used: .
(1) Greater than S(LFi*)
(11) 2(LF1 ) + 5(LF1 )
(111) LF* » 2(LFi )
(v) L2(LF*) »LF* : N
). Y/s@Es*y + L/2Fy)
(vi) Less than 1/5 (LF *)

A frequency distribution is constructed for each igﬁustry and

S

industries are allocated to categories according’to the following
criter}a: | %

{; (1) A national industry is one with a bi-modal frequency
distribution. The twogﬁoees arise from the two groups of cities within

thendistribution - those with very large labour force shares in the

ipdhstry ' end of the frequency and those with very small shares in
the industry at the other end. This is typical of a national industry

< ' . -
as 1t has large concentrations. of employment in a few cities - the

mining and iron and steel industries are examples of this patterg.

Lol

Regional and local industries do ndt have bi-modal frequency

- distributions aerhey do not concentrate suffiqientltho dominate the

employment structure of several citiles. Hence this first step in the

ks

classification Filtered out the national- industries. To separate

regional and local .industries a measure of dispersion around the industry

share in total employment (LFi ) was used.
(11) A regional industry is ome with frequencies recorded in 4

or more classes. This means that regional industries could have up to

e
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5 times LFi* (in major regional_centres s@ch as Winnipeg or Saskatoon),
or as little as 1/5th LFi* (in_nities like Timmins or Sydney thch-have
sparsely settled hinteriaﬁds),'but the majority of cities have.sh;res
close to.the industry's‘share in total employﬁent}

(111) A lpcal'industr} is onﬁ.w%th frequencies rec;rded in no

-

more than 3 clésses. Beééusé the digt;}bution of a local industry is
. expected to be similar té*tﬁé distribatibn of population fﬁe sharéfthat
';ﬁcal 1ndu§tries ha;e in each city work force is ;xpeéted to be relafi;ely
similar from city to city. This means all cities are exﬁectéd té have }
shares in their labour £o£ce ciose.to the industry's share in éotal
employment. ‘ i c o

\ V‘Thus the hl?ssification is based first on the existenqé:ofla

bi-modal frequency distribution (reflectiné the concentration In a few ‘
cities and abéence from many Sthérs}, and second on the dispersion of a
.diéttibugion-about'a,central value - the industry share in total employ- -
ment. This ciassif;cation routine produces thé'grouplngs of indﬁstries,
) sh&wn withltheir‘rESpectivé frequencies in the six claéses specified
ear}ié;;iﬁ'iéble 3. This classification was compared to thosge develdpeé
by Viniﬁg (£946), Isgra (1955)'and Merines et al. (i969). (See Appendix
3). The allocation~of industries to groups Qas similgr. Furthermore2
~the variénge‘%p labour force shargs associated with‘city populations
(produced by Hartwick ;nd Crowley (1973) from the same industries -
éee Table 3) was paired'with the allocation that the classif%cqtion
fLutine made for each industry. These two.ar;ays are shown iﬁ T;ble 4.
Ideallylthe.R2 values fér all pational indugtries should be in

one range, for éxample, .01 to .50,'the regional industries in a second

T
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TABLE 3.

FREQUENCY DISTRIBUTIONS OF .

INDUSTRY LABO%R FORCE SHARES IN CITIES, 1951

-
w

1 %(LFi*) 1 LF * 5(LF*) .
<g(LF;*) . Z(LF %) 2(LF4*) >5(LF*)
National Industries ' .
Forestry 23 5 7. "3 3 5
Iron and Steel ot 32 . 5 T 5 - = 4
" Mining i 29 8 4 - 1 4
Textiles o 19 8 3 3 9 4
Non Ferrous Metal 37 2 2 1 1, 3
Smelting ¥ _ ‘ _
Hoslery 25 4 3 T4 .7 3
Transport Equipment 21 6 7 7 2 3
Chemicals * 8 19 8 6 2 3
Rubber . .32 13 5 3 2
Fishing . , 3 5 3 2 3 2
. Petroleum 31‘ 2 4 . A 3 2
o Agricultural 33 4 4 1 2 2
‘ Implement$§ -
" . Tobacco ' 40 2 - 1 2 1
! Pulp and Paper L 15 10 6 7 7 1 .
'+ Leather - 35 2 2 3 3 1
' Clothing , 25 5 7 8 - 1
Regi&ﬂal‘Industries ' -
4 * Electrical Applicances 23 7 5 5 4 2
Furniture 17 16 6 6 1 -
Other Machinery 11 e 16- 7 7 5 -
] Metal Fabricating © 9 12 g 9 i -
Miscellaneous . 6 ' . 12 12 10 4 2
) Manufactu:*?g )
Agriculture 6 13 . 12 11 3 1
L _Non Metallic Minerals 6 11 14 9 6 _
, Administration , 2 19 9. 10 4 o y)
. ~ Federal . .
. Lumber ' 2 . 19 18 4 3 -
' Liquor and Beverages 2 . 6 29 12 5 1
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Table 3 Continued,..

1
<§(LF1*)

Regional Industries .

Administration -
Provincial
Electricity, Gas
& Water Supply = ™.

Transportation

Food

Services - other
Serwices ~ Religion

Services = Business

Services - Health
& Welfare

Wholesale Trade

Local Industries

?rinting

Services -~ Repairs
Services - Education
Finance, Insurance.
Services - Recreation
Services - Personal
Retall Trade
Construction .
Administration - Local.
Services - Food, Lodging_

-1

1= W

*
LFi

2(LF1*)

14

17
17
28

20

29

28

19

37

24
28

P
' _l.(LF *)' A
SR el A |
L= *
‘ 2(LFi )
13 18
4 © 23
1 15
8 18
12 13
6 6
13 23
3 21
1 11
11 30
- 16
- 26
- *3
2 30
1 25 .
- 12
- 26

14
20
34
22
18
20

22

£

1 =N

[ T N« AN o W I
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5(LF{*)

¥

>5(LF1*),




" TABLE 4 ’ . '

INDUSTRY GROUP MEMBERSHIP AND LABOUR d
% . : ’
FORCE VARIANCE ASSOCIATED WITH POPULATION 1951

Industry ¢ ‘ 53 . Group Membership
Recreation ‘ . .02 Regional
Textiles .08 . National
Rubber ‘ 17 ' National N
Agricultural Implements S .20 National
Non .Ferrous Smelting . W23 National
Hosiery , .23 . « , National™

- Forestry . 24 - National
Iron and Steel o N .27 " 'National.
Mining 27, National
Tobacco . .28 - National
Pulp and Paper : ! , . #3310 National
Fishing and Trapping . ©.36 . National
Petroleum . .39 ~ National
Electrical Appliances : 407 ' Regional
Leather RN 1 .~ National,
Transport Equipment . v . Nationail
Metal Fabrication ' i 47 Regional
Chemicals - o 54 - -" National
Other Machinery ' : .57 ' Regional
Administration - Provincial : v .59 ' Regiohal
Non Metallic Mineral Products : .60 - Reglonal
Miscellaneous Manufacturing ‘ .63 o Regional
Administration - Federal - .64 “* | Regional '
Clething ' ' . .67 National
Agriculture- . .69 . Regional
Furniture . ' .72 Regional
Liquor and Beverages : - W72 " Regional
Lumber .73 Regional
Electricity, Gas § Water Supply : .18 Regional
Food ‘ . . - -.80 S Reglonal

--Services - other o T .80 Regilonal
Transport .- ) - 8l . . : Regional

" . Services - Religion : .81 Regional
Wholesale Trade . . .83 Regiona’
Services - Health & Welfare | - .87 - Reglona.
Printing ' T .89 Lotal ' -
Insurance, Real Estate ' : , .90 Local
Serviceés - Food and Lodging . .91 . Local

Services = Business oL w91 Localy

. . . Continued...



‘Table' 4 Continrued en

Administration - Local
Services - Repair
Services - Education
Construction
Retail Trade .

N Services - Personal

Soe

.91
.93
.94
.94
.95
.96

Local
Local
Local
Local
Local
Local

h

1




:more consistent with other regional industries, but the frequency

) distribution of labour force shares suggested it should be classified

.

“." ' . - » . o M . - J({S

range, for,eXample .51 to .90 and"local industries from .91 to 1.00 lf

L3

this were so onc could be confidcnt ‘there were three distincL groups of

1
W

industry. A look at Table 4 shows the national and rcgional differentia—

]
[ ©

tion is blurred, though the regional and local distinction is clear.
. . d
Four anomolies appeared —-recreation, clothing, chemicals and electrical
. o . _ . :

appliances. The Recreation indusfry has a very low R? ih the regression

with popdlation, due np doubt to its tendency to diSperse to.areas with

-

little population, not in any way inconsistent with its designation as

a regional industry. The induStry category clothing has an R2 value

’

as a national _industry. B . . e

e .\1 -

The Clothing,, Chemicals and Electrical Appliance industries

.indicated the‘classificatioﬁ did. not handle the discrimination of natiocnal

and regional industries as clearly as was expected It was thought the

bi~moda1 distributions would stand out but there was a gradual tran51tion

.from the obvious bi-modal pattern associated with the iron and steel

industry to that of the.pulp and paper industny, whith .is not very

different from the p051tively skewed distribution associated with the-

_electrical appliances ‘industry. The distinction between regional and

local industries is more obviaus, although this classiticatien‘allocated

_some’ Services - Religion, Business, Health and Welfare - to the regional

industry category, when they were expected to be local industries. A
. y a

- - I . . . :
ldok at the data showed that these industries do have some cities with-

both high and low'labour force shares, while’ most cities have close to )

.the all city ayernge share, which is the characteristic of the regionalé

—
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L]

industry. _ . :

»

It is clear that positive identification of regional market area

industries can only be made with precise specificat#on of flows of products
Vo ' '

from cities. "But in the absence/of these data the relatively crude
, L/ .
classification scheme devised above has to be used. The elessification

is listed in Table 5 1in conventional_Standard Industtiel Classification

order, .. ‘\\ . Y S ‘ |

]

A

3. NAIIONAL; REGIONAL AND LOCAL INDUSTRIES IN CANADIAN CITIES
When the total labour force of the 46 cities in the sample is

i all;:;ted to the threé categories they have employment totals and -

. prOportionate shares‘as.shown in Table 6.. The‘industries with the
1arge§t‘employment in each category are Tranaport Equipment (largely
eutomobiles) in netionai industries, Whalesale Trade and Transportation
in regional industries, and Retail Tradé in the local industry category.
In absolute terms, the largest employment in each of these
,categotie§ ts in the metropolitan areas, which is the expected pattern.
.Tebles 7, 8, and'é show the cities with the highest shares’ln each
industry.group; only ten have been tabulated ln feletive terms, tne'

‘ shares of the labour force occupled by national ‘regional and local

industrieS'provides a commentary on the industrial structure of some

. Canadian cities.

Table 7 shows the shares of city work force taken by national
industries in 1951. CiEiee with the largest labour force concentration
in national industries are the small textile citles in Quebec

(Drummondville -and Granby) andfthe specialised mining and iron and xqé

r
LN
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TABLE 5
| NATIONAL, REGTONAL
]
e AND LOCAL INDUSTRIES IN CANADIAN CITIES

. o r *
.//“, ’ .

J National Industries . : 'f

Forest and Logging
Fishing and Trapping
Voo T
- Mining
Manufaéturing
- Tobacco

Rubber

Leather

Textiles
Hoéiery and‘Knitwear
Clothing - ‘ f‘
Pulp énd Paper
Metals and Machinery

Primary Iroﬁ and Steel
Non Ferrous Smelting
Agricultural Implements

~ Petroleum Refining : h7-‘*”d

Chemicals .

Transport Equipment ' T .

Regional Industries o s

‘Agriculture

Continued:.u
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Tablé 5 Continued... , -
Y

U

Manufacturing
Food ' : o _ T L
. Liquor and Beverages
Lumber .and Wood ‘ Lo

. Furniture s

i

Metals and Machinery
Metal Fabrication
" Other Machinery
Electrical Appliances
‘Non Metallic Mining

Miscellaneous Manufacturing

Electricity and Gas

Tran5portation

Wholes;ling ¥ . -

Administration
° TFederal . - Y

Proﬁincial . - y
Services'
. He#ith and Welfére

w . Religion , ) -

I T
- Business

Other

Local Industries
€ Manufacturing

Printing and Publishing

- . . . Continued...
| T P S



R Table 5 antinued...

m—

Retail Trade 3
\iinénce Insurance and’Real'Esgate
Construction
Services .
Food .
" Recreation
Personal
Repair
. Education and Related

Administration

Lqéal

49
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TABLEiG

T) INDUSTRY GROUP SHARE OF TOTAL LABOUR FORCE

. 1951
.Industryfbéoug Labour Force %
National Industries 444,000 17.15
Reglonal Industries 1,150,085 44,45
Local Industries . 993,704 ' 38.40 -
' i
TABLE 7

PROPORTION OF LABOUR FORCE IN NATIONAL INDUSTRIES

. 1951
City % of Labour Force

1. Drummondville .49

2. Timmins- : . . 4B . _

3. Sydney . . : A7 f Loy

4, Valleyfield .49

5. Saulte Ste. Marie ‘ A

6. Sudbury - - A5

7. Oshawa . .43

" 8, ‘Walland T . A2
9. Gra éy o 42

10. Cornwall - ' 42
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TABLE 8 B

PROPORTION OF LABOUR FORCE IN REGIONAL INDUSTRIES

1951

City ' _ * % of Labour Force
& .
Peterborough , +59
St. Jean ‘ L .58
Balifax - : .57
Guelph o .56 -
Ottawa ' f .56-
Brandon " .55
St. John : .54
Moose. Jaw [ .54
Belleville . .54
Saskatoon .33

o7

TABLE 9

PROPORTION OF LABOUR FORCE IN LOCAL INDUSTRIES

1951

City 2 of Labour Force
Lethbridge . ‘ .50
Edmonton . ' © W45 )
Saskatoon . W45
Victoria ' - .45
Calgary , - : 43 e
Regina o ' © .43 , v
Moncton . ) - 42 '
St. John's A . . W42
Toronto . , 41

Vancouver - .41

\
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. -steel cities (Timmins;'Sudbury, Welland, Saulte Ste. Marie and Sydney).

These cities show up ‘in later analysEs'ef nationaf,_regional,and local’
induatry growtnjag_they_have d19t£nctive patterns ef employment changes.
Table 8 shows. there are two types of cities that have concentra—
tions of regionalbindustry;-'dn the one hane the%e are the regional market
centres (Brandon{ Saskatoon, Moose Jaw, SainE.John and Halifax) and on

- the other, small citles located close to metropolitan areas which are

U
regional manufacturing industry centres (Peterborough St. Jean, Guelph
and Belleville). This contrast'highlights the distinction within the

category regional industries between regional market service industries

and regional market manufacturing industries. This distinction is
Y :

Bl

important in the analysis of regional industry growth. Ottawa, of
course, has a concentration upon regional industries as Federal

Administration is classified as a regionmal industry.

]

Finally, local industries have large shares of the work force in

metropolitan aréas (Edmonton, Calgary, Toronto and Vancouver) and in

Prairie and Maritime Provinces' cities, as shown in Table 9.,

The nex% step in the research is to estimate the change in ,
pd
employment in each of these three industry groups in the sample of

‘

Canadian cities.

haY



CHAPTER FOUR
CHANGE IN EMPLOYMENT IN NATIONAL INDUSTRIES

A national industry is one that is located in a few cities in an
urban éystem and which supplies the national market from these few cities.

There were two mdjor subgroups of industries within this category'in

1951. The first comprised industries tied to a few locations due to

t;chnical factors. Examples of this type were Mining; Paper, Non Fefrous
Metal Smelting and Iron and Steel-Production, which had large shareé of
"employment in a few Canadian cities Pecause of:particular requirements
such as a weight;loss raw-ma;erial,_a hydroélectric power supply br'port
facilities. The second subgroup'was industries such as textiles, cloth-
ing, trangport equiément tespecially automobile production), which were
concentrated in metropolitan areas or smaller centﬁés suqh as Drummondville
*f(texfiles) and Oshawa (éutomobiles).’
\ H“‘\K‘ o

5

1". RESEARCH HYPOTHESES

-

This study tests four hypotheses about the change in emplpymenﬁ
relative to a national average change in national industries. These are
that .employment thange in the sample of .cities 1s conditioned by\(a) city

~

S , ¢
infrastructure; (b) national market accessibility; (c) theJcity's metro-
politan influence; and (d) the present size of thgﬁcity's national
industry sector.

" 53,
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L] . .

(a) Employment change in national industries is expected to * .

be greater than (less then) the netionallaverage change in a city‘the
greater (less) the infrastrueture.in that city. ‘

Infrastructure is'understooo in q general senseyto mean the
availability of 3 range of services and industrial supplies:which generate
"urbanisation economies. Czamanski (19?1) proposed:that'locai infra-

structure interpreted.in precisely this manner is ;mportant for industrial
growtn, because it generates extérnal economies. These were shown to be

relevant in npational industry growth by Vernon (1960) and Darwent .(1970).

External economies are savings in .production costs that an industry

experiences because of conditions in the spatial economy outside its

+

ownn influence. “Such savings arise, for example, because of access to a
skilled labour pool or existing transport facilities. Vernon (1960)

and Darwent (1970) both showkd that fast groth industries (their examole‘ ——
was the radio industry in its early development in New York CiCy)_were

dependent upon extermal economies available {n_the city. . The Vernon

. .
e -

(1§60) research established that many industries are constrained to the _. o
metropolitan regions by the need for these‘infrastructure exéernalities
in their production technology. Consequently, nariona{ industry growth

is likely to be greater in those cities with the more soPhisticated _

infrastructure.

. .

Infrastructure can be measurea indirectly by the total population

of a c¢ity (on the assumption that larger cities have better developed
city economies that can supply necessary services) or more directly by

a measure of the development of other industries in a’ city, which is

indicated by employment in regional and local industries. Following

¥

A ’ . s ¢ /



<

[N

_Czamanéki (1971) 1t ishsuggested that 1t is ﬁhe service industries that .
supply the important infrastructugé to national industries ana so this
Becond'measure may be more appropriate. Both measures were correlated
with_the dependent variable; the variable that measured totai regional

and local e@ployment had the strongest correlation with the dependent

vér;able. It is used as the measure of the Infrastructure of a city

.and is designated ER+L'

hl

(b) Employment change in national industries is expected to be
greater (less) than the national average in a city the greater (less)
its accessibility to the national ‘market, [

- This hypothesis is developed logically from the definition of

a national industry - one that serves the national market from few
.lqcations in the urban systém. It follows that the city with’ the
greatest accessibility is likely-ro be one with the stroqgest gains ié
national industry emponment.‘ Different intérpretations placed on the
concept_df accessibility ‘led to several differe?ﬁ'measures being ﬁseq.
to.estimate the~im§oftance of'the variable!_ A first measuqé of
-accessibility follows the formulation of Harris (1954) which estimates
market potential as a surnogéte for accessibility. It is assumed the
city #ith the highest market p;tential has the greatest national market -

agcessibility. The following computation is used to estimate-Mi, the

market potential of city i

n P . ' ‘ P
My = Z —_ (n = 45)
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where PH ié”tﬁe population of the jth city, and Dij is the distance
,betweén it and city 1. Note that the p?pulation of city i is excluded

from this measure. This is because £he effect of the population of .
city 1 is inciuded in the infrastructure variable. The calcﬁlations
suggested that the cities with greatest accessibility were those on the
f;inges of Montreal and Toronto; this‘pattérn arose because of the
arithmetic impact ofllarge populations associatéd with small distance
me;sures.‘ Thi; measure of accessibllity was used in some preliminary
investigations and had a correlafion with the dependent variable of -.02.
Furthermore: this variable was tried in step-wise regression nodels ﬁut‘
was found to have weak partial correlation coefficients with tﬁg

dependent variable, and no values obtained for paghmeters on various

forms of this variable were statistically significantly different from

zero. Several different forms of the calculation were tried, using .
“ ? w

different exponents on the distance mtasure,‘buf the one specified

above had the strongest association}with the dependent variable. Because

the parameter values were found to be not statistically different from

..

zero, and because of the weak simple correlation coefficient betwzen

this variable and the dependent variable, attention turned to other
measures of accessibility. ' One is the interaction measure, Iij' where’

Iij was determined by populatians.of 1 and j and the distance sepgrating

them - .-
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Hefg it 1s assumed the'city with the highest level of interaction with

’all other cities had the greatest national market accessibility. This

however, was effectively the market potential measure with the individual .

city population ipcluded?’ As the first hypothesis - that té'dd wizi

o _ - : . ¢
infrastructure - allowed for the city size influence in the model it

was decided to avoild accessibility measures that included city paﬁulation.

.
e

1f one assumes the heart of the Canadian market lies in the
Toronto—quﬂreal-corridor, then a city's accessibility to the national

.market should be inversely related to its distanice from Montreal or
. N - ,

Toronto whichever is the closest. The distance was calculated for all

o . e
. '\\ . o e ...h' )

Eitiéﬁjin the sample and‘thgfgériéﬁté’ﬁéd a correlation coefficient

with the dependent variable of .09. Both these measures of accessibility 9
. 9 . P

- .the .Harris formulation and distance to Montreal or Toronto - had very
'qeak simple. correlations with the dependent variable, and parameter
values in multiple regression statistically not significantly different

from zero. Hence these results prompted rejection of the hypothésis

that ‘market accessibility of a city was positively associated with city

.

employment changes greater than the national average growth in nat}onal.

L]

(c) Emplofment change in national industries is expected to be

v -

greater (less) than the national average ip'a city the greater (less),

a
[

its metropolitan influence in the system of citles.
e '(Aé noted earlier past research on Canadian urban economic growth .
haé‘stressed the role that metropolitan influence has played in the

riéid growth of the larger Canadian cities (iithwick, 1971; Kerr, 1968).

/
/

!

f
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" This has generally involved illustrating that the concentration of

economic activity in metropolitan areas is disproportionate to their

siZe, and they are presumed to exert a pdberful influence on the

2 b v, =
!

' functioning of a national economy.

~ The objoctive was to find a measure of the relative degreewf

metropolitan influence of each city in_the_sample. It was decided to

‘

concentrate upon onc particular métropelitan function - employment in
N, ) - '

the occupational category stock and Bond,brokers. Although this activity

L4

is in fact a regional induétry'—.it'is a membernof the category Business

Services - it was deemed'approPriate to use in an index of metropolitan

¢

o L ) . : Py
influence as stock exchangé activity tends to be concentrated in major
metropoliten areas. Employment in this activity is large in

‘metropolitan areas, and it is ‘assumed that this’is so for two reasons.

On the ‘one hand, the large market within the city itself explains part
of the employment; whilst on the other hand, tlie role of :the metropolis

within the national system of cities explains the balance.‘ It is this

. 7 »

second component that 1s regarded as an index of the city's metropolitan

1 ‘e _._,~.

influence in the system of citiesl In effect, then, it 1s assumed the

B N
ay [ .

-metropolitan influencegof _any city can be medsured by the employment in

-

stock and gond broker activity that is not associmted directly with
»

the city = pOpulatiOnn qh\strategy that allowed the seperation of .

i

R -

employment into these two parts wastused,to calculate an index of

- - - ‘ [

hetropolitan;influence. lhis was believed to be superior to a simple.

Aindex such as stock broker employment per capita as'it was a direct

attempt to calculate employment ‘that, on average, was not related with
local city employment. This component is estimated by using a simple
s . M % L] -

s “

% -

2
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"linear regression of employment in stock broker activity against popula-

b

tion for each city *" The regression provides the average relation.iip

between the two variables and given this relationship-it is possible to

'
.

estimate an expected-level of employment for each city once its pobulaﬁ.

tion is knoun. - ' ‘ ! ' - z P -
The model used is shown below;, The employment‘in stock and bond

2 N

v

brokerage, Sy, was hypothesised to have a linear relationship with

;Population Pi' with an error that could be: estimated as the residual,r

by .l

(8]
o

€4 is interpreted as itock ‘broker emplo;mént npt related to the popula-

tion of city i, and this provides the estimate “of €15 the index of the

Y L

metropolitan influence ‘of the city within the natiodal sxstem of cities.

K

S The following values were obtained fer this,model‘for employment in the
* - ‘ i < ’

stock and bond brokers occupationﬁﬂ_group and population in 1951:

’ . : Si o= -27.4 + .0007 P - . T =
- . . - (.00005)

‘ ) ) (The figure fn parentheses
~1s the standard error of the

) "+ » " 'estimate of the parameter B)
. < . ) i S : :
R ‘= .81 - o';> T IR
S - The values for cities in® the sample are tabulated in Appendix 6.

This shows Toronto was the dominant metropolis in Canada in 1951, but

h .

it iswlikely that the index underestimated the, influence of Montreal,
e )
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as itaappears with a neéhtive residual, meaning it has less employment
Ly . .
than e%pected glven its population. Another- index was constructed
"

-(using bank employment in a similar strategy) but this produced a
comparable:pattern, with Montreal having.a‘negative value on the index,
Clearly the index used in this analysis, estimated from stock broker

employment, was ngt, a totally adequate one to measure metropolitan

' et

influence in Canada, but 1s adequate for the purpases of this study.

This is because it 1s easily incorporated into thd analysis of employ-
ment change in the,national, regional and local sectors. Thus it gives
. a direct estimate of the influence thdt metropolitan areas have on

employment chenge in these three grouﬁ%ﬁ Its role in the regional and

~

local industry sectors is made dleér in subsequent chapters: The simple -
correlation between this index, to be designated METRO,;and tke dependent

variable in the national industry model was .43. _ -

-
ks

(d) Employﬁent change in national industries is expected to be

greater (less) than the national averagé in cities with large (small)
' ¢ . L}

. ' . ~

national industry employment sectors at the start of the time period.

This hypothesis is developed frem the particular definition.of

*a natianal industry - pne - that had large concentrations of emp10yment

"'r,‘

inwg few cities. In these circumstances new growth is expected prlmarlly

—~ > .
P MR

in cities thatﬁalready have national 1ndustries. Expansions in emplqu

1 et - o - d" -

ment in natiqnal industries“are most likely in cities which already
have existing national industry employment becausé of the influence of
industrial inertia and qnceftainty about the effect of lccating in a

¢

less developed city. This variable is measured simply by taking

v S




designated E

L4

\ I
-
employment in national industries at the start of the time period,

N’ L

a

BN l

2. A MQDEL OF EMPLOYMENT CIANGE 1N NA'I‘IONAL INDUSTRIES

These three hypotheses are tested using three variables as

. 1 , .
predictors in a multiple regression model. The variables are ‘Infra-

structure (ER#L)’ Metropolitanblnfluence-(METRO) and present National

.

3

Industry Employment- (Ey).
The correlations between these variables'anq the dependent

variable AEﬁ, and their intercorrelations were calculated and appear in
N o : o ~— _
the correlation matrix in Table 10. The most important element in this

matrix is the high intercorrelation between the two employment measures
- Infrastructure and National I;dustry in 1951. This is-not surprising

as it is expected national industries are well developed in cities with
well developed infrastructure. This level of collinearity (.92) in the °

.

estimating vapiablee\would'affect the standard errors of the paratfieter

[ ' -

i - * -

estimates and 1t 1s worthwhile considering ways in which this can

be removed prior to final model estimation. Further justification of
this strategy is that the two employment variables are obviously

\
measuring the same effect in the urban economic growth process. Thus

[

it was decided to take the logarithm of the variable BN; this has the

consequence of compre551ng the yariance in the wvariable, because the
|
influence that large values exercise in the estiqation procedure is

reduced.

‘The impact of this straqegy, fourd by recalculating the

* correlation and intercorrelations, is shown in Table 1l. TPe

/

/

W /
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'

TABLE 10
CORRELATION MATRIX - NATIONAL INDUSTRY MODEL {
S
AEY Egar METRO. Ey
, _
AEy 1.00 - .53 .43 . .39
EgsL _ . 1.00 .24 192
METRO \ . 1.00 .09
- { 1.00
Ey . 0 (
Y



" 2
TABLE 11
" CORRELATION MATRIX - NATIONAL INDUSTRY MODEL II
<&
; o
AE. Epet METRO LOG Ey
AE; ' '1.00 .53 W43 T .09
EpsL 4 1.00 ) .24 .65
METRO o S 1.00 -.04
‘ ' LY
3 ' ' .‘
LOG E. L. - 7' 1.00 T
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IS

correlation between the measure of present national industry employment
. :

(LOG EN) and the dependent varilable was reduced along with the inter-

correlation betwecen it and the infrastructure measu1e E
1 .
// It is hypothesiscd that the four variables in the correlation

R+L'

matrix are lincarly related; conséQuently the contribution of the three

independcnt variables to cstimation of the dependent variable AE: is
- I\

" found by estimating a model as below:

AEN = | uy + BJER+L 82 METRO. + 83 LOG E

N + €

where € is the error term.

Stepwise ordinary least-squares regression is used to obtain estimates
for the parameter values in this model.-for national industry employment

change in 46 Canadian cities 1951-1961, . The results are as follows:

-
.

*

BEy

T5417.75 + .02 Ep, + 8.64 METRO - 1759.35 10G E
© 00w .23, (764.30)

(The figures in parenthes
are the standard errors
2 : ' | estimates of the paramg

¢ ‘ -

AEg = 51,21 2730.12

g - = 2107.01
[ . . !

The positive values of the parameters on fhe Infrastructure measure
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~ A
I

(ER+L) and on the variable meesuting metropolitan influence does not
prompt a rejection of the hypothesised\relationshipé between these
variables and the depepdent varijable, lChanée in employment relative

to the national average is greatet in eities the larger the infrastructure
and the greater its metropolitan influence in the national system of

cities. However, these values show a negative relationship between the
- . -

dependent variable and the transformed variable measuring existing

* national industry, the opposite to the expected relationship. The reason
Sy
for this was investigated and is found in the collinearity between
. {
ER+L and LOG Ey- The effect of this colﬁinearity was traced through

the stepwise routine of the mnltiple regression algorithm (Dixon 1973).
The variables arc entered into the estimetiné algorithm in the order

‘snown in Table 12.

-~
\-.

\

‘\Ehe model enters the variable E first ‘and when its effect is
|£\ -
e

"accounted for the partial correlation coefficient of the variable

LOG EN is negative. Consequently, the positive effects of the preSent
1951
size of a national industry sector on a city s national industry growth

are absorbed in the collineatity.with the infrastructure measure.

“;

The model indicates that 44% of the variance in the dependent

variable is associated with the co-variation of the three independent

. 'r
e
-'-t_,,

variables. Over half this explainéd" variance is accounted for by

R s
,J\, ..."' [ =

the infrastructure variable, effEEfi;\xy\\ measure of city size.

PR

Employment growth in national industrieé is:BEnsitive/iirst and fore—

n.\

most to city size and- in general, cities yith better developed infra— .

structure have the greater gains in national industry\employment.
|

! i
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-TABLE 12
. t
STEPWISE ROUTINE - NATIONAL INDUSTRY MODEL___‘E“E .
Vériables Partial F Value
Step Variable 2 _ not in ° Correlation to Enter
Number - . Entered R AR” "Equation ‘Coefficients + or Remove
1 Epip .28 .28 LOG Ey -.40 : 7.95
METRO . 37 6,74
-2 LG E, .38 .10  METRO .30 4.17
3 METRO 44,06 : - B
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3. THElHODEL'S PERFOR&ANCE FOR INDIVIDdAL CITIES

fn indicetion of the model's predictive ability is obtained by a
close examination ofAthelresiduals of the regression model. These are
the differences between the medel's predictions for employment change

1%51-1961, and the actual changes that occurred in each city. This is

.done in two stages, tirst by studying a plot df residuals for all cities
and, second, by comparing theractual and predicted employment change for
- each city. These lines of analysis'have two ebjectives. The first is
go isolate any systematic tendency the model had Loward error, and the -
second is to probe further into the urban growth of partlcular Canadian .
cities.
The residuals for each city are plotted on the first graph. The

model accurately predicted change for a wide range of cities - small

regional cenires such as St. Jean and Kingston; and nat%onal industry
centres such as Brantford and Hamjlton. It underestimated. change in’
some metropolltan areas, for example, Calgary, Edmonton and Montreal,

add over estimated change in othersg, such as Toronto, Winnipeg ard
Ottawa.f Ihus it does not appear to.heve a systematic bias in predicting

-employmeﬁtfchange in metropoiitan areas. Furthermore, there did not

se&h\to be any spatial clustering of high or low resjduals.
The model's predictions are in essence based on the effect of
"ecity size and metropoliten ian?ence on nationel'industries. If a prediction is
inaccurate there is some forée, other than infrastructure or metropolitan
_influence,at work qn national industries in the city. A study of the
predicted and actual changes in employment is undertaken to help

explain iddividual city performance. These data are plotted on Graph 2.
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cities in the sample. These are identified on the graph as those cities

‘model inaccurately predicted_that the change in employment was less than

"these cities th2y were able to generate employment changes greater than

70

The model predicted the direction of change incorrectly for 14
in Quadrants 2 and 4. For 10 cities (those plotted in Quadrant 4) the

the national average. Apart from London, all of these clties were

. .
highly specialised national industry centres in }951; seven of them had
more than one-third of their workforce in national industries, and h

usually just in one particular national industry. These were Drummondvill

Granby and Cornwall (textiles), Welland (iron and steei), Sudbury

(mining), Shawinigan Falls (paper) and Oshawa (automobiles). Largely

because of the competitive strength of the particular industries in

. : . 4
the national average change. A study of the predictions for other small ‘ k
cities with large national industry employment (for example, Brantferd,

Timmins and Trois Riviéré) shows they had employment chénge close to

that predicted by the model. Conseguently, the médel's inaccuracy 4in

predicting change in several small national induetry specialised cities

et . -

¥s not strong evidence of a s&stemacic underlying weakness, but rathef- . .

the grouping of these cities reflects the growth of their particular

- industries. A shift-share ‘anaglysis by Crowley (1971) found that

Sy

several of these cities had strong positive “growth effects", or employ-
L]

ment change above avetage due to rapid growth of particular industries.

: ’ - .
Analysis of the regional ‘industry model that follows shoys similar
K é’ .
inaccurate predictions of employment change associated with these cities.
This suggests that this group - and in particular Sudbury, Cornwall

Drummondville and Granby - had growth ‘unique to themselves in this period.

+
.




_wag due to a large fall in the employment in its automobile industry

-, - N - . . . . . - e ____‘
directton of:changgkébrrectly. There are, however, several substantjdl’” |

~ errors, due in large‘part to particular features of the industries .

71

-

Clearly, the aggregation of industries into one category "national

industries" tended to, be insensitive to particular industries in

particular cities, although short of separate models for each industry

group it is difficult to structure a general model toraccurately predict

+

change in each city. ‘

The model is Inaccurate in_ its predictions of thé direction of

-y

‘change for fguf other cities -~ Chatham, St. John's, Victoria and Brandon:

.~

Chatham's inaﬁilitj {0 match the national average change in employment

between 1951 and 196l. This couid”be related to the unusual -conditions

3

in the Canadién'automobiievindustry at this time. These involved;ﬂ

serious decreases in qimand and ccnsequent cuts in production, which

had a major.impact on Windsor and Chatham (Beigie, 1970, Dykes, 1970).
:The model's inaccurate predictions for St. John's afmd Gicﬁoyia can be
tracéd to the pafticqlar indhstrial activities in;tbése two ciﬁies.

In both Sf. John[s'an&'Victoria, regional industries (particularly
federal and-pfovincial aaminiétratidn) had a iarge share of city

employment in 1951. The model interprets this employment as infra-

structure for national irdustries, but both cities had a small amount
<

of employment in national industries in 1951. .

dng . '
SRIE For all other cities in the sample, the model predicted the )

-
SRR N

- L T
Y

v : [

in each city. The”most serious errors are those associated with the
A v . .

[

prediction of.cﬁad@e.in Windsor‘aqd Winnipeg.’

ﬁindsor h&&'é maf%r fall in national ipdustry employment between

»



’
v

1951 and 1961 as:empleyment‘in the automobile industry ﬁeﬂi by 50%. -
As Windsor is one of the Canadian metropplitan areas it has well-

developed infrastructure and the model took account of this in

r

predicring a change in'employment a 1irtle'less than -the national
.evcrage_chenge. This, however, proved.very inaccurate. It would seem

appropriate to regard this as.a unique event and to tréat Windsor _ ¢

- -

as a special case in the dera set. . . .
The underestimation of change in Winnipeg was due to the lack

‘ of national industries in that city in 1951.- It hed only one large

national iﬁdustry (transportation), and hence a totally different

- byl M
industrial structure compared to the other major metropolitan areas.

. Given Winnipeg's infrastructure and accessibilitf in 1951, the model
W

predicted the change in national fndustry would Be‘a lLittle less than

the national Jverage. However, the lack of a broad national Yndustry -
_ «

sector in the city meant that it, wds unable to capture national
industry growth forcés and-it fell wellxbeldw;thé national average

3 Lo ey
change in employment. ) -
" Il ! )

The model is not: able to predlct change in Prairie cities with

great accuracy. This is because it interpreted the large regional and

T-_-\{\\iecal industry employment in cities such as. Saskatoon, Moose Jaw,

Lethbridge,agd Brandon as "infrastructure" and’ so predicted relatlvely
[ T 'h.,_ o R I R AR :-no—--. [ R0 e R EN R oo AE,

" large gains tn national industry employmént However, these Cities °

" w?

lacked national industries, and the large regional and local employments

in 1951 refiected their respective roles as regional centres, not their

ability to attract and foster national industry. None of these cities
had more than 5% of their work force in national industrjes, and all
t B




.

XY
&

1; .

had over 45% in regionq} induafries in 1951 Regina did a little better
dnd was able to match the model's predictions becauge it had 1arger

national industry employment, mainly in the petroleum industry.

e . : ‘
. Edmonton and Calgary were not typical of Prairie city growth
LY . . . , . .
inythis time’ peridd. Both had substantial growth in national industry

séetors (nining in Calgary, chemicals in Edmonton) which boosted their

t

ey
[ ! . t

growth in employment above the model’ s predictions. The~error in cthe
‘estimation of change in Caﬁkary was’ very large; gpis was because the
"mining industry doubled its share of Calgary employment.between 1951
and 1961 Consequently, Calgary s growth was generated 1in large part

by elements operating external to the model.  In summary, there are

' two reasons why Prairie cities employment changes are not accurately

_sectors..

r

\
predicted by this model. First the model misinterprets the large

regional and local industry emplovment as infraﬁtructure conducive to
national industry growth Secondly,‘the Prairie cities (with the

exception of - Calgary and Edmonton) lack well develOped national 1ndustry

.-
¢ -8 » ,

Another major error in the model "is the estimate of emplovment

change in Sydney.\ This city, along with Windsor had -an absolute.

]

decrease in national 1ndustry employment between 1951 and 1961. "This

-

“was BrOught about by the collapse of the steel industry in Sydney in

this period, and this change explained the poor estimate for Sydney

Looking at other Maritime cities the model appears to be ‘relatively

-
- -
7

accurate, apart from the estimate for St., Johns commented upon earlier.
\\

The ‘model's inability to accurately estimate change in Montreai

g™

and Totonto was due to the influence of the variable METRO. To recall,

LS . . . b -
. . - . T T

4 . ~ o N - . - - — _
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S ' Q-
this measure of metropolitan influence was-calculated*fbbm.é‘tggression

* . of stock broker emplbyment against population. Due largely to the

;cohcenQration of stock exchange aEtiﬁity in Toronto in 1951 this index

provided a very high estimate of metropolitéﬁ influence for Toronto and

a low estimate for Montreal. When this ﬁ%s used in the model, -employ-

o

ment change in Montreal was underestimated, and in Toronto was over-—

estimated. The sensitivity to this measure was found by expe:imenﬁing
. s . ' ! o R

~ with different values for the index for these two cities. The measure

.

did not adequately‘gépture the influence of metropolitan areas on

national industries, even though it had played a useful role as an
estimator of variance in the dependent variable. Any future development

of models along these linqs'wili need to develop a more sénsitive

measure of metropolitan influence than that used here.

[ K}
[y
H

4. THE MODEL'S SENSITIVITY TO SAMPLE COMPOSITION

In this part .of the research the model. is tried with subsamples

of the original 46 cities to test the strength of the relationship

i

“uﬁder differeht circumstancés. Two substantive issues are orobed. The

’ N —
first 1s whether the Eelationsﬁip found in the first esimation of the

model is really a réflection of large city employment growth patterds.

L

The second is the degree-to which the relationship is sensitive to a

few unique cases In the data. / ' .

The first issue is investigated by estimating the model for a

a subset of 36 cities, excluding the 10 largest cities in 1951. -The

results of this subset are as follows:
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, -
AEC 1= T15.66 + .01 Epy + 14.61 METRO - 296.60 LOG E

(.02) (12.31) 499.41) N .

(Figures in parentheses are
standard errors of the estimates

9 of the parameters)
R = .08 ‘
AEY = -B6.42 - g 8
g = -B6. Oy = 113681
- | . ' " L .
o, = 1140.27 ' : , 1l

L 3
These results show the relationships specified in the first model were

not statistically significaﬁt for this particular sample. It is clear

that the hypothesised relétionships,iand the values obtained fé;.the

parameters, are. dependent upon large cities in»the saﬁple. J
’ To test the strength 'of the relétionshiﬁs in lérge cities the

model was calibrated for a 30 city samélﬁn_where;Flj'ciéie;—had a

population greater than 30,000 people ig-}?Sl. “The following results

were- ocbtained:

. -

AEf = 8913.75 + .02 ...+ 7.39 METRO - 2797.71 10G By
(.006)"" " (5.14) (1203.19) _
(The figures in parentheses
are the standard errors of the
estimates of the parameters)
) .

Pl

AEN— =" 60.20 UﬁEg- = 3357.88

o' = 2511.93 SRR R |
R N

y s
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These results confirm-a étgonger relationship in l;rger.citiES, thougﬁ
the particular value of ihe varlable METRO is not‘;ignificantly different
from zero. This sﬁggested that this variable is not as important in

- this sample of 1arger cities and that their national industry growth is

. dependent upen infrastructure and consequently their own size.

Finally, the model is estimated for a 43 city sample, after 3

cities are excluded ~ These are Windsor and Sydney, two cities which
had large drops in nétional industry éhpioymen;ibetween 1951 .and 1961,

A

and Calgary, whosginational industry employment doubled over the same

e perilod, a qﬁange gréatly in excess of the estimating power of the

modélt The estimates for this 43 tity sample were as follows:

*

BE = '1733.61 + .02 Ep.. + 8.13 METRO - 614.95 L0G Ey
‘ (.003) T (2.68) (516.30)°
.? ) (The figures in parentheses
- : are the standard errors of
‘ the estimates of the parameters)
R2 = L6l ' - /

288.46 8ok . 2061.97

* - —
bBy = MEy T |
6. = 1330.05

) r

. : / -~
Dropping three cities fro& the sample'lifts, the level of explained
variation'by 27% and also provides a standard error 5 times larger ‘than

the aﬁefage AEY - the original model estimate had a standard error 40 . 4

N

times the average size of the dependent variable. These results suggest

that there is a stronéTEhderlying relatiornship between both infrastructure

-
-
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and metropolitan influence and the change in national industry employ-
ment. Together, these two variables account for 60% of the variance

in the dependent variable for the{sample of 43 cities, Presumably, a )
model with a more sensitive measure of metrepolitan-influenge would

' "

offer an even higher level of explained variance.

B4

5. THE BEHAVIOUR CF SUBGQ@@PS OF NATIONAL INDUSTRIES

o

The research has analysed the behaviour of national induetries
as though they comprise an-honegeneous group, assuming implicitly'that
all the member industries react to urban growth forces in a similar way.

The analysis of individual city growth has, however, placed an emphasis

‘9n_tne role of Specific.industries in certain cities'in the decade
7‘1951-1961. The automobile industry, for example, was found to be
important to Windsor, and the‘mining industry to‘Calgary, Edmonton and.
Sudbury. It was clear that the growth 'of these industries followed a
different path to that of the aggregate of all national 1ndustr1es.
Consequently this stage of the research,addresses the question of

whether subgroups of national industries behave in the same manner as

. ™
2

. P .
the pattern that has been identified for the aggregate national industry

© group. T ' o : (/

Two subgroups were analysed: (a) natidnalqindustries that are f
directly related to resource extractlion and proces%ing' and (b) national
-\
manufacturing industries. The first group comprise mining, £or25try,

pulp and paper, primary iron and steel, non-ferrous metal smelting and

petroleum. These are treated as a subgroup because the industrial

Iocation decisions of firms in these industries are clearly influenced
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by the need for either cheap power, a port facility or access to a raw
méterial Pnly found.-in a few'locétions. The second subgroup comprises
the following industries: clothing, textiles, agriculturél iﬁplements,
transport equipment,chemica}st tobacco, rubber, leather, hosiery, and
fishing. These industries do not have their 1ocationar'pattein
influenced by raw matérial_pr power requirémeﬁts but rather by market
accessibility and the impertance of external econémies.

The eésence of the present invegtigation is to establish whether
these subgroups respond to the samé forces\that are important in the
anal;sis of national industries as an aggregate. Consequéntly,
separate analyses are performed on employment changes in both these

subgroups, national nining industries‘oh?thé one hand, denoted by

ia’
AE* and national manufacturing industries, denoted by AE*, on the othér. %&
MINE .~ MFG : . Y

In both cases the dependent variables are aqalogous to ose}in the

model of nétional industries ~ they represéht.chanée in eWployment iA
Industry groups after a national avgrége_ch&nge has been reaoved - and
these dependent variables are reg;esse& agéinst the independent variables

!
in the aggregate modef. This step provides the following results:

-~%

2132 75 + 01 Egep + 1.08 METRO - 678.02 LOG Ey .

AE =
MINE . (.002) (2.47) (447.62)
- (002

R? = .20 |

*
AE* | = 4661.51 + .02 E___ + 5.79'METRO - 1547.81 LOG Ey ~
MFG. ?1 (. 003.)R+L (3.53) (638.79).

2

—_— . R = .48



] ' . S . ~

These resuits showlthe two subgroups do not bﬁth behavé in the
same manner as was established for the aggregate. In' the mining sub-
group the.infrastrHCture variable is the'onlylone ﬁhag”has & parameter
valqe significantly different'fro%/éero at the‘QS% confidgnce level;
the low level of explained varigdée in‘this model suggests there are
fgctdrs nog presently inclpdgdrthat infiuence empldym%nt change:;n tﬁé‘
mining and similar resourgéfor power oriented industries. On the

_other hﬁnd the national’ﬁanufacturing industries subgFoup behaves in a,
- ! X

[ *

similar manner to thg aggregate,  Estimates for this same model are

shawn below‘fqr a 45 city sample, where Windsor is excluded for reasons

discussed_earliep.

+ 5.74 METRO - 633.41 LOG E
(2.32) (437.66)

aE® L 1745.85 + .02 E

MEG ;.003)R+L

This fesult shows the Infrastructure and Metropolitan variables both have ;

'

??fémeter values significantly_different frog-zérj/at the 957% confidence

ievgl,'éqd;these two variables accepnted for 62% of the "explained"
~ variance in the dependent,variéble. v ‘. . )
/ .. Vaiu;s for parameters and éhe level of plained variance differ
%ro&'one éubgroup to the-other. It is clear that the'commen;aryron

o nétional in&ustrigszreférs‘primarily to manufacturing industries, and
. L /

not to the resoufce‘and power Qriented.ind?ﬁtries. The concept of ;f -

W,

! ’ ! : . )
national industries within the analysis of'urban growth is obviougly

; . . T
’i .
/-
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an oversimplification as there are two subgroups within this cateﬁory,

only one of which behaves in a manner similar to that of the dggregate

'of which 1t is a member.

6. CONCLUSIONS

It is ;hoﬁn_abqve that the national industgy group is not an
homogeneéus group and thus conclusiongfneed to bg made fo; the hyo
-sgbgroups. Change in national industry:manufaqihring emplo&ment,.even
after.a national average change in‘nationai industries.was rémoved,'is
very sensitive to city sfze. It 1is clear that national manufacturing
indugtries'grow most rép}dly in lérge,ci@iés, part;cglarly metr0poiitan

areas, due to the infrastructure these cities offer. :The analysis;

also makes clear that a subgroup of national industries (those associfted

/

with primary resource. extraction and processing) do not behawe in the

L]
.

same predictable manner. Consequentlx, detailed knowledgé:of industrial

structu;e and the growth‘determinants,of each industry are-ngcessaéy

to predict grdﬁth‘in cities with concentrations of these industries.
@parﬁ from a concentration of growth in a particulgrrcity size g

group the model. also detects a functional and spatial’ clustering kn

~national industry growth. Apéft'from mining towns such as Sudbury, the_i
only small cities that achiévgd growth greater than this model's

predictions were specilalised cities in the Ontario-Quebec urban system,’ »

generally those close to Montreal or Toronto. Significantly the Prairie

city, unless it had a 'substantial employment in mining, petroleum or .

chemicals was unable to achieve natiénal industry growth between 1951

[
r

and 1961 commensurate with its size in 1951. In summary, national

il

. L da P— . P a—
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industry employment growth was most rapid in soge metropolitan areas

(Calgary, Edmonton, Toronto and Vancouver) and specialised mining or

manufacturing centres such as Welland, St. Cgtharines, Cornwall and

Sudbury.
.
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CHAPTER FIVE:
CHANGE IN EMPLOYMENT IN REGIONAL INDUSTRIES

Régioagl markét éréa industries such‘asuFoo§ Production, Whole-
saling and Administration are the éﬁbject of thé néxt stage of the
analysié, and the aim is to determin; elements in the45patia1 system
that_are associlated with employment change iq these industries. Once

2
again a national average growth rate is assumed and the following

problem' is posed: "What elements in the spatial and-économic_environ—

ment of a city condition regional employment changes above or below the

¢

national average chanpe of regional industries in all cities in the

. Tk
sample?” The dependent variable, AE

- R

is computed as the difference

between the éctual change in regional inddstry employment for cities

- .

- in the sample and the‘expectea change for those cities had their. regional

industries grown at the national average rate.

€,

1. RESEARCH HYPOTHESES . s ,

It is expectedthat émpioyment change 1s closély related to
regibnal market chamacte;istiés. Three‘hypotheses are tésted.
| (a) The change iﬂ employment in régiﬁnal industrieslip expected
‘to be greater (iess).than the national average changg, the greater (less)
the number of consumers in the regional market a;eé éur{ounding the city.-
This hypothesis is formulated on the ‘grounds tha; cities with
large trade area populations h‘ave'acce?’ to external économies and
« ) : ' Lol

‘ : 82: _
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supply goods and services'not available in trade areas with small
populations. Conseouently, cities with large trade area populations
are expected to have growth in regional indnstries well above the
national average ehange in employment"inithese industries. An attempt
to‘make‘this hypothesis operational runs up against the difficulty of

u

speeifying the market area for the product of reglonal industries.
This is a problem because/there is a broad range'of manufacturing and
service industries within this category; the market area for food
production 1s likely to be very oifferent from that of, say, electricity.

Hence, 1t is necessary to envisage a typical regional industry. The

behavior of this tynical regional industry along with the available data

is then used to estimate trade area pOpulations. The two categories
oithin the regional industry group that have the largest employment’are
Transportation and Wholesale Trade; they together constitute over 1/3

of the total employment in the. grpup, and these are used as models of

the typical or average regional industry. .

The trade area variable is designed to measure theddemand for -

~reglonal industry pro&ucts outside the c¢ity. Hence, the number of
consumers included in a trade area did not include the ponulation of the
city but oniy the population living outside of the city.  The decision
on the size of ttade ateas‘for.the tynical regional indostry was guided
"by previous attempts to estidate this type of data for Ontario (Dean
1969; Ray 1967), Saskatchewan (Government of Saskatchewan 19573 Hodge : . '
1965),"and for Mid-West States in the U.S. (Berry 1968). Business

directories of Canadian cities (Hamilton 1952}, provided information

a:

"t

on the population of wholesale trade sales areas. The size of trade

hd



areas was decided upon after examining these various sources in the,

light of data available in 1951,

L]

The major regions specified by Provincial Governments (usually

as Planning Areas or Economic Regicns) were tried first as a source

of regional.indgstries' trade area information. These regions provided

-

a good source of suﬁproviﬂciél data; to obtain some idea of their size,
) ) [

there were ten such regions in both Ontario and Quebec., A test of the

usefulness of data.at this”scale found that the relationship between

AEﬁ and this measure of trade area population was a weak one, and the

-

simple correlation coefficient between the two was =.06.

¢
-

: . Theoretically, it is expected that smaller trade areas ar

better estimators of regional employment change. The reason is that

_typical regjonal industries such as't}ansporcationhand wholesale‘krade

b

- . _ . .
ate generally represented in each city and so small trade areas are

necessary to capture the demand these industries satisfy, Consequently

the trade area statistics used to-test the hypothesis are generally .

il - .
groups of contiguous counties or census Divisions that surround a city

in the sample. A judgment based on estimated interaction between cities

was made about the location of the border between one city's trade area

-

and that of its neighbour. The areas used are plotted on maps,and the
counties in each trade area are listed in Appendix 7. These trade

areas do not exhaust the map because the sample of kifies does not

[

exhaust the urban system., This variable is denoted TRADE AREA ROP and

the correlation between this measure of trade area population-and the

x, N
g Was .35.. )

i )
*. The model uses demand from the trade area measured

dependent variable AE

solely in
. ‘
o ! .

i



]
3

_dﬁ@

Two variablgs atre used here. The first measures dlstance;te the closeSt~

*‘-_1

-

terms of popdlatien) with Lhe.implicit assumption that although there
is inter-trade area variation in income, this 1s not sufficient to be

associated with inter-city differences in regional industry employment

change.. This assumption was investigate& further in a routine manner

by using several measures of trade area income. Nome~was useful in

the sense of adding to explained variance,

‘r .
/ '(b) The second hypothesis tested is that the change in
employment exceeds (is less than) the rnational average change if the

city has few (many) competitors in its regional market.

This hypothesis attempts to isolate how important

F -,

“larger city and the second is an. index of the 1mportance of a city in

a regional hierarchy. "t'<' - N )

Distance to the closest larger eity'is used'because_laréer
cities normally have trade-.areas that include smaller cities. 'Con-

sequently, the further a city is from-a larger city-tﬁe greaterlregional {

industries are expected to develop in that city. Proximity to other :

-~

cities has been found to be important in preLious research on Canadian

~

urban growth (Hodge 1965; Hodgson L972) and this‘partioular hypothesis
investigated the importance of this factor in the employment change in

reglonal indnetriest The distance to the closest larger city was .

measured by the straight lin s;ance-in miles. For Montreal, there is ro
. | .
larger fcity; ‘Torontowas usgs the next l‘argest ei/tL_in this study.
The otherﬁvar{able used to test this second-hypptheeis ie.ah ' :
index of a city's role in a regionel’hierarchy of centres. This J

.
h . . .
it st it i i —




strategy was adopted to incokporate into the analysis the impact on
regional industry growth of established regional centres; sone of which

have substantial market area influence penhaps even disproportionate
)

to their size._ London, Ontario, is a case/in point. London was three~

quarters the size of Windsor and less than one-half the size of Hamilton

~ .
in 1969, yet it ‘has a considerably larger market area of wholes?le trade N

than both of, these centres (Dean 1969, Map 52)., Furthermore, it is '
.necessary to téke into‘account»the role of provincial capitals, whose.u:
market argas for sone reglonal industry goods_extend‘over whole provinces.
Consequentlf, an indefﬁff regional hierarchy leadership is needed to
capture,spme ofuthis/Effecta -Ideall&, the analysis requires a precise

specification of a regional hierarchy with details on the trade area

.of each oaty K?r several different goods. Data of this type are not

W .
readily available so an alternative'strate is used. It was ‘assumed o
that a city's role in a tegionalhierarchyfi;;\;;asured by its, .

metfopolitan influence, and this has already been measured by -the

N

variable "METRO"; canstructed from a regression of stoch broker emoloya
ment onlcity pOpulationf Thi:‘sttategy enabled the inclosion of the -
metropolitan'dimensionhinto this model in a straightforward manner.

(c) The=third hypothesis to be tested is that change in employ-

‘ment in tegional industries is gteater-(less) than the national average
change, the BEtter (less) develoPed%the'national industries in a city;

The essence of *this hypothesis is the importance of internal‘
Acirculation of income within the city to the performance of- regional I

industries in that cityjb?EBul\xfg from inter 1ndus:ry linkages This \

w
n o . x

\ v . * L) L. . ) . ' . . .



was tested by correlaqing employnent in national industries with the-
. N : ! . .
. dépendent variable. .The correlation coefficient of the relationship is

-.103, so that the relafionship is not.onlylrery weak, but aleo neéative.

.Coneequently the hypothesis concerning%the role of national industries

as an important estimator of regional industry employment change.is ' -
rejected at this *age. This result suggested that the behaviour of L
. regional {ndustries is related more to the character of the regions in”

'which industries are located than to the gities' ingusrriai StT res.

he
A

]
v

- 2. A MODEL OF EMPLOYMENT CHANGE IN REGIONAL INDUSTRIES -

Three variables are used to test the hypotheses outlined above. -
& ) v

. Y Lo
These are:-—
o M |

A ¢ 5 Trade Area Population, designated as TRADE AREA POP in
' {

the analysis below,

(ii) Distance to closest Larger City, designated as DCf' and
_ (iii) Index of influencé in a Regional Hierarchy gesignated as
METRO. |
.The correlations between these three variegles and the dependent variqble,l
2 and:rhe‘inter—correlations beoweén them, are given in Table 13. Because
a city 8 trade area. depends in large part on the proximity of a larger

a

city it is not surprising that there was some positive inter-correlatipn
between DCL anduTRADE‘AREA POP; other independent variables have only
weak intercorrelations. R

It was hypothesised that the change in employment in regional

industries relative to a national average change-ﬂER could be modelled

in the following form:-



-

-

~

TABLE 13

CORRELATION MATRIX —.REGIONAL INDUSTRY MODEL

1

*
AE
. R

[+
-

TRADE AREA POP

<38~

1.00

-33

"1.00

)
LN
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N . ) ¢ . .
AER = o r Bl DCL + 82 METRO + B3 TRADE AREA PQP + €
and stépwise least squares reg»ession analysis was hae& to estimate the
parameters in a model of this form. The foliowing-esﬁinates vere
obtained for a 46 city sample: N a
o
‘. ~-‘ . - . N . ]
MER. = -1457.65 - 6.53 DCL + 29.98 METRO + 0.24 TRADE AREA POP :
(1.22) © (5.01) _ (.005) ) . ' -
d o - . (Figures in parentheses are o
. ’ ) standard errors of the estimates
9 .- : 2 of parameters) ‘ )
R = 70 . ) : . N »
.
! - ! .
AE = -137.09 Y 4532.19
. R .
o
. 6. = 2581.89 LA <

. This, ,particular estimate of the model provided param oters that

~were clearly significantly different from zero, .as their st dard errors

. trade area p0pulation or_a_strong regional nierarchy influence was

werg all small in relation to the parameter estimates. This model also

i

provided information on some aspécts of the behaviour of regional
. N
industries The negative estimate for the parameters a and 8, meant

-

that cities with small trade area p0pu1ations and 1ow metropolitan ihdicee “";
(1. e., those cities without an important role in a regional system of

cities) ‘had employment change less than the national average. A large

!
& . . 1

essential to generate %mployment thanges above the national average.

] _ A

- — e . — A
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This genefalisation holds with even greater force for cities

"

that are distant from other large‘cities: The negative si%n'for the '
. * \ ‘ -
parametef on DCL indicates that reglonal industry employment change is T

greater than the national average the less the distance to-the closest

largesticity. This result confirmed Jthat a’ tity's position vis a—v1s_
L
larger cities in a regional spatial system was an Important constraint

[} v
- . v

on regianal industrykperformance. However, dn importanu qualificetion
' N
* -

is nece\sary here. It will be recalled that research on the’role of " 2 -

,distance from a larger c1d} produced conflictimg evidence. " Hodge " (1965)
found that prQ§1mity hindered growth whilst Hodgson (1972) and Bourne

and Gad (1972) found the opposite relationship.' The finding in the

reSﬁQts above support the Hodgson (1972) and Bourne and Gah (1972)
opinijn. It is felt that this is due to' the prepondcrance of Ontario -
AF

~

cities in the sample, particularly those with strong regional manufacturé'

1 . -

ing industriesJiéetErborough GueIph Belleville, Kitchener St. Catharine&

afd Welland). Had there been more Prairie cities in the sample or had

-~

the region\& industry category been comprised solely of servzce L .ﬁh '_

K

industries, this result may, have been different. This problem of |

interpretation draws attention to the possible differences between

a
t o

regional manufecturing industries and regional service ind&gtries;_this . -
qdestion is addressedlin section five of this chapter.‘ l S . ,.' '\
The results show.that-7QZJof the variance of fhe;change in
regional industry emponment relative to 2 nationai average was . J
assoclated with anlinear conbination of the threerhypothesis;d‘variables. ' §

*

. . ' - : . 1
The stepwise routine, sjown in Table 14, indicates the relative contribu-

tion of the three.yariables to this level of "explained" yvariance.

- ) . - . "



" " TABLE 14
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SUMMARY OF STEPWISE ROUTINE.- REGIONAL INDUSTRY MODEL

/
Step Number

1
"2
3
. v
1
-
L .

r:,;‘f

L AT

Variable Entered' . sz AR2
METRO T42 42
»
s e |
DCL . S .09
- &
TRADE AREA POP .70 .19
\ 1
2 * *
Fl
\
[
~

F to Enter

Ay

31.81

=
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@5 The change in explained variance (measured by ARZ), indicated all three .

variables made an important contribution to the m¢331 s explanatory P

power. Metropolitan influence is clearly the most powerful estimator
. as 1t contributes‘over half the explained variance. This shoys that- a

cdty's role in a regional hierarchy (measured by its metropoIitan

v ' .,’

influence) is the critical element in Canadian cities’ regional” industry

growth. ‘ . . o

. Anothér element.wofthy of comment in this table is.the contribu-
.l . .' l o Ll 7 ] . ‘
fion of the variable TRADE AREA POP to the level of explained variancé.
- : _ .
The: table shows that even though this-variable enters the regrESsion

last, it contributes more than the’ second variable DCL, to the explained

Q@

variance.' The reason for this is found in the partial cornelation :

-

coefficients of each variable. with the dependent variable. Once the
first two variables have entered the ?egression the partial correla- “% a .
tion coefficient betw;en TRADELAREA—POP and the dependent variable - .. |
doubles, hence its sfrong contribution to explained variance. In essence'

A b

this means that “if all cities ‘had equal influence %P a regional hierarchv L
and were all located the same distance frop larger cities {i.e., both '

]

these variables.are held statistically constant) then the population'
o

-

‘of the_ trade area assumes ¢ritical importance to a city s regional

-

industry growth. : o :
- 1 / L . -
| ; Empleoyment change in regional industries is greater than the

e e

- 4

national average the greater the number of consumers in the market area,
‘ though the analysis suggested that regional hierarchy leadership was
a more important element in regional industry enployment change. A e

second hypothesis - that émployment change exceeds the national averagel
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where the city has-a few competitors —-is rejected in the light of the .
* ' ' - - I
\Sﬁegat;ggryalué for the parameter on the variable DCL. The results

it

show that change 1in employment is greater than the national average the

clgper the city is to a larger city. Conéequently, the Spatiai

distribution of cities is important to regional industry performance

with proximity to a 1arge city and position in a regional hierarchy

-
[}

. both critical to growth. This much is clear from the general structure

., ! . .
of the model; to obtain greater undefstanding about regional industries

‘ - ‘ .
it is necessary to study how well the model estimated change in

individual cities.

3. THE MODEL 'S PmLf\ommNcr FOR INDIVIDUAL CYTIES 4,

“The emph351 Ain this part of the researth shggted to. the ' . " g
indfvidua% city and Rhe change In its regional 1ndusfries in tée 1951~
1961 pericd, Thiscfokus'is obtained by concentratihg on the error.
terms in the predicf/;ns of the model - the situations where «the model ~
over - or undet - predicts employment change given a city's particular
values for the independent variables; . TN

The residuals'rrom theiuodel's predictions are J%eSented.
graphicallj;(Graph 3o A careful study, was undertaken to detect whether
there is any systematic patterns in ihese.error‘FeEQE:; Threelpartieular .
patterns were sought — where the model under—‘orTbuer:;ZEEIEEed'Eor a -
gize group,.for a req;onal or provihcial cluster, or for a group of«,
funntionelly siﬁilar cities. The ten SMSA;S in 1951 are scettered
throughout the residuals, varying from 5084 for Calgary to-=2493 for ‘ -

‘Winnipeg, ‘and the model is accurate Jfor Toronto, Hamilton® and Vancouver.

t
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\ ;
Maritime cities record both positive (Sydney and Halifax) and negative

(Saint John, St. John's) values, as do cities on the Prairies (Regina,

positive, and Saskatoon, negative). 'The extreme cases - Edmonton,

Calgary, éudbury,uVictoria, Kitchener-and Saint John - do not seem to

-
L3

be subject to the working of a systematic factor that requires e

inclusion in the mgodel. Finally, the model was accurate for a variety ;\
. , ¢

" of cities' ‘Hamilton, Vancouver, Welland and Moncton

To further investigate the model's ability to explain change
in individual ¢ities, an'analysis of actual change in empldyment and

the model's predictions for eacn city was undértaken (see Graph 4). \\

The model is able to predict the direction of change eorrectly for 29

'cities, ‘a general comment on its accuracy. Cities such as Pindsor,

u M i

Quebec, Hamilton Oshawa, Peterborough and Port Arthur had less than
national average change in regional industry employment-due.in part to
the character‘sf their trade area and their roles in their respective

'regional hierarchies.‘ On the other hand, the model s explanation
rﬁcounts fer above-aeeragelgrowth in Toronto, ﬁondon, Saekatoon,

St. Catharines, and Welland. - : ) " s ﬁ‘: ) d
In Quadrant 4 there :Ls a gro:p ofJeities the model incorrectly

M -
" . . .

predicted would expand regional industry employment by an ‘amount less
thanhthe natienal average. These cities {including those close ‘to the
axis in Qnadrant 3, i.e., Chicoutﬁmi and Regina) have’important elements
in common. They are relatively small ahd in several of them national

industries are the major .employers. In Drummcndville, Sault Ste. Marie

and Timmins, for examplez national industry employment accounts for more

- .than 45% of the workforce. Imn fact, the model inaccurately predicts

]
v
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-

change in regional industry employment for the majority of small ’; *{

~

speciélised gities'in the sample. Furthermore, fpur cities - Drummondvilie,
Cornwa11, Granby and Sudbury - have the direction of change predicted

" “ ! -
incorrectly for both.their national and” regional industry employment;
. . ‘ ‘ S
these four cities are among the ten most specialised national ‘industry

v

.ecities in Canada.'- ‘ i .

This observation is critical of the logic underlying the

regional industry model. It is predicated on notions oﬁ/&encral:place

“theory, i.e., trade area population and the structure of the réﬁionai

.

hierarchy.are used as the explanatory vnrinbles. This approach sufﬁs_

the service industries, but may not adequately account for the behaviour’

of regipnal manufacturing 1ndustrres. In summarv, thls analysis over-
-’ ' s +

looks the small cities with. small trade areas; however, these c1t1es

have attracted regional industries,.due in large part to their sttong

national industry sectors. In all likelihood these

gicnal industries

- Such as Metal Fabricating, Transport Publie Utidities, Wholesaling,.

and Services - suﬁply each dity's national industries in close input—

'output linkages. This particular attribute was originally hypothesised

to be important for the whole sample but, the simple correlaclon between

the dependent variable and a measure of national industry emﬁloyment
N .

was weak. However, the persistent inaccuracy of the model as developed
i . ' ' )
here suggests that in input-output effect. 1s important at least in

o : :
small cities with large national industry sectors.
This assertion is tested for a 5ubsample of cities - for 16

cities with populations less than 30, 000 in 1951. The dependent

'variable Qﬁ\ in these citles was hypothesised to be linearly related



to employment in national industries in 1951 (%Nl.as follows:
A, ' :
R = a+BEN-+je
¢
The estimates for o and B were as follows:— s
. (
/ - , , _ :
. 817.84 + .23 E_ . ) .
AE,, = - . . - :
R
r (.11) N . ' .
=~ ‘ (The figure in parentheses is
‘ the standard’ error of estimate
9 - . of the parameter )
R* = .14

.
- . . - - .

" Although the parameter valu?ris significant;y diffe{ent from zero at e
FheNQSZ'confidenee_1eve£? the law level of variance in the dependent
variable that- is associated with co;variation i the independent
variable suggests tﬁis pa%ticular factor is not closely.aSSOCiated

-

with the change of employment in regional industries in the citles in
\his subsample . \' . } -

A second group of cities for which the model predicted an
®

incorrect direction of change were those located n Quadrant 2 ‘of the
graph. It is not iikely that these five have anything in commonrthat
suggests a systematic error. ‘The inaccuracy with reépecé to Victoria
fPrebably reflects a Iaqkto? a regiomal manufacturiaé sector ané the
proximity of -Vancouver. In this gituation the model interpreted
proximity tokéancouver adg likely to generate a large employment change,

but apart from Provincial Administration Victoria lacks a large

regional industry sector ;hat_eaquakeﬂadgaq;age of thisifraxH%}tY-

R




In this situatiom, the straight Line distange between Victoria and

Vancouver ‘1s not an accurate estimate of ‘the cost of moving goods i . '

-

botween these cities. It 1s clear that other cities 4in the shadow of
"major metrOpolitan areas (for example, hamilton and- Oshawa close to
. : N
qTorontoPS dp not fall'béhind the national average as,much as’ does Victoridy ';
) - - )
"+ These cities, of course, have strqnghnational indistry sectors. The

error associated with-Saint: John does not indicate any tendency towards
. . n i i e

systematic error’ in estimating change for Maritime cities, but is due

to the fortunes .of particular induStries in that city Both Wholesale

"!.? » B .

. Trade and TranSportation declined over this period in Saint John,
bringing. total regional employment change well below the national average.

~

”

i comment on the model's 1naccuracy is- needed in reference to

Calgary and Edmonton. It iai;lear that growth in these cities surpassed ' Tt

the’ nafignal average well in excess of the model's estimating ability.

N -

The rapid growth in Calgary and Edmonton is noted in the natiOnal

industry analysis and it is likely that rapid national industry growth

in Alberta generated substantial demand for regional industry output and

hence regional industry growth is .much- greater than the national average

oo

v

~

in Calgary and Edmonton.g it will be argued l&ﬁer that it is reasonable

o

to regard‘these_two cities as-special cases in light o£ ‘their sudden

@ .

-;oil and mineral based growth. The model is an attempt to estimate an P 3

faverage relationship between gome hypothesised independent variablesw~

~

and the change in employment relative to a‘national average, Calgary ° .

and Edmenton have. so exceeded the national average change, for reasons o

unique to themselves, that . they hinder the estimation of the average

N .~
.

_relationship between the variables. meo

r ) - . ‘ Y
o
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3

Kitchener "also has a substantial error associated with: its

-~ estimation. It had growth in regional industries well above the

national average due. to expansion in food and electrical appliances

industries;-yét the model interprets the small trade area and low

-

) metropolitan status of - Kitchener as a reason to expect less than . ;,‘f

"national average'growth. However, - the expansion in the two industries

named above gave Kitchener above average growth; also the trade area
o . : .

pOpulation of Kitchener was underestimaced, as it was. calculated from

u

Waterloo _county data, anhd the Kitchener urban area occupies a large

o - ¥

portion of this county, but given the data available that was the only
: value that could be used. |
) “Apart from the model'; demonstrated inaccuracy with one, group
of cities, there did not seem to be any other serious tendency for it

to err. in a predictable mannsrgfg;|particular size or spatial, groups.

Consefuentlyﬂthe model i ¥as ary-appropriate one .to. measure change

£ e - e : Lot ) _0.“
rel’_ivento-a national average. ’ ;
N - / a

4, THE MODEL'S SENSITIVITY TO SAMPLE COMPOSITIDV

Two problems are posed in an assessment of the Sensitivity of

';--' . I

the model s esmimates to changes in sample composition. These ‘are first are’

- |similar results 1ikely from a sample of (a) large ‘ctties. and (b) small '

cities’ Second, are parameter estimates and the proportion of explained

©
[

variance sensitive to’a small number of special cases - that is to say, >

L]

cities for. which a reasonable argument,is made’ that thedr past growth .

e

-t

has been conditioned by certaiu,unique features9 These two problems “

‘ C - L - .
.

-'are_addressed in turn.

-
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Two sub-samples are obtained to test the impact of city size
on the parameter estim;tes of the model. The first, a'sample of 30
cities, is obtained by excludinglall éities with populations less than
30,000 in 1951. The second, a sample of 36 c%ties is obtained by
excluding the 10 Standafd Metropolitan Statistical Areas in 1951. The
model is‘estimaﬁed for both sampie groups genepating the following
 results: (}

For 30 .cities (excluding small cities)

— AE; = -1507.62 — 6.65 DCL + 29.93 METRO + .024 TRADE AREA POP
(1.51) . (6.18) (.006)
(The figures in parentheses are - k
the standard errors of the
N estimates of the parameters)
- R2 = .72 )
AE* =
R

///:iig}ga oppx . = 5587.68
v R » .
3143.32 ////////,

//

/’-’/ .. - .
.« For 36 cities -{efficluding large cities)

h "

-

AEY = -544.88 - 2.66 DCL - 22,19 METRO - .009 TRADE AREA POP
(2.28)  (18.65) (.004)
! -
k2 = .14
B o= - * . 1989.09
EX 169.05 Inc,

0. = 1932.61




'estimating ability is to one or two extreme .cases in the sample‘ There

102

A study of these resuits shows that‘femoving small cities from
the sample adds a little to explained variance (no eore,than 2%y and
does so at the cost both of greater standard errors on the parameter
estimates, and a lerge increase in the standerd error of the estimate.
In general, removingll6 small citieg has no substantial impact on the
estimates. The results for the second subsample suppdrts'the model's
big city bilas. Dropping the 10 SM.A's'from the sample reduces expiained
variation by 56% and increases standard errors for the parameter

estimates. Clearly the hyéothesised relationships between dependent

and independent variables do not hold for small cities, which is another

‘reason why several small cities have employment change estimated

incosrectly. The logical step is to try to find variebles that serve
as useful estimatore for this 36 city sample: Hewever thisksample held
only 21% ot total'reéfonal industry employment inllQSi; a concerted
effort to explain variance in this %emple would offer only a little.
fhrtherlinformation about regioﬁel industries as a group. .o

The second problem is the question of how sensitive the model’s

ey -

are two reasons to regard some cities' experience.ﬁs exceptional. The
first is that they had error terms in this model much larger tharn other

cities in the sample. Second ‘there are knowp features in the past

aevelopment of three cities (Victoria, Edmonton and Calgary) :hat syggests _

their regional industry behaviour 1is exceptional. Victoria has grown .
in the shadow of: Vancouver, and Calgary and Edmonton have proportional
changes in regional industry employment up three times greater than .

- - - - -

other cities their gize, The«problem becomes one of finding the impact

F

L
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4

that removing these ceses might have on the model's present ‘estimates

- which are that 72E”ef the variapce in the dependent Qariable £é
associated with three independent variables, aed'the medel's'predictions
have .a sténdard(error of 2509, over 20 times the mean'ralue‘of the
depeedent varia?le. The same model>Ealibfated for 43 cinies—(excluding

Calgary, Edmontorn and Victoria) proviées'thexfoilowing estimates:

*
AEg =  +930.76 - 5.82 DCL + 30.83 METRO + .016 TRADE AREA POP
(1.03) °  (4.06) (.005) _
. ‘ I . (Figures in pareptheses are
°  standard errars of the
2 N\ estimates of parameters)
R = .75 .
.
B L .
ER = =535.05 Oppx = 4004,75 , ©
' R ‘
) ¢
o, .= 2075.87 ' |

PR

This srretegy_achieves a small increase in the level of explained

. - %
variation and reduces the size of the standard error.

» . . .‘ : . P !

5. THE[EEHAVIOUR OF SUBGROUPS OF REGIONAL INDUSTRIES ‘ ) ) . -,

This stage of the research seeks to establish whether the

relationships found between three independent variables and - the aggregate
'

of regional industrigp-employngErchange also hold for changes in -‘ C

employment in subcateéeriasof\regional industries. Two separate
. . . N .
ndustfy groups are selected for analysis; one, Food Preduction, as

an example of a regional mgnufacturing industry and two, Wholesale Trade
1 B ,‘ -‘- . >~ -

! . -

\ s .u' N ] ' . , St . r
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: S U
as an example of a regional service industry.’ The thrust 1s to study

n

how well the ‘model used for an aggregate of all regional industries

performs when estimating changes in employment in two groups within

-
.

that .aggregate.

A manufacturing industry and a service industry were chosen

because it-was expectedOthese two ‘groups may indeed respond to different

At

forces. The manufactdring‘industry,.on the one hand may have greeter

P

growth in cities that are clgse to larger citiésabecause this proximity

generates greatEr demand through inter-industry linkages. Conversely,

. : - | -
the service industrieS'may grow faster in a relatively isolated city

W1 ‘'

'because thé greater the'distance to a rival the less competition a

city's service industry will face. These issues are addressed in the
‘ <L ;o

L -

analysis below. L ] .

Two regression models are estimated using the same independent

t
variables that enten the regional industry modef. In the first regres—

B ’ £

sion below, the dependent vatiable, %E*D, is change in employment in the

| foad industry after the national average change in that industry has

been removed. In the- second regression, the dependent ‘variable, AE

u WH. TRD.

9

ris the change in employment in wholesele trade after the national average

S~

change has been removed The results are as follows.

\ v
v t -~ * -
> A
. == ag* = "73.78 .83 DCL.+ .94 METRO + .001 TRADE AREA POP
: FooD e (a15) o (.63) (.0005)

oy o ‘ Co : ) o .
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.
) _
TABLE 15
" SUMMARY OF STEPWISE ROUTINE - FOOD INDUSTRY MODEL .
- . . : \
Order Of‘EPCL’Y Variable ' . R R? . ’F to Enter
1 7 oncL _ 37 .37 25.878  _.
" ’ : ‘
2 TRADE AREA POP 42 .05 ° 4.09
- :-‘.:‘T 4 +
3 METRO - . .45 .03 R
¢ ‘
!
- P
’ h 4
. .
»
L
3
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* . - 4
AE = 46,237~ .97 DCL + 7.54 METRO + .002 TRADE AREA POP
WH.TRD. G2 ¢ (.12) (.001)
3
RZ = .62 N
r{;h

1 . N
% ' “ e

There are important differences first, between these results and those

achjeved for ‘the model of the aggregate of regional industries, and,
b -

second, bepween the two regressions themselves. In the first place

neither of these models offers the high level of explained variance

™

found in the aggregate,model (. 70)‘ the change in employment in the
¢

food industry obviously depends on variables not included in the model

as the three independent variables are able to explain only 457 of the

variance in the dependent variable. A'second contrast to those resplts

-

achieved for the aggregate model +is in the contribution of each

independent variable to explain,d variance. Epr‘él} regional industries
asra'grOUp the metropolitan’1nfj;;nce\variable dominates erplained ‘
variance in the dependent variable,rbut this patticular variable makes
only a weak contributibn to the explained variance of employment chang®

in the food industry. Indeed it not only has a small contribution to
enplained variance but furthermore has .a parameter value not significantly
different from zerc (at the‘95%vconfidence level). -On the other hand,

the wholesale trade sector mirrorqfthe behaviour of all regional
iddustries - the metropolitan influence variable has the major contribu-
tion to explained variance in this particular regression. These results

highlight a difference between regional manufacturing and regional sérvice

industries.. In addition, they show that the.results obtained for the

v



TABLE 16 -

" SUMMARY OF ST%}NISE ROUTINE - WHOLESALE TRADE MODEL
. J

Order of Entry - Variable : R2 . R2
1 : " DCL .51 .51
2 . TRADE AREA POP .60 .09
] N .
3 .. . METRO © .63 .03
1‘ Fl
% .
/
\,
- ~
N
-

%

+107

ac .
=

F to Enter

46.67

2.85

o
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.

- aggregate. of reglonal industries really reflect the behaviour of the
{

fservicg industries. It is®clear for example, that the regilonal '
~manufacthring industries are condic}onbd by variables not presently
included inhfhis model and cértainly trade area.population and ‘metro- .
politanuinfluence make only a weaﬁ cpntributién to e#pléining employment
chahges in tﬁese industries. This is quite thefggntrary to the role
thgse varilables play in estiméting emplofmeng change in the regional
service;indusﬁrieé and the aggrégate'group of all regionai industries.

’ Howevér, there is one importght similaf%fy between all the

results considered Zboye. Both subgroup regressions have negative

values for the parameter of the variable DCL. Thus general statements

about the effect of proxiﬁ;ty:to’a large cit& upon the employment growth
in regional industries do ip-fact apply to both‘subgyoups studies' here.
‘inweSSEnce,'employment changg .in both the manufacturing and'servieezr -
components of rghiohal.;ndﬁstries is likely toibe greater the-closer

a city is located to a .larger city.

v ' . X }

6. CONCLUSIONS

-
-~

génsitive to the character of the spatial system in which the city is

The change in city employment in regional industries is

I3

located. Trade area pOpulation; distance to closest larger city and

- *

the cifé's role in a regioﬁal hierarchy together explain 70% of the Bm
variance in all regional industry employment'change. It 1is clea;'
however, that this relationship’'is due primaf}ly to the influence of

. 3 } . .

v

regionai service industries; change in employment in regepnal

manufacturing industries is not'as"cloself'related to these -
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explanatory variables. The model as currently structured correctly
predicts the diregfion of change in employment in two-thirds of the
cities-in the sampié\and.provides some_valid Teasons why some cities,
e.8., ?oronto aﬁa Sti Catharines, had changes in employment greater than
the naf.:iorial average whilst others, for examplle, Quebec &nd Hamilton,

fell behind the national average. ) .
W b . '




CHAPTER SIX

CHANGE IN EMPLOYMENT IN LOCAL INDUSTRIES

v L(

\ Employment change over time in local industries 1s expected to

be closely associated with the ecomomy of a city. This should be so
- ) .

because local market area industries - typically retailing, construction,
finance, insurance and real estaEe - are defined oe the basis of a
single city market. The general hypothesis is that future changes in
‘employment relative to a national average can be predicted frOm know-

ledge of -the present state of'local qity economy. The dependent variable

in this analysis - AEL - is the change in employment in local market

. '

area industries after a national average change was removed.

1. RESEARCH HYPOTHESES |
. The research proposes that the growth of local industries depends

[ 3
upon (a) local city income and (b) the extent to which metropolitan

functions are developed in a city. T,
(a) One hypothesis tested is that change in employment in ‘local

.

industries is greater (1ess) _than the national average the greater

(smallet) the purchasing power of the p0pulation in_the local c¢city

g

economy. - o

.

. " The justifieation for this hypothesis is that larger markets
allow economies of scale and. the provisions of sPecialiséd services.

Hence, the local industrv gector is more likely to grow faster than .

. {

_ o o
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the national average the larger.is its market. This hypothesis alsc

tests whether a local servicegﬁgctqéujpafts autonomously to particular

forces in the city economy. Naturally tn 5 market; which cooprises the
population of the city, is influenced by many other factors, particularly
the development of the national and regional inoUStries in' the city.
However, instead of rélating change in local indqstries to the change
in other industries, the study relates change in locil industry employ-
ment to the state of the 'city ecodhmx)at the start of the time perio%

| Three measures were tried to estimate the strength of this,/3
hypothesised ‘relationship. The first two were measures of the number
of consumers, namely city population and the total city labour force.
Both had relatively strong simple correlations with the dependent
variable of .649 and .675 respectively. However, it is expected that
a measure which includes an estimate of local city income would bear a
closer relationship to the dependent variable.“ Direct measures oE ‘local
city income were not available for 1951 eo an approximation was used,

-

developed from total income earned for counties. Using total income )

earned‘£05 counties.and population of counties, it was possible to
calculatemper capita county income. This was multiplied by city popula-
tion to obtain an estimate ofrtotal city income. Thoughjnottwithout
flaws due to aggregation this particular measure of purchasing power

- to be designated as CITY INCOME - has a simple correlation coefficient

r

with the dependent variable of .736)'and if used in the regression model

below. s

(b) The second hyqothesis is that employment change in local
industries is greater (less) than the national average the more (less)

e /
;//,/’/

!
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important the metropolitan functions In a city. . i

“This hypothesis is proposed to test the influence.metropolitan

development has upon local industries. To a degree the metfopolitan
. 4 ) - o . '
factor is included in the first variable because metropolitan aréas

are those with largest total city incomes; simply the effect tha{_gﬁe

) vei?

" diversity of functions in a metropolitan area has upon local industries

vl

is measured here. This factor 1s represented in the index of metro-

polifan influence that has entered both the national and regional

.industry models earlier. The index - METRO - is included in the model

below. . ‘ L

' [
The qurelations between these two variables and the dependent

_..

‘variable, and their inter-correlations ‘are shown in Table 17. There is‘

some correlation between total income and the metropolitau index but it
is not strong. This is due to the particular technlque .used to coastruct

the metropolitan index which has rgmoved mest of the effect of city

i

size on the index values. S - S

. ‘ lw. 3 _

. , ‘
2. A MODEL OF EMPLOYMENT CHANGE IN LOCAL INDUSTRIES »
As with national and regional lndustfies'these two hypothesised

variables are assumed to have a linedr additive relationship with the

ﬂ
dependent variable and the model below is estimatég withgz;ast squa;e;

~multiple regression. | ’ } \‘

% a , s
E, = a+ B8 CITY INCOME + 8y METRO + € \

The data foi this ‘study were fitted to such a model and yielded the
? : ] .

| L
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following estimates: ;
. o
* i .
‘ B = -103.42 + .017 CITY INCOME + 39.61 METRO
N-1951-61 ~(od2) 1951 (6.70) 1951
\1 . , (The figures in parentheses are,
2 A the standard errors of the
R =. .15 estimates of the parameters) ,
lI . ' , 1
*
AEL .
1951-61 s 1989:36 opgr = 6357.18
S 1951-61
o, = 3364.91 ’ , o ) |

These results did not reject either of the hypotheses‘ptoposed, as both .

parémeters have estimates many times larger than their standard errors,

bl

and the model offens a high level of explained variance.

N n PR

This level of explained variance is dominated by the TOTAL -~ ?
INCOME variable, as shown in the stepwise routine in Table 18 When |
CITY INCOME is entered ‘in the stePW1se routine (i e., all cities have
statistically constant incomes) the relationship between METRO and the

dependent variable deoes not change. This suggests that the Metropolitank

influence is a strong element in employment change determination as .
even with statistically constant city incomes it has a strong role in

1}
the estimation. Consequently, metropolitan area economies contribute

-
-

more than higH'income to the-growth of local industries, the size and
L " ~
complexity of the metropolitan functions are together important R

n

predictors of employment change. .
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TABLE 17

P

CORRELATION MATRIX - LOCAL INDUSTRY MODEL

h.—.-

* T ” . h
ﬂEL . 91’1“[ INCOME . METRO
N ' Vhl f: o

AEL " 1.00 ) .736 .-‘ﬁﬁf_) o

.CITY INCOME ) ©1.00 R T

- 2
\m:rﬁo- 1,00
¢ ) e
? ' [
L) /l
%
TABLE .18
SUMMARY OF STEPWISE ROUTINE = ¥
< .o . o . i
i LOCAL INDUSTRY MODEL

s . e _ . ‘ o
' Variable Entered R oR® .. F to Enter

R T o o' INCOME ¢ £ .54 .54~ 51.88

’

3.0 . MERO g5 o th36.99
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These results support the general contention that change in

. local industry employment relative to a natlonal average change can be

1

estimated by using a measure of economic conditions in a city'eceﬁpmy'

u ""l-

at the start of a time period. Local industries satisfy local markets
and their ability to grow at rates in exc!!s of the national rate

depends largely upon the level of income and metropolitan functions in

their particular markets. s :
s

e

3. THE MODEL'S PERFORMANCE FOR INDIVIDUAL CITIES
An indication of how well this particular estimate of the model

works for individual cities is obtained by stadying;its residuals.

Thes;;are plotted on Graph 3. A study'of this plot reveals the model
has & tendency to underestimate employment change in Maritime Province
_cities. These errors imply that employment change in these locations
'is’conditioned_by fgrces ‘not in the model but it is difficult to estimate-
how these could be inteérated into the analysis.’ Apart from this
:probiem there are no other obvious spatial or functional groupings in

the data. |

An examinaticn of the actual and predicted values for each_cicy'

is the next step taken (see Graph 6); The model accusately predicts

the direction of change in 30 cities in the sample. For the majority

of cities‘; those located in quadrants 1 and 3 —'employment change .
in local industries from 1951 to 1961 is associated %ith city income

-and metropolifan functions in 1951. But for some cities in these

quadrantsf(Edmonton Calgary "and Halifax) chere were large errors . ‘

“involved such that it is likely other forces are‘involved-
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The'model inacclrately predicted the direction of change for a
large group of cities, those located in Quadrant 2 of the graph. More

than half these cities haye populations of less than 30,000 in 1951 and ‘ -

]

the inaccuracy in the estimdtion of local industry growth in these small

cities is an important finding. This suggests that ‘the local industry
sector ip a. small city responds to econopic forces different from those

1

that influence the same industries in & larger city. Further evidence
\ o

for this observation was the model's tendency to underestimate -change

in some larger cities such as London, Eamilton,'Calgar&, and Edmonton.
| , .

It is clear)th%$ large cities with large narkets are able to generate

employment changes propoftionetely greater thafi those in small cities.

4

This correlates with the earlier observation on the estimating power

of_the.variable METRO; this variable has an impoTtant role in local
— - )
" industry employment change even when city incomes are held statistically

constant.
. \

s
There are several majox errors in estimation shown on this graph

- particularly for Winnipeg, Halifax Kitchener, Calgary, Edmonton and

Victoria. In the case of Calgary and Edmonton it has been argued ‘
prev1ously that the rapid development oE oil based national industries
in Alberta influenced regional industries in these two cities; the
conblned,growth of national and regional induﬁtries boosted local

industry growth well above the national .average. Victoria is regarded .

Fl

as a speclal case for reasons advanced in the previous chapterf while e

Winnipeg, Halifax and KitcheLer deserve special attention. The model.

interprets the city income and metgopolitan functions of Winnipeg in

L

1951 as a basis for above average employment change in local industries
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" between 1951 and 1961. This was in error however, as Hinnipeg's local

{ndustries were not able to grow faster than the national.average rate

in'this.time period. (This was typical of the general pattern of
indusqrial growth in Winnipeg between 1951 and 1961 - in none of the
employment groups was it able to expand employment bé;ond the: national

average ‘rate. It was sﬁ‘example of a slow growth metropolitén area
: : ’ ' \
at this time.) Co ) ' A

‘Both Halifax apd gitchener have employment changes.greater than

" the model's predictions. Ottawa, too, is in this category. Growth in

these three .cities is due to very strong regiomal industry sectors

- Goveérnment employment in both Halifax and Ottawa and manufacturing

in Kitchener. These tegional industries probably promote demands for

"local _industry sectors not'necessarily expressed in high city incomes

or metrbpolitqs\;:nctions and ‘the model is not sensitive enough to

 catch this influ

L

4. THE MODEL S SENSITIVITY TO gAMPLE COMPOSITION

Again, to obtain soue further information about the behavmour
-of local industries in different size cities, two separate runs of the
model are made.on tuo subsamples, the first with 30 cities and the
second with 36 cities. ,The 30 city subsample is obtained by removing
from the original 46 cities all those with populations less .than
30,000 in 1951, and the 36 ;ity subsa@plelis obtained by‘removing the
metropolitan areas in 1951.

~
The following results are obtained:
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30 city sample:

ME] = 200.82 + .017 CITY INCOME + 40.62 METRO J
(,003) . (8.53)
' -(Figures in parentheses are the
2 B . : standard errors of the parameter
R = .75 . . egtimates)

-

b d

— o
AE; = 2332.43 oapx 8017.81

1951-61
gg = 417454 c :
. r
36 city sample:
'~
-~ AEr = -745.45 + .04 CITY'INCOME + 16.17 METRO.
" 1951-61 o3 . (22.55)
. J |
2 -
R = .06
x - :
aEC = 161.91 OAEE | 1878.17 |
51-61 - :
1951-6 1951-61 , p

g = 1879.33

“Removing 16 cities' from the sample has no effect on .the mode;'s level
L
of explained variation but does change the standard error of the

-

eétimate. Thus the model is really’ one of 1arge cities, as they domiﬁ;te

ot
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3

; .

the estimhtiéf procedure, This is further 5ubstantiatgd by the second
subsample results - the @odeL's e{planatoiy pbwer:falls.cbnsiderably
wvhen the ten %a;gest'cities in 1951 are reﬁovedl

In a manner similar to the analysis of regional ?ndustry employ-
ment a test is perfo}med to find ghe sensitivity of the médel'é estimates

to three sp@cial cases = 'Calgary, Edwonton and Victoria. The model's

estimates for a 43 city sample are shown below:

N . PR

~419.20 + .017 CITY INCOME + 38:.47 METRO
(.002) - (5.08) !

i,

(Figures in parentheses
are standard erros of the

- é _ - ] estimates of the parameters)
R = .84 .
s
AEF = ) 1243.44 X+ = 6264.81-
L ‘ Ep, .
1951-61
o = 2543.81 ' ‘
/ € . : .
Thié.stfategy achieves a 10% increase in the level of " explained ' L)

H

23 .
variation and narrows the size of the standard error, confirming a
. _ . | |
““strong underlying relationship exists between these variables.

/ .
*~ 5. THE BéﬂAVIOUﬁ:OF_SUBGROUPS OF LOCAL INDUSTRIES !
Here the research attempts 'to establiéh the degree of homogeneity
f within the groﬁp of local”indusfrIES. Th;#:&ﬁvolves téking two sub-
gfoups within ;ﬁe aggregate and using the model deﬁeloped ?P this

>

B
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chapter to estimate chardge in these subgroups. :
Economic activities in cities can be ordered into a hierarchy,

. . ) .
depending upon their technical complexity and the frequency of demand

’

broadly two types of act}vity within the local industry ca%egory. On

the one hand there are higher order service activities that tend to .
develop to a greater degfee in me&ropoiitan areas, though they are

present in-all citles - an example is finance, insurance and real estate

~services. On the cother ﬂand there are lower order services - such as
retailing. This present sgage in the research tests whether the locgl'
ind;s;ry modgi presented eériier does in fact work differently for -
finance, insurance and real estate services compared to its prediction
of activity in retailing. - . “

This coméarison is performed by generating results for two

regressions, the first for changet!: employment in finance;insprance,

: *
and real estate ﬁ%%N) and the second for change in employment in
L 3 e
i

-

retailing (AE*). Both dependent variables.are derived in a similar

RTL » , .
manner to the dependent variable in the aggregate model - ghey represent
industry group changes after the national average change as been remqved.

The results.of.the.regrzssions are as follows:

AE = -25.02 - .006 CITY INCOME + 7.50 METRO

FIN (.001) o (L.ed)
2
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" s ]
AE = ~49,11 + ,001 CITY INCOME + 6.02 METRO
(RTL) | (.001) - (2.89)
o .
2w \
R S - '

\ - ’

A 5

These results establish that the model commented Lpon for the

aggregate of all local ind stries is not an churate guide to the
behaviour of these individual\industries within thesaggregate. In the
first place it is clear that empipyment change in retail trade relative

to a national average growth in retailing is not strongly related- to

the independent variables used here. Not only.is the level of explainod
e

LY TR

variance low but neither of the parameter values are significantly
different from zero (at the 95% confidence level}[ In summary the model

does not apply to employment changes in city retailing 16 is likely

; that employment growth in retailing relative to the national average -

——

-depends on particular local variables that have been missed in the

variables HETRO and- CITY INCOME used here. ' o
On the other hang; chanée in the finance category is closely
related to the independent variables used. However, the regression

result for this subgroup does.show a negatiVe\ralue for the parameter

\

on the variable CITY INCOME, which is different from the value obtained

from the aggregate group regression. Apart from this discrepancy the

finance industry provides a mirror image of the aggregate models

results = the levels of explained variance and the contribution\ggg

independent variables to this variance are both gimilar. . ‘\_

The consequence of these results is that the local industry

f -l .
group regression is only an average relati?nsbip, one that does not
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- - L
necessarily hold for indiyidual industries taken separately. In

addition, there is ‘some evidence to-suggest that the aggregate relation-

ship reflects the influence of industry groups such as the.finance

N »
category investigated here. These activities are best developed in

large cities and, to thf/ﬁ§péﬁgfthat these influence the apgregate

- -
relationship, it seems this relationship principally applies to larg
. - . .

L 4

cities. . Y

6. CONCLUSIONS

_The results obtained support the two hypotheses proposed. City

Income in 1951 and an index of Metropolitan functions iIn 1951:pfovide

an effective means of estimating change'in employment in local-é}dustries

in Canadian cities between 1951 and 1961. However analysis of two
o ' '

subgroups of local industries found this relationshipmdid not hold for .

lower order. services ifor example retailing) although %t'did Saem .

appropriate for higher order services such as finance,.insurance and X

real estate. This result, along wifh the role played in the relatioh— _

:’ -

ship by the metropolitan influence variable did suggest the local

industry model developed here is

marily aﬁplicable to large ci;ies;

In these cities the local econofty is_able'to~genérata greater growth

" due to external economies and the provision of specialised services.



and to summarizé® the cbneclusions of the research.

.

4

/b : CHAPPER SEVEN

T INDUSTRIAL STRUCTURE AND URBAN GﬁOWTH
e ) .

-

The purposes of this chapter aré to examine the changes in total

employment in Canadian cities in tne light of the ehanges in_national,.

_regional and 1qcal industrieé, to evaluate the models that were developed,

1.” GROWIN IN EMPLOYMENT IN CANADIAN. CITIES Co ) -
Thig research has invoived an empirical investigapion of‘the-‘

chﬁnges in employment in’ganedian-citiee. It has stressed the factors.

releyant to the grewthiof three gtoups of industry in a sample of,eﬁ-

*

cities. The discussion now shifts to a consideration of changes in fotal

.employment in the cities. Certain patterns emerge'when the peroentage

change in clty employment is subjected to scrutiny; particular types of
cities’ seem %Gqﬂave rapid growth and this can be explained in terms of

the change in employment in the three industrial groups examined earlier

S
in the dissertation. Table 19 shows the percentage change in total

.'employment between 1951 and* 1961 for the 46 cities in the sample"\ “The -

./'

ar

cities have been arranged in descending order of rates of growth. Along- -

side each percentage change, the direction of change in the-dependent

1
t . Fl

variable for each industry group has been shown, indicating in effect

whether a city's growth was above or below average in each of the three

industry gronbs. ) T . i
! +125
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"

. - TABLE 19 - | A

PERCENTAGE CHANGE IN TOTAL EMPLOYMENT 1Q51—1961 -

"AND DIRECTION OF.CHANGE IN DEPENDENT VARIABLES IN

NATIONAL REGIONAL AND LOCAL INDUSTRLES

Percentage -

. , * *® *
Change AEN AER AE;
' !
1. Cornwall . . 103 + + +
2. "St. Cathariigs -89 + + +
3. Welland, 7", . : 89 + ¥ +
4. Calgary : 79 + + +
5. Edmouton ' . 77 + + +
6 Sudbury - ‘ 70 + + +
7 Drummendville | 3 : " 63 + 4+ +
§. Sasiatoon _ B 62 + + + ’
9, London 58 + - T+
.10. Toronto ) . 48 T +
11. Kitchener T : " 45 - + +,.
12. FRegina ' 44 .+ - +
3. Ottawa - . 42 T -+ +
. 14, Moncton : 41 + 4 +
+ 15, lLethbridge . ' 41 + + - '
16. Kingston ‘ 39 - + + +
17. Belleviile 36 + + -
18, Montreal : ‘ : 36 + - + '
19, Halifax . - 33 + i} + . -
20. Vancouver S ' 35, + - +
21. llamilton _ a2 . - - +
22. Brantford - 32 - +
23. Guelph - 31 « + - +
24, Oshawa . : 31  + - +
25. Port Arthur 31 + - . <
26. Brandon - - .29 - - -
27. Granby - - 27 + + -
28. Sarnia ‘ _ - 26 - - +
29. Chatham 25 : - - -
30. Quebec ) 25 - - -
31. Winnipeg - 24 - - . = -
32. Chicoutimi .22 - - .- t. ;
" 33. Moose Jaw s 22 + .- -
34, Saulte St. Marie . 22 - + +
35, Sherbrooke 14 - - -

. . P -

Continued...
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L

“Table 19 C ntinueid... .
o -

'
¢ ~ ’ . o

i - " -
i \ ) s .
' \ - .
36. St. Jean ™ \ : 12 + - S
N _
37. 5t. Johns . N 12 - - -
38. Trois Rivier@s , 11 S - - -
39. Shawinigan Falls . 7 - - - 1
40. Peterborough v 6 + - - -
41, Timmins A + _
42. Valleyfield 4 + + T,
43, Victoria 4 - - .
44, St. John 3 - - ) .
45, Windsor 2 - -
46, Svdney . - -
4 A o
s ' ‘
' Vo :
-r \-, .’
L . } ; .,
| ‘
‘ - .\ ”
- .k/ .
~
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Several patterns emcrge from the dach.” First, there' is a group- -

of fast growth ciLies, in particular ‘the first 10 cities in-the’ table,

all of - which have above average growth in all ‘three industry groups.
Included among these ten citieszare metropolitan ‘areas (Torbnto, London,

. qukntooh Edmonton dnd Ca]gary) and highly specialised national industry

ities tCornyall, st Catharines, Welland Sudbury and Drumnmondville).

. For most of these cities, therperiod 1951-1961 saw tbe establishmenb of ;

one Or more new national industries, and large expansions 1n existlng

PR .
3 -

industries. Cornyall, for example, doubled its. employment in pulp and

N .
4 » v

' paper munufacturing, thereby adding to‘a national industry_sector that

already includéd clothlng and textiles. Edmonton, and Calgary established

P pct“OJCUm—ba“cd lndlstrles in Lhis'uer1od, and 211 oLher cntle in this

-
"

group added_‘to both’ reglonal manufacturlng and regional service industriesa
‘“*seHHA second group of c1Lies had slower growth because e1ther thelr
* \_‘_-‘-—-_ .

" nmational or their rcglonal industrles expandeﬂ at rates W the nat10n:l

* average. . National industry growth was:below average in Kitchener, Dtfawa,
Saulte”St: Marie and Brantford for example. Their ex1st1ng not‘nnal

industrles Brev slowly and thty were unable o actract large new 1ndustr—;"

ies in the manner of the cities in the first group Regxonal induatry
: . . \
,growth was below average in Regina, Montreal and Vancouver in thls pquod
. . P . |
once again reducing these cities' overall growth rates. The slow regional

.

o industry growth in Montreal and Vancouﬁer probably was associated with

the low employmentﬂln Provincial Adminlstration'in ‘these «cities. Thes .

mﬁjbrity.qfféﬁployees in, this category were in_Quebec and Victoria

-r;, : ] L s
‘' respectively. - ' . ' . L
oo Finally;nthere,is a third grdup‘of cities all wlth relatively,lou

oy
e

" ) .' . < . - . . “__-. * ;'
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>
hrowth rates and all with less than national average growth in two or
three employment sectors. 'Prominent within this group are certain
mctropolitaﬁ areas (Que?ec and Winnipeg) and small cities such as — {4

Shawinigan Falls, Trois Rivieres,Peterborough and St. John's. Quebec
and Ninﬁipeg wvere identified in the earlier analysis as slow growth
met;qpolii; they both lack the large qational industry manufactufing
sector that is common to most of the met;oﬁplitan areas, and their

regional mantafacturing activity is not as well developed as in other

cities of a comparable size. Consequently, they have been unable to
generate growth in these sectors cquivalent to the national average

- growth and hence, their overall® employment growth has been slow. This
L] - A

is likely to continue unless national industries are attracted but

Quebec has to compete with Montreal for new industrics,‘while Winnipeg
.~ has to, overcome problems of distance to major markets. In the long term,

it is difficult to sce these cities‘ﬁgtching the rates of growth of
centres such as Toronto, London, Edmonton and Calgary. '
An explanation of slow growth in small citles generally revolves
_ P £ : .

“ around the fortunes of particular industries. TFor example while thé

\\ emplbyment in pulp and paper manufacturing doubled, in Cornwall between

‘ 1951 and 1961, it fell in both Shawinigan Falls and Trois Rivieres. Tor

¢

both of these cities, this iﬁvolved serious declines in total national

industry employment, and consequently slow growth. Sherbrooke, Valleyfield, -

~*  Timmins and Saint John all had absolute decreases in national .industry

" employment while Peterborough and St. Jean had decreases In regional
indusﬁbf employment in thiﬁ,péfiod. Unless new national industvics are

‘established, or regional industries eXpanded, it is mot likely these cities

~
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" hd

can have rapid growth.' The growth of régiqnal industries is often
hindered by the dbsence of a large city ncarfy, or.a small trade area
population (both important in the slow growth in St. John's, Saint John

and Sherbrooke). The experience of Drummondville, St. Catharines, and

b

Welland contrasts with the slow growth of Timmins, Trois Rivieres and

Shawinigan Falls, because the first three cities added cmployment to ’
both national and regional industries betwegn_1951 and 1961, As thdgl

.notential for regional industries in the last three cities is poor, and

they have had difficulty in expanding their national industries, it is

likely that,theﬁg slow urban growth will persist.

"

In summary, urban growth will .be rapid only_in cities with an
indunprinl base éomprising national and regional industricsf The analvsis
hae shown that grgnth in national manufacturing industrief is.reléted to',
the popuiation size of.a city, and as a rule lnrge cities experience
above aﬁerage growth in these nat?onal industries. Regional industries
were found to depend onn cerpain clements of regional spatial structure, .
such as trade area population and distance to largcr cities. Citieé with
above average regional industry growth are most likely to be lOLdtLd in
regions with high pOpulations, near large cities. The combiuaélon of
fdvourable circumstances for above average national and regional
industry growth explains the concentration of rapid *urban growth in.the'
Qucbec-Ontario urban system, partiecularly the Montreal-Windsor corridor.
Here are found large cities, dense populations and a close}y integrated
urban system, factors which explain rapid national and regional 1ndustry

growth in the region's citlcs. In addition, Ray (1968) has shown that

U.S. subsidiaries that are egkablished in Canada have a strong preference

PO it E—
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for locations in Southern Ontario between Toronto and Windsor, which

helps explain the rapid growth of .St. Catharines and Welland. The w

concentratlon of urban growth in this region is likely to continue so

long as natlonal and regional industries remain sensitive to the variables

a

identified in this analysis.™

o

2. AN EVALﬁATION OF THE MODELS OF EMPLOYMENT CHANGE

The models daveloped in the earlier chapters have predicted the

]
dircetion of change #n employment correctly in all three industry groups

in the following cities: «- : -

H

Montreal .Moncton . ; (“%
Toronto . _ ‘ Guelph \ :

fantﬁuvcr - Sydney )
Edmonton . Quebec

Lalgary : ' ’ Hamilton "
Saskatoon ' ‘ . Sarnié

Regina |

r

The predictions of the direction-of changc have heen rorrect for two

.

:" y i 5 + > a ’ - vy 3
employment scctors (national.and regional industries) for the following

-

-
additional cities:

Moose. Jaw— S Chicoutimi :
. Lefhbriége .Sherbrooke

Belifville :; Hinﬁipeg

St; Jean o Windsot

/ﬁ\\\\Tkxé¥g;}ough

!
Thug, for these cities the regreséion nodels have correctly

. ]
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captured the associatién of variables related té the direcé;on of employ-
ment change. However,, the models have a tendency to be inéécurate in
predicting employmenﬁ chaqgé in small cities which have large proportions
of %hé;r work force inhnational industries. Examples of this tendency

. _ 3 N
were Drummondville, Granby,hCornwall and Timmins. The models are unable

to handle thése cities agcurately as they interp;et their small regional
employment And trade area poﬁulagions as pertaining to slow growth in
both national and regional ;ndustries. ‘Iﬁ fact, to accurately predict'
the growth of industry in these cities, one probably requires a‘detailed“

knowld&ge of first, their industrial activities and, second, the recent

growth andigrESEnt demand and suppiy conditions in the respec;ivé‘

industries in cacll city. T

This last poipt highlights a particular intcrpretatiohﬂﬁfithc
results prusenﬁcd here. The models proyide statistical relationships
betweaen variabies, for aggregates of industries. Results show, for
example, that subgroup;.of industries cannot be‘reliﬁd upog to behave
in the same manner as the aggfegate. Subgroups,ﬁf national, rcgionai
a;d*local industries have their own unique Fharactcristics that are

mas#ed by the statistically strong relationship found in the analysis

of industry aggregafes. Consequgnﬁly, thé general findings reggp_only

to the three-aggregates of industries used in this study..’

It was.proposed at the outset that industries in cities satisfy

- s . —
e

two sources of ex;efﬁal'demand - -one from the nation and another from

the region. It remains to Be established that national and regional

[

industries dd in fact respond to different forces. The results. -

“
-

presented so far have shown that the metropolitan influence of a gity

t

2 ®
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is important to employmeet change 1in each industry group and that
national and local industries both responq to cilty size related eariubles
(sueh eslinfrastfueture and eity income). However, regional industry
employment changes depend upon elemente in the regional spatial structure
.(such as trade area popuiation and distance to closest 1arger city). The
{
issue to resolve is wheLhcr regional industries are in fact sensitlvelto
city size related variables and whether national and local industries
in turn, are sensitive to variables that measure regional;spatial structure.

This has been tackled in a direct way by applying the national
industry mo&Elefrem Chapter, & to regional industry cmployment change,

cand the regional inﬂhg:ry model from Chepter 5 to employmant change in

///T;mlxuatiounl and local industries.' In the case of using the regional

model to prcdict‘change in the national industries, the féllowing estimates
were obtained. - . . _A.w-""'“'”

r

AEX = —764.83 + .22 -DCL + 13.85-METRO + 006 TRADE AREA POP
A7 Taan (T8) .004)

o4

=2
]

. - L -

The results showm in Table 20 show that the level of explained variance
in national iedustryiemployment'change_ie much lower than when-measures
of city size (such as infréstructure)‘are used as predicto;s.' Not oely
are the values obtaieed for the parameters on the variables DCL and

TRADE AREA_POP statistically insignificant, but, also the contribution

of these variables to the explained variance is much weaker than it is
. *
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TABLE 20

SUMMARY OF STEPWISE ROUTINE - NATIONAL INDUSTRIES

3w

Step Yariable_ 5 5 : - .
Numberx Entered - - R AR X F to Enter
1 METRO . .18 \‘ .18- 9.85 ,
2 ‘TRAD_E AREA POP .23 . .05 3.4
3' DCL ’ .24 .01 . .03
J : . :
T g ')



in the regicnal industry model.
When the national industry model was used to estimate employment

change in regional industries, the results-shown below were obtained

(the summary of the stepwise routine is in Table 21). !

* .
AER = -3082.74 - .009 ER+L‘+ 897.09 LOG EN + 40.89 METRO
{.007) (1290.96) T (7.14)
. ‘ : N
RZ = 44 .

-

Once again, the levels of explained variation are much Jower than the

u

70% obtaiﬁed when. the regional spatial structure variables were used to

estih;te change in regional dindustries. The infrastructure and national
'industry cmploymcntnvariableslhaqg parameter values not significantly
diffcrggxlfrom zeré,‘and their ioint contributioﬁ to explained variance
onec the variable METRO has been entercd is only 2%.

“Finally, the regionai indusfry model was, used, to predict emplov-

ment change in local industries and the followlng results were obtained.

»

1}

. GEF | -266.32 + 52.55 METRO + .016 TRADE AREA POT
A (9.08) ' (.008)

The level 'of explaihed variance in local industg?‘emplo;ment change
associated with these elements of. regional spatial structure is }qyer

than that achieved when city income was used as a predictor. The variable

. o .
Y L
- . T
o~
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TABLE, 21
SUMMARY 6F STEPWISE ROUTINE —.REGIONAL INDUSTRIES
S};ep Variable 2 , 9 .
Number Entered | . R AR F to-Enter
1 METRO . N 42 32.4
2 N 43 .‘01 1.01
- n . .
3 LOG Eg - o W4 l01 .48
-
TABLE 22
SUIMDIARY OF STEPWISE ROUTIRE - LOCAL 1NDUSTRIES
Step - vardable 5 o .
Number Entered . R AR F. to Enter
e .
D1 '\’_ METRO 1 A . 34.82
; % . o “\'-\‘
2 TRADE AREA POP .49 105 - 4.09
49 0 7 .00 . .001
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DCL has such a weak statistical asso&iation with the dependent variable

that it does not enter the regression and the other variable, TRADE AREA
. L

POP, makes only a 5% contribution to explained variance.

These .results confirm the conclusion that employment chﬁnge-in

cities responds to two distinct forces - the first exerted by the nation
. ’ . L3 -
—

on national industries, and the second by the region on regional

industries. . . .-

3. CONCLUSIONS

lhls cmpirical analysis of Canadian urban growth had three general

objcctiveé; The f1rst was to establish the dlstinction between national,

recional and 1oca] industries in cities; the'second was to isolate the

fOLCCS that conditioned employmenL~change in these groups and thc third

was to 'how Lhat,i/prcdlctlve strategy was likely to be a useﬁul one in
modelling qmployment change in cities. The’e objectives ar% now Ye-

‘ ) . S~
censidered in the light 0[ the preceding analysis. S ' S

The disaggregation of employment into natlonal rcglonal and locdl
industries is+difficult to achieve using only datc ow labour foqgc
composition. There are certainly obvious examples of each category but

thc distincLions between a national and a regional industry, or tetween ®

a regional and a local induery are not always clear, ' Data were presented '3

——
——

——

to sﬂ;;hEE‘Eﬂlstinutlon between industries from two points of view. The

"

fifst was the association betweéﬁ_zﬁaustrial employment and city popula—

tion si7e and it ua§ clear that national jndustries are not as closely

related to'city population élze as are local 1ndustr1e The secopd

1

. approach was based on the share of city employment that each industry
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commanded. Once again, national industries, with large sﬁares in a few
clities, differeF clearly from the local indestries; However, there was a
problem in classifying seme industries.  Electrical appliance manufacturc-
ing, for example, had some éha%acteristics both of -a national ipdustry
and of a regional industry. In suﬁmary, the approach adopeed here, which
relied upon meaeures of city emplqymeut in Industry groups, is not
sufficiently powerful to %chiebe a clear discrimination between groups.
it is likely that the only really satiefactofy solution to this problem

will depend upon detalled market data for a sample .of firms in each

industry.

nE

. ." The classifidcarion cof employment into nationai,regional and local

I- ' L

industrics, albeit not a perfectly satisiactory one has focussed atten-

¥ . N
tion on some different:i%sues in urban growth. The real contribution

ay
- . H

of this classification is in thg emphasis it brought -upon regional
. FAE :

industriecs. . As noted eapdier, it was ﬁroszed that {ndustrics in cities
satisfy two sources-of external demana - one from the nation &nd another
frem the fegion. /The results. show that growth ie netional industries
ie‘clbsely tied to population and other city size relzted variables,

vhile regional industries are sensitive to two diiferent variables,
, .
distance to the closest larger city and trade area population.

s -

The clansification also has focussed aﬂtention upon employment

-

9

change in local industries. High levels of explaxned variance in local’

industry employment growth relative to a,pational average, are associated

with the level of development in a c1ty edonomy At the start of a time
' period. This Canlrms tiiat the local industry sector does have some

autonomy of itﬁnwn and research that has treated it s:i_mply‘as an .
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ppendage to export industries has oversimplified its behaviour.
It has been shown thnt’subgroups within cach employment catepory
. '

do not necessarily behave in ‘the same way as the gggregntes to which

they belong. The three groups - national, regional and local 1ndustric§,

-
-
.t

»
o

react to the independcnt variables used in the regression models. This
raises the question of the interpretation that can be placed upon the
results of the analfels of aggregate employment change. - Perhape the
only valid interpretation is that industries in cities are 1nf1uenced
by nagional;rcgional and local economic forces §onp/of which have been
&Hentified in Enie study. The aégregate resulef/ao not provide the
basis for models that preoice change in:any oné industry in all cities,
or in a grouﬁ of industries in one’cify. The models have been shown
to be unreliable in both ;f thesé”circunstanpesu Hence, the research
establishes that cities are influenced by external forces operating at

two scales, the nation and the region, and in addition, they have local

economies in which growth is not~sole1y q;pendent on. concomitant changes

7 / ‘

in the‘other employment sectors.

This study also has provided g different interpretation of two
factors that are often cited in stuﬁées of Canadian urban economic
growth. These are the effeeee firs J of metropolitan areas and, second,
of regional aiffgrences within the cointry npon‘the growth of cities.

An index of megropolitan influence was incorporated'into the

analysis of-ehange i industry groups and it had an important role in

predigting employment chang\e in all three industry ‘groups. It is

clear that the growth of‘inddsfrial employment in Canada occurs mainly

o
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in metropolitan areas, but this simple statement masks some of the
.intricacy of ‘the situation. The influence of the metropolitan area is
not purely one of size, but rafher it is an expression of the availabillity

of scale economies, of the complexity of metropolitan functions and of :

the 'influence that me@ropolitan areas have upon other cities within

regional subsystems of cities. It is pdssible, for efample, that

metropolitan areas experience slow growth and in the 1951—1961 period,
Windsor, Winnipeg and Quebec werc all in this category. At the same

. N L ’
tine, Toronto, Edmonton, Calgary, Ottawa and London had growth greater -,

“than the national average in all three industrial.categories. The

-

changes in employment in these cities are associated with the develoﬁ-

-

rent of their infrastructure, which in turn is asseciated with tneir

influcnce within their own regicnal systems of cities. . Torontu, for

~ 11

_example, has had fast national industry growth because it has been able

to assemble a large variety of service functions; these are related to
, .

its rale as the major regional centre in Ontario, and this also explains
Teronto's regional industry growth. "In summary, metropelitan areas.
only have rapid growth when they have both natijonal induscry growth, due

to their jﬁ?rabtructure, and regional industry growth, gssociuted with .
their role-*n A, regional system of cities. ‘
- The role played in urban growch by reglonal differences within

q 0

‘Eﬁnada was analysed directly by focussing on the behaviour of regional

industries. The prediction of employment change in regional industries

. b
L)

relative to the national average change was based on measures of regional

spatial- structure such as distance.tOﬂthc cleosest 1arger ‘city, trade

area population and metropclitan influence in ‘the aystem of cities. The
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PUSSible-nglifiCﬂncc of inter~regional variation in income was studicd,

‘but it did not add to the levels of explaiped variance in mddels of

> - ) et -

a

‘fegional industry employment. -The results established that the size-and

distribution of cities within a region is: the critical element in that

region's development. This s a modified interpretation of the influence-
. - '

of regioﬁal‘differences on urban growth; these have been previously

discussed simply in terms of the income disparities between regions.

‘.

Thus one finds for examplé, that, in the Montreél-ﬂindsor corridon}:pwo—
EL3£ﬁ5 of Lhe cities have rcg1onalA1ndustry employmeut changes greater

thmn the ndLlOndl avelage, whilst relatlvo]y isolated cities like Gvdnuv,

~

St. John's, Chicoutimi _Port Arthur and Sherbrooke have less. than
national average growth in both natiunal and regional indust;ics. Con-

) - . .
sequently, the regicnal dimension in Canadian urbanism is. not related

solely to th-contrast between high and lod-incomes in different reglons;

the centre sts in connectivity and complgxlty in the regional urban
I . ) ' :
systems are also important factors.

-

4. AREAS FOR FUTCRE RESEARCH

‘There appear to be two directions in whi&h futurg'resegrch iato
urban -growth could move. The first would involve a continuation of

research along the lines developed in this dlssertation whilst the

3
2

alternative-wduld'bé to'reconsider attempts to handle” the questlon “of

urban growth as a ptoblem in spatial analysis. -

.
-

The firqt approach would rely on the structure used in the present

.

study, but would attempt to disaggfegate industrlal emp]oyment and to ’
g 1tw ¢

analyse the behaviour of each induétry:sepaxately. Burrows,.Metpalg

a




b

* ) I “ 142 .

n. ' . -
LY

and Kaler (1971) attempted to forcecast employment by major industry

groups for cach county in the U.S. Thoy'uscd 22 separaté induéfry grouns
: — '

'and 39 egstimating variables. Included among these variables‘wqfe

oo . o

estimates of costs of product1on and measurecs of dlstance together with

a range of socio~economic and "amenity variables. Levels of explained
’ . V i 3 - . V. ' ’
variation in the regression models for cach.industry group varipﬁ'from

91% for a modcl of’ employﬂcnt change in agrlculture (the model hag 19 .

predictor variables) to 77 [ur as independpnt variable model of textlle

Tve

industry emplovmont change. Thelr study tackled ‘the problem of the

o

behaviour of ‘nd'VldUdl industries buL th pelform1nCL of the nodels was
e J

VeTy apeven. It does, however, provide an exawple of a multi industry

FUILI“lequ]C apyroach, Lhough its usc as’ a prcoLleve Locl is ]chlv

. ] r

to bc limiced. The great variability be twcen indusgtry groups in “terms

of propottion of Ltalained varlnnce contribgted by each modcl does .

I

suggest there is 'scope O improvc the modcls, and th15 could bL a path
for {uture analysisf

An altérnative strategy, using this same approach, would be to
concentraté on the giowth’ of individual cities‘qnd‘attempt to dchloR
- : . . o

‘predictive models for employwent Lhange ir each city " As pointed. out

carlier, this approach would req uire time series data for, industry

' -

_employment and until data of thls type are available for consistent

n
W

-

industry definitions and for suffic1ently long pericds of time Ehe cross-—

‘sectional approach will have to be ‘relied upon in urban industry growth

analysis. ' : o

"A second maJor avenua of future, IGSEarCh would assume that’ the

'ﬁrediction bf urban growth in a sngem of c;ties is gxplicitly a prob}em
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in spatial analysis and would search for the structure of .spatial auto-

correlation fuhctions that are relevant to city’growth. The nodels \\
developed in this dissertation have only recognised the spatial influence

on urban growth implicitly by incorporating measures of distance and

. . .o
trade area populations as predictor variables. However, the level of

activity in each city is influenced by the corresponding levels of

activity in other cijdes in the system. Medels that capture this effect
o
have been tested for a regional system of cities (King, Casetti and
_ £

Jeffrey, 1969) and for a sYstw\ of contiguous counties (Cliff and ord

2
4

1971). 1t rcmains to establish the autocorrclation effects between urban .
[

grouth rates in a national system of spatially dispersed cities. -
. ®

In summary, future research will need to develgp:theoretical

approaches to measuring spatial autocorrélations among cities, and

simultaneously improve empirical understanding of the behaviour of

indiVidual industries in - cmqies However, both approaches will need to
adequately handle the two. magor problems faced in this dissertation.
The first is the difficulty in satisfactorily classifying emp10yment into

clearly separate groups and the second is the impact a few cities have

upon the significance attached to general relationships found in the

analysis. To re-iterate, the research persistently found employment

'1 .
change in cities such as Toromnto, Montreal Edmonton and Calgary was well

in excess of the changes predicted by the model. It is 1ike1y thmt—future

b

analysis of this kind will meet such problems; an ability to articulate.

ggneral‘findings on urban growth will always be limited by the dispro-

portionate effect of a few ' cities on the behaviour of the. urban system.

o
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APPENDIX 1

. Tl SAMPLE OF CITIES USED IN THE ANALYSIS

WITH SPECIFLCATION QF SPATIAL UNITS USED TOR DATA COLLECTION

a

Le -
City \ : : ‘Spatial Unit
1. Belleville _ ‘ City'Proper
2. DBraudon ‘ . City Proper
3. Brantford - ' '  City Proper
4, Calpary ' Metropolitan Arca 1951
5. Chatham : City Proper
6. Chicoutimi ’ City Proper
7. Cornwall . .City.Prdper -’
&, Drumnendvillo City Proper:
9. ldeoncon - i ‘ Metropolitan Area 1951
10, Grauby ' City Proper: .
11, - Guelph City Proper
12, Halifax A City Proper
13, Hamilion ; Metrapolitan Arca 195]
14, Yingston . i City Proper
15, Kitchener e : " Kitchener, Waterloo, Gelt
16. Lethbridge . - City Troper
17. Lendon ‘ - City Proper
18. Moneton City Proper
19. ‘Montreal -« . ' ’ Metropolitan Area 1951
20. 'loose Jaw. - . City Proper
21.  Oshawa L City Proper
22, Ottaua - ) = Metropolitan Area 1951
23. Peterborough o er City Proper . ‘
24, Port Arthur - T o Port Arthur, Fort William
. 25, Quebec o Metropolitan Arca 1951
26. Regina . “ ‘City Proper
27. St, Jean . Co City Proper
28. Saint John ’ City Proper
29. St.. John's City Proper ¢
30. St. Catherdines ‘ .City Proper )
31.. Sarnia ' City Proper ‘
32, Saskatoon . City Proper '
33. Saulte Ste. Marie ‘ City Proper '
34, Shawinizan Falls - Shawinigan rakiéiﬁffffd Mare
" 35, Sherbrooke ‘ C%ty Proper g
36. Sudbury City Pr?per

—

...Cont'd .

-3 . - - ]



APPENDIX 1 Continued,..

.
* L3

‘37.

33.
- 39.
40,

41,
42. -
43.
44,
45.
46.

r

i

Sydney A

Timmins
Toronto |
Trols Rivieres

Valleyfield
Vancouver
Victorila
Welland
Windsor
Winnipeg

146

Sydney, Glace Bay, New
‘Waterford

City Proper

Metropolitan Area 1951

Trois Rivieres, Cap de la
Madelaine

City Proper

Metropolitan Area 1951

City Proper

City Proper

Metropolitan Area 1951

Metropolitan Area 1951

-
.0



APPENDIY 2
( POP}JLATION OF CITLES fN SAMPLE 1951
~ (
1. Belleville 19519
‘2. Brandon 20598
3. Brantford 36727
4, Calgary 142315
5. Chatham , 21218
6. Chicoutimi 55912
7. Cornwall 16899
8. 'Drummondville 14341
9. FEdmonton 176782
10.  Granby 21989
11, Guelph 27386
12. Halifaxn’ 100626
-13. Hamilton 280293
14, Kingston 33459
15. Kitchener 76605
16. Lethbridge 22947
17. London 95343
18. Moncton 27334
19. HMontreal 1471851
20. Moose Jaw 24355
21. Oshava £1.545
22. Ottawa 292476
23. Peterborough 38272
24. Port Arthur 66108
25. Quebec 276242
'26. Regina 71319
. St. Jean 19305
28. Saint John v 50179
29, St. John's : 52873
30. St. Catharines 37984
31, Sarnia 34697
32, Saskatoon // T 53268
33. Saulte Stef Marie 32452
34, Shawinigan Falls 37992
35. ‘Sherbrooke 50543
36, Sudbury 42410
37. Sydney 67326
38. Timmins 27743
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APPENDIX 2 Continucd...

39,
, 40.
41,
42,
43,
44,
45>
46.

Toronto
Trois Rivieres

" Valleyfield-

Vancouver -
Victoria
Welland
Windsor
Winnipeg

..
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1210353
64741
‘22414
561960
51331
15382
163618
356813

v Source: Ccensus of Canada, 1951, Volume 1, Table 3 and Table 12.
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APPENDIX 3

PREVIOUS‘CLASSIFICATIONSIOF"INDUSTRIES
. o !

A. Vining (1946)

Vining develoapd an array of industries ranging from national.

. industries at the top t¢ local industries at the bottom. He did not
require cxact specification of a regional industry group.
The array he produced was tabulated below: - A

. . —
~ 1. ¢ Autos and Auto LquxpmenL

‘2f‘ Coal ‘1n1nr

3. Crude 0il and Ratural Gas Products

4. leather and Leather Products

5. Transportecion Equlipment

6. Non Ferrous etals and Products

7. Iron and Steel and Their Products .
8. Machinery Manufacturing

g. Textile Products and Apparel Manufacturing
10. Paper-and-Allied Products

11. Chemicals and Allied Products,

12. Petroleum and Coal Products .

3. Logging, Sawmills and Planing Mills .
14, Stone, -Clay and Glass Products . : :
'15. Othar lines and Quarries ‘ '
. 16. Furpniture and Miscellaneous Wooden Goods
17. Agriculture
18. Printing and Publlshlng and Allied Manufacturing
19. Finance, Insurance and Real. Estate

20. Domestic Personal Service

21. Amusement, Recreation etc. -

22. TYTood and Kindred Products Manufaﬂturlng

23, (Lommunications T
24, Government )

25. Wholesale Trade T ' : -

26. Utilities

27. Construction

28. Transportation

29. Other Personal Services

f ...Cont'd
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APPERDI® 3 Continued...

30. Business Services and Repair Scrvices
31. Professional and Related Services : _
., 32. Retail Trade~ . )

8. Isard (1953) l " B L

National Industries:-

H

Agricultural Machinery
Motor Vehiclces
Adrcraft «
vachine Teols <.
Petroleun — _
Engines =nd Turbines
Coal and Coke

Ferrots Fetals
Shadiclariding

.

- IV I = S W Ll N SO R

eI

Texlile ill Products '
Lumb:er aud Ticher Preducts
. Merchandisce and Service ifachine

— v
Y

PhaacTic

4. Transportation "Lgul t—etassified—olse
5. Llectric lachiuery not classifiied elsewhere

6 hor Torrous Matals
7. Leathier and Leather Goods ' ;
6. Apparel . o s - y ' ) '

Regional ‘Industries:- U
‘ ‘ Ag/")

Industrial and Heating Eguipment not classified- elsewhere

Tron and Stecl Foundry Products ,

A1l Other !“onufactures ‘ ' S s

Agriculture and Fishing §

Iron and Steel not classified elsewhere -

Juod Pulp and Paper

Chemicals _ : .

Food Processing

"y Non Metallic Minerals ' : ?
10. Furniture

11. Printing and Publishing

12. Miscellaneous Transportation

13. Steam Railroad Transportatiog

14, Eating and Drinking Places R

.

el R = R T, S SR R

...Cont'd




APPERDIX 3 Continued. .. . :

Local Industries:- ‘ .

Vo . o

Business and Personal Scrvices
Communlcatlons

ndnUIICLUlLd Cas and -Elcectrical Power
Unallocated

Trade

“licuscholds -

Construction

-

~ o D o

-‘t ‘ ’ - . . | -

C. Meonnes, Tinbergen andJWaardenburg (1969)

International Industries:-

Apriculture and Livestpck Production
Torestry ’

Lopning
liunting, Trapping and Game Propagation
Ocean and Coastal Water TFishing excluding Factory-Vesscl TlShlnP
Factory-Vessel Fishing _ s
Inland Vieter Fishing
Goal Mining
9. Iron Ore Mining
10, al Mining except Iron Ore Mining
11.. Crude Petroleum and Natural Gas
12, Chemiczl and Fertiltzer Mineral Mining
13. Non-lctalliec Mining and Quarrying not classified elscvhere
i4. . Slavghtering, Prueparaticn and Preserving oi Meat
15. anufadturing of Dairy Products
“16. Cauning and Irererv1ng of TFruits and Vegetables
17. Canning and Preserving of Fish and Other Sea Foods
1. Manufacture ‘of Grain 'fill Products
19. Sugar Factories and Relineries -
20. Manufacture of Cocoa, Chocolate and Sugar Confectignery .
21, WanufacLure of Miscellaneous ,Food Preparation (excluding perlshable
products)
22. Distilling, Rcctifying and Blending of Spirlts
23, Wine Industries
24, Breweries and Manufacturing of Malt
25, Soft Drinks and Carbonated Water Industries
26, Tobacco Manufactures
27. “ Swinfing, Yeaving and Finishing Textiles
28, Hknitting Miils
29, Cordage, Rope and Twine Industries _ ' .

L B o SR R L S U

[#:)
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APPLLDIX 3 Gontinued... ' *

36. Manuflacture of Textiles not clgssified elsewhere
31, Manufacture of Footwear
32, HManufacture of Wearing Apparel, cxcept footnwear
33. Manufacture of Made-up Textile Goods , except wearing apparel
34, Snumills, Planing and Other VWood Mills
35, Weooden and Cane Containers, aud Cane Small Ware
36, Manufacture of Cork and Wood Products not classified elsewhore
37. Manulacture of Furnitures and Fixtures
38. Munufacture of Pulp, Paper and’ Paperbgard L.
39. Manufacture of Articles of Pulp, Papeér and Paperboard ’
40, Printing, Publishing and Allied Industries
41, Tanueries and Leather Finishing Plants
42, " Manufacture of Fur Products, c¢xcept wearing apparel
¢ 43, Manufacture of Leather Products, except footwear and other wearing
) apuarel )
4a, Manufacture of Rubber Products
45. Ulasic lndustrial Chemicals Including Fertillzers
06 . \ogetable and animal Oils and TFats
A7. Mannlacture of Painrs, Varnishes and Lacquers
ShE, Hnnufncturc oL Hischlnnoous Chemical Products
49, Petreloun Nefinerics ‘
50. lnufactuve of Glass and Glass Products ' o
5i. Manufacture of lottery, Lh;na and Larthenware
520 Yarufacture of Cenent :
53. Tron and Steel Basic Induscries
4. Yon FerrousTletal Basic Industrics o
35, Mannfacture of Metal Products except mechinerv and transport cquipment
50. Manufacturc of Machinery cucept eléctrical machimary )
57. Manufacture of Electrical Machinery, Aupsratus, Appllunces apnd Supplies
58. ShipBrilding and Repairing -
5. Manufncture of Railroad Equiphent
60, Manufacture of Yotor Vehicles
6l. lManufacturce of Mutorcyvcies and Bicycles
62. lManufacture of Aircraft : , '
63. Manufacturelof Transport Eduipment not cliassified elsewhere
G4 of Professional, Sclentific, leasuring and Controlling

65. of Photographic. and Optical Goods
66, Mdnufacture of Watches and Clocks .

*67. Manufacture of Jewellery and Related Articles

. 68. Manufacture of Musical Instruments
69. Manufacturing of Industries not classified elsewhere
70. Ocean Transport : . .

Y. 71, Air Transport, ‘ .

72. TransporL not classifed elsevherc
73. Motior*Picture Production and Distributicn (ef. regional sectars)

’

...Cont'd
. [ ) _
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APPENDIX 3 Continued...

National Industrics:-

Agricultural Services

Stone Quarrying, Clay and Sand Pits’
Salt Mining and Quarrying

Manufacture of Miscellaneous Products of Petroleum and-Coal

Hanufaeture of Structural Clay Products

Manufacture of Non-Metallic Mineral Products not classif{ied elscwhere
Electric Light and Power

Gas Manufacture and Distribution

9. Steam, Heat and Power

10, Vholesale Trade ,

11. Banks and Other Financial Institutions

12, Insurance

13, Real Estate

N

.

. .

o~ Gy LN Do

14, Railway Transport e .
15. Road Passcuger Transport, eXcept omnibus operators ' S
’ 16, Woter Transport crcept ocean transport
7.7 Covernmont Sorvices . R
. 18, Rescarch and Sgicatitic Institutions ) . . gﬁ

I9. Trade Associations and Professional and Labour Organizations
20, Libravies, luscums and Botanical and Zoological Gardens
21, Coumunity Services not c¢lassifed elscvhere

- 22, portrait and Cemmercial Photographic Studios i ' .
v
" Regional Industries:- - : ' S
1. Manufacture of Bakery Products 4
2. Manufacture of !fiscellancous Food PrcpaLaLlons (only pevishable produtts)
3. Repair of Vootwear ,
4. Repair of Motor Vehicles ' .
. 5. Construction
6.  Water ¢ -lyv.
7. Sanita: ervices . i
_ 8. PRetail cle '
' 9. Tramwa | Omnibus Operators
10. Road 7: nort net classified elsewhere
11. Service.. incidential to Tranmsport .- ~
12, Storage and Warehousing wr ‘ ‘-

13, Communication .

14, Education Services ' .
15. #edical and Other Health 9erv1ces . ‘ ‘
16. Relipious Organizations - - ' .
17. ‘%cliare Institutions .
18. Legal Services '

19. Accounting, Auditing and Bookkeeplng Services



APPESNDIN 3 Continued.,..

20, Ingincering and Technical Services

21. Business Scervices not classified elsewhere

22, Motion Picturté Projection (cf. international sectors)

23. Recreation Services except theatres and motion pictures

24. Domestic Service ' :

25, Restaurants, Cafles, Taverns, and Other Drinking and Eating Places
2o, HoFels,_Rdoming Hous?s, Camps, and Other Lodging Places

27. Loundrics and Laundry Services: Cleaning.and Dyeing

28, Barber and Beasuty- Shops -

29, Personal Services not classifed elsevhere

-~
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APPENDIX 4
4
C., -
EMPLOYMENT ,IMN NATIONAL, REGIONAL AND

LOCAL INDUSTRIES IN- THE SAMPLE OF CITIES, 1951 AND 1961

&

. )
Data on employment in industry categories in Canadian cities

A}

was obtained from Appendix E Hartwick and erwley‘(l973). This data

was also tabulated as an Appendix to Grossner (1970).:

3

This NMnformation was then processed for analysis in this
dissertation.. The first step was to allocate each inductry calegory Lo

cae of national, copionad or local industry groups and then the total .

- . -
]

cartevnent in cach cateperv for the sauple of cities and fer cach- city

was obtained., L .
his data was tdbuigtca-lq twn scction;:—- - .
{1} Agsregate Data 'for the sample 5fhcitiés;
N rqployment'in each. of the three industry groﬁps in each CiLYr.—
a2
4 .
L. AGGREGATIDATA ' AN : '
, - ¢ ' o ., Change _ Change %
L : 1951 % 1961 . '1951-1961" _
Narional Industries 444,000 472,722 - - 28,722 - 6.46 T
Regional Inductries 1,130,085 r 1,621,350 . 471,265 40:91
Local Industries 993,704 | 1,469,763 476,059 47.90
o o L .
|- \\ ¢ . .
[ .‘:. , Y '



1 ! L )
"-'\‘.‘m:.':-
; \ °
1Y
2. INDIVIDUAL CITY DATA !
) . 1951 L
- Natioual " Regional Local . Tetal »
ACity ’ Industries Industries ‘Industrics FEmplovment

L. . Pelleville A 525 4549 3269 8348

2. Braadon R - 312 4232 3172 - 7716

3. dBrantford. © 8669 . ¢ 5537 4806 16012

4. Calgary .- . - © 5636 28030 25840 59506

5. Chatbam/ . 1567 3792 “3433 - 8792

‘6. Chicdutimi T 65537, . 4275 6105 16933

7. Cormwall . 2808 . 1546 . 2373 ;6727

&, Drumsmbndville 2778 © 1119 Y 1734 7 5631

9.  Edmonton " 5168 33817 32648 © 71633

10, Granby . 366) 2252 <2728 80641,

1.~ Gielph - _ 1770 LT 6792 . 3423 11985

12, Muoiivax . 1973 24521 15226 42725

13. Hamilton. © - - C 31564 0 46RUY 34715 - 113088

14, Kingston . 1604 - 7122 . 5809 14535

15, Eitchener _ : 10315 14004 11149 35468

Doy Lotimrin, . oL G706 4158 T 4704 9334

Ui, Lendoo " 4478 21313 17002« o= 42017

g, Meneron - 874 T 55506 C4825 - Ay

19, ntreal T 119234 265226+ . 2144%9 57895
SO0 Maeag Jaw S 504 %~ - 5273 © 3863 - 9640

21, Qabiea 7946 5687 . 4585 S lavio ;.

20 Otia - - 6995 65385 42810 115190

23, Peterborougsh - 1626 9364 vcL 4904 157¢8

24, Yort Arthur 5063 110392 ° 9075 «¥ 25197 o
25, Quebee T . 15281 Lazs#q‘ 30580 asa o . ,
260 Reginag ™. ‘ 1378 - 16495 13709 . 31532

47, Tt. aean’ - 1396 5162 2214 8772

2%, Suivt lohn o L1270 10593 . 7498 . "19280

Y, 8r, Jeha'a . 1i2F - . 9772 €149 10042
T30, Sr.-Catharines 4908 . . 5577 5651 16136

31. - Sarnia ‘ 4980 . 4538 - 4801 14319

32, Sastatouu - 466 11335 © 9561 11859 . .
33, Sauite Ste Marie - 6097 3009 4028 - 13104
34.  Shawinigan Falls- 5339; - 2982 - -4596 12917,

35. Sherbrooke . 5186 © 7089 . 7286 . 19561 ‘
36. Sudbury : , 7761 3556 '5729 . 17036 .
37. Sydney e 10158 54939 oo, 8p72. &, 21200,

38, Timmirs 4689 7 . 1860 3187 9136

39 Toronto ° 70141 £ 236201 215241, 521583

40, Trois Pivieres 7730 " 6850 8707 23287

41., Valleviield 4141, - . 1946 2272 - 8359

42, Vancouver - ' 16357 109224 853931 211512

43. Victoria . - 1258 10090 9564 - 20912

v..Cont'd



Wi, Welland | 2703 1910 1895 ™ 4508
4. Windsor 24111 20702 20305 65118
g 46, Winhipey 18877 71345 63512 153734
‘ﬂ
) B, -
L X N
. - 1961
Nationil chional Local Total
City - Iwdustrics Industries 1lndustries Emplovment
1. Belleville: - 447 6540 4442 11429
2. Brandon ; - 301 5336 4348 © 9985
3. Brantford' : 5280 ge4a6 7292 - 21218 .
4.  Calgary e 10479 47531 48549 106559 ‘
5. Chathan C 1380, 4829 .. 4832 11041 -
G. - Chicoutimi- -~ <7 6326 - 5766 8713 20805
7. Corneall . i 4175 4038 5453 13666
v Drurawendville 3536 2231 . 3427 <9194
"9, Edmonton - 8503 - 60300 568604 - 127407
10.  Granby T 3287 © 3839 3844 10970
Pl. o Gueloh B ‘ 1936 792G - 15239 15515
L2, Hatiiex ' 2626 3GRAG 19067 S0yl
15, teelidien o " 32023 61979 54513 14515
"4, Finoston 1856 10120 . B248 20124
1. Nitchener . 9641 22421 19563 1625
16, Tothhridee o223 6354 6351 13158
17, London 5226 . 34153 28629 . GB018
15, Meadton 799 - 8117 - 6902 }'58}8, .
19, tontreal . . 133411 537251 . 314350 . 785012
200 ovse Jaw oo, 564 olé7 4976 117217
21, Oshawa ' = 9l42 6964 1717 ©23823
22, Ottaua o ' 6548 34994 61834 163376
23. Peterioroush . v 1892 8492 6487 106871
24, Tart Arthur ' 5405 . 13077 13514 32866
C 25, (mebec ' 14522 57003 - 51582 12314/
26, Regina - . 2186 22857 20494 . 45537
27. 5L, Jean . 1609 4940 3302 9851
28, Saint Bin ’ L1492 110215 5174 19851
29. St. John's. ' -: '§22 11897 9001 ° 21420.
30. StCatharines 7904 - 11353 11307 30564
31. Sarnia © . 5298 5312 . 71518, 18128
32. Saskaroon 539 ‘17867 15725 5 34531
33. “Salblte $E¢ Marie -~ 07 5550 ¢ T 4421 7 - 6174 V. 16X45 | -
34, Shawinigan Falls. t 5368 3208 5279 13855
35. Sherbrooke 3971 - 8825 9699 22495
36.  Sudbury 10875 8139 9964 28978
37, Swdnes 7282 - 6510 6901 V20693
38, Pimmins 3975 - 2157 3650 3vez
39, Toronto 83194 348688 340519 ‘17724Ul
- - ...Cont'd
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0. Troeis Nivierces 6407 ~29238. \ 10153 25798

41. Vallevlield 2545 2851 3374 8770

42. Vancouver 19306 . 142504 124447 286257

43, Victoria 963 -+ 10280 8635 19878

44, Welland - 3898, . 4200 - 42064 12362

45. Windsor 14678 25571 -~ 26820 67069

46. Winnipeg ~ 16336 . 93086 - 80518 189940 \
~4

]
L
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APPENDIX 5
CALCULATION OF DEPENDENT VARTABLE
! (
A. NATIONAL INDUSTRIES MODEL ‘
City Ex Expected Actual AEY:
ng . © 1951 Change id: "  Change in N
, ‘ Emplovmekt - - Emplovment .
(1) (2) (3) (3)-(2}
1. DBelleville .. 925 - 34 78 44
2. randon S 312 20 211 -1
3.0 brantiord o . 5669 366 © =380 -755
4, Cotaury .o 5636 + 305 14843 4478 -
5. Chathen 0 - 1567 101 -187  -28%
. Chiicoutinmi - 6553 ' 424 =227 ~-651
7. Cormeall . . 2808 .. 182 © 1367 1185
S, Drumaerdville ) 2778 ©.180 758 5768
9. Pdmonton 5168 - 334 . 33350 3001
10, Granby ) 3661 : 237 374 137
). *Cuclph i770: B B 165 52
12, #alifaxn ' o 1978 ' 128 .. f50 322
12, Hamiltan 31564 2042 4597 1583 -
i, Kingston ) 1804 f i04 252 148
15, Eitchoner ’ ' 10315 ¢ 667 . CLg7n —1341
16, Lothbridre 476 - 31 753 220
17. lLendon o 4478 ' 290 748 - 433
18, lloncten - . 874 57 75 . 18 ‘
19,7 Montread 119234 . 7712 16177 6445 :
C20. ieose Jaw 504 ' 33 60 27
21, Oshawa ' 7944 514 1198 684
22, Ottawa 6995 ~452 -447  -899
23, Peterborough - 1626 105 - 206 161
24, Port Arthur . 5063 7 327 - 342 15
25. Quebec - 15281 : 988 =759 ~Y¥747 .
. 26. Regina ‘ 1378 . 89 808 . 719
27. St. Jean 1396 90 213~ 123
28, Saint John 1270 82 222 140
29, St, John's ! o121 73 =599 -672
St. Catharines . 4908 " 319 ' 2996 . 2677-
. ’ 9 ’ . . .Col'lj:'d
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31. Sarnia y 4980 322 . 318 -4 .
12, Saskatoon. 4606 30 73 43
33, Saulte Ste Marie 6097 o 394 -547 -94]
34, Shawinican Falls 5339 345 - 29 -316
35.  Sherbrovke 5186 335 -1215 ~1550
36,  Sudbury 7741 501 3134 2633
37, Sydnev 10158 657 -2876 -3533
35, Tinming ’ 4689 * 303 -714 - -1017
9. Torunto 70141 4537 © ~ 13053 8616
40, Trois Riviceres 7730 500 -1323. -1823
41, Vallevfield 4141 268 -1596 ~1864
/42 vancowver 16357 1058 2949 1891
43, Victoria , [ 1258 .+ B3 -295 -378
44, Welland Y2703 . 175 : 1195 1020
45,0 VWindser 24111 1559 S ~-9433 -10992

46, Winnipey _ 18877 ' 1221 - -2541 -3702 .

e RLGIONAL THNBUSTIIES HOBEL

<

i ' ' ER_:LK)SJ Expected Actupd o opE
T s Change in Chkange «n
Enq)ln\ﬂnan Friplovinent .
) (@ (3) (3-(2)
) . h.
1 Belleville 4549 1863 . 1991 127
2 Braoaden "4232 1734 1104 . -629
3 “Brantéord ' 5537 2269 3109 - 850
. Caleate . 28030 11483 19501 w07
5. Chaathon . 3792 ’ 1553 1037 NS
6 Chicoutdmi. - 4275 ' 1751 : 1491 -26U
7 Zormwell, .. 1546 633 4 2492 1558
5. Drurshondville . ‘ 1119 458 L1112 655
9. Edmonton : - 33817 . 13854 26483 12628
10.  Granby ; ’ 2252 922 T 1587 664
11. Guelph _ 6792 2783 - 1128  -1654
12. Halifax 24521 10046 10325 279
13. Hamilton o 46809 - 19177 ' 15170 -4007
14. Ringston 7122 2913 ) 2998 80
15. ¥itchener 14004 5737 8417 - 2679
16. Lethbridge - 4158 1704 2426 o722
17. Londoun : - 21313 “ 8739 ) 12840 ° 4101
5. lencton 5556 . 2276 2561 235
19, entreal ) 245226 100469 92025 -84 44
20, Mooge Jaw $273 . 2160 - 914  =1246
21, Oshawa. 5687 - .2330 1277 -1053



22, Ottawa 65385
23, Peterborough 9368
24. Port Arthyr 11059 -
25, Quebec 43540
26, Regina 16495
27. St. Jean 5162
28, Saint John : 10593
© 29,/ 5t. John's 9772
3¢\ st. Catharines - 5577
31, Sarnia " 4338
32, Saskatoon . 11335
33. Saulte Ste Marie 3009
34, ,Shawinigan Falls 2982
-35. Sherbreoke . 7089
36, Sudbury , 3566
37. Sydney 4969
38, Timmins K 1860
39. Toronto ) 236201
- 40, Trois Rivieres . 6850
41. Valleyfield 1946
42, - Vancouver 109224
43, "Victoria - : 10090
44, Welland 4 1910
;.- 45s Windsor 20702
- L 46, Winnipeg - L 71345 .

C. LOCAL INDUSTRIES MODEL

1
’

M | FL1951
(1)

1. Belleville 3269
2, ' Brandon 3172
3. Braatford 4806
4. .Calgary 25840
3. Chatham - 3433
6. Chicoutimi <6105
7. Cornwall 2372
8. Drummondville 1734
9, £Edmonton . 32648
10, Granby - T 2728
11. Guelph - 3423
12. . Halifax ' ' 16226

' 13. Hamilton 34715

lel

26788 29609 2821
3838 ~-876 ~4714
4531 2918 -1612
17838 13463 4375
6758 6362 -396
2114 w222 ~-2336
4339 ~-378 -4717
4003 2125 -1878
2284 5776 3491
1859 774 -1085
4652 ' 6532 1880
1233 © 1412 179
11222 226 =995
2904 1736 -1168
1461 4573 3112
2036 1541 -495
762 297 465
96776 112487 15711
2806 2388 -418
797 905 107
44749 - 33280 -11469
4134 150 -3944
783 2290 1507
; 8482 4869 -3612
., 29230 21741 -7489
Expected Actual AEX

Change in Change in

Employment Employment
(2) (3 (3)-(2)
1348 1173 -175
1308 1176 -132
1981 2486 504

10656 22709 12025
1416 1399 -17
2518 2608. 90

979 3080 2101
715 1693 978

13464 25956 12491
1125 . 1116 -9
1411 ~ 2536 1124
6692 3441 -3251
14316 20098 5781



14.
15.
16.
17.
18.
19,
20,
21.
22,
23,
2% ,
25.
26,
27.
28,
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39,

40

Kingston
Kitchener
Lethbridge
London
lioncton
Montreal
Moose Jaw
Oshawa
Ottawa
Peterborough
Port Arthur
Quebec
Regina

St. Jean
Saint John
5t, John's
St. Catharines

 Sarnia

Saskatoon

Saulte Ste Marie
Shawinigan Falls
Sherbrooke
Sudbury

Sydney -

Timmins

Toronto

.. Trois.Rivieres
41,
42,
43,
44,
45,
46..

Valley{ield
Vancouver

. VictRyia

Welland
Windsor
Winnipeg

5809
11149
T 4704
17102

4825
214499
3863
4585
42810
4804
9075
39580
.13709
2214
#7498
8149
5651
4801
9561
4098
4596
7286
5729
6072
3187
215241
8707
2272
85931
9564
1895
20305
63512

2396
4598
1940
7053
1989
88459

1593
1890

17654
1981
3743

16323
5653

913
3092
3361
2330
1980
3943

1690

1895
3004
2363
2504
1314
B8765
3591
937
35437
3944

781

8374
26192

2439
B4l4
1647
11527
2077
99851
1113
3132
19024
1683
4439
12002
6785
1088
676
852

5656

2717
6164
2076

683

2413
4235
829
463
125278
1446
1102
38516
-929
2369
6515

17006

162

44
3816
-293
474

87

11391
~480
1241
1369
-298

696

-4321

1131
175

-2416

-2509
3325

. 137
2221

385

-1212
=592
1872

-1675
-851

36513

-2144

165
3078

 -4873

1587
-1859

-9186
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APPENDIX 6

‘

CALCULATION OF INDEX OF METROPOLITAN INFLUENCE

This index was calculated by regressing employment in a typically
‘ . |
netropelitan function in each city against city populatioen to remove the
local city population effect on cuployment in that function. This
strategy provided a revidual value (one that represcented the difference
between the actual employment end that related dircetly with the city

. population). This residual was interpreted as metropolitan activity

ciploviient not due Lo city size and as such was an index of the cityv's

moetropolitan inyluence in an urban svstem.

ihis Tesidual value was recorded for each city and entered each
'
rodel of emplovment change as the variable METROPOLITAN.

3 .
The particular metropolitan activity vced to calculate the index
: H PPN P L
vas-enplovment in the occupational categocry "Stock and poud Brokers" in

1951, : ‘ i

v

.,

Employment iu this category entered the regression reporiva
below as the variable Y. The regression produced the folloving results:-

Y = -27.406 + .0006 CITY POPUL;\TION + €
. ' (.00005) 1951 ,

v

The Empléyment iﬁ each tity, the Estimated Employment ziven this

Al v



model, and the

L S O T
Tvo I

-~
*

u .
L2 LI we Lo o It o
e e I X [ RN = R

. P

LRI UN B TN R SN )
WO~ v un
L

Citvy

Belleville
Drandon’
Brantford )
Calgary
Chatham
Chicoutimi

- Cornwall

Drummondville
Ldnonton
Granbe
Tuslph
Halifax
Haerilton
Cinaeston
Fitehen, o
Letnbhrid e
London
oneton
Mentreal

Vonge Jaw
L

Oshvea
Ottty
Peterborougi
fort Arthur
Quehece

Bepina

St Juean )
Seint Joim

8¢, John's ‘
St, Cathkarines
Sdarpia

Saskatoon

- . Saulte Ste HMarie

Shawinigan Falls
Sherbrooke
Sudbury

Sydnaey

Tirmins

Toroento

Truis Rivieress
Valleviield

Vancouver

Actual Emplnyment
in Stock & Bond

Residual valde were tabulated below. !

»

fxpeéted Employment
in Stock & Bond

164

Residual -~

Broker Catcpory Broker Catcpory METRO, -

2 -14 16

4 =13 17

5 - -3 ) 8
105 64 41
"1 =13 14
1 9 ~8

3 -16 19

1 -17 18
90 86 R - 3
1 -12 13

5 -9 14

1 39 ~38
67 144 -77
9 =5 14
13 88 -75
15 =12 27
37 35 . 2
4 -9 13
628 894 -266
4 =11 . . 15
3 0 3.
44 145 -101
7 -2 )

7 -2 9
76 154 -78
23 19 4
q ~14 17
16 ' 6 1C
6 7 .=l

7 | -2 9

8 -4 12
23 7 16
6 -5 11

0 -2 ' 2

g 6. 3

6 1 .5

6 17 =11

2 -9 11
1165 710 454
- ! 15 «=10
1 -12 \ w 13
268 323 =53

... Cont'd
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43, Victoria o 12 6 6
44, Welland 2 -17 19
45, Windsor 38 76 -8
46. Winnipeg 125 206 -81

Sources: For Rumber of Stock and Bond Brokers: Census of Canada, 1951,‘
Volume 1V, Tables 6 and l4. ;

For T'opulation - sece Appendix 2.

Wt
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APPENDIX 7

SPATIAL UNLITS USED TO ESTIHATE TRADE

AREA POPULATIONS 1IN REGIONAL INDUSTRY MODLL

-

Citv . Spatial Units
».Counties or Census Divisions

I wlleviltle Hastings, Prince Pdward

2 Brandon - Manitoba Divisiens 3, 4, 7, 8
3. hrantlord Erant’
4. Calgary . Alberta Divisions 4, 5, & and half 7, 8, 9
- . British Columbia Divisions 1, 2 o
. Choation, ent \
f. Chicontimi Chicoutini
7. Coruvatl Lecd, Stermont, Dundas
§. ¢ Drurmondville Drummond .
9. 7 Lduonten . Alberta Divisions, 10, 11, 12, 13, 14, 15, 16
‘ and harf 7, 8, 9 .
- British Colusbia Divisions 8, 10
10y CGranby . Shefford @
1. cuclph % - Wellington .
120 Talifex Halifax, Dighy, Lunenbars, Queens, Yarwouth,
' Shelburne :
13, Hamilton Wentworth, lialddaand
14, Kingston ' Frontenac, hLeanox and ‘Addington
15, Hitcehenery . Waterloo v
16, pA.cthbrided . _ Alberta Divisjons 1, 2, 3
17. " Lendon . ' Middlesex, Ouford, Elgin, Norfoll, lurcn,
‘ Perth .
18, Moncton ' Vestmoreland, Albert, Kent _
i9. Muntreal ' Montreal Islund, Chambly; Dexx Montagucs, ,
B Terreboune, L'Assumption, La Prairie
20, Moose Jaw Saskatchewan Divisions 7, 8 .
21. Oshawa : Ontario : v
22.. Ogtawa © . .. . -Carletan, Lanark, Renirew, Russell, Hull
23. Peterborough . Peterborough : )
24, Port Arthur Thunder Bay .
25, Quebec ‘ f Quebec, Levis, Bellechasse, Portneuf, Dorchester
260 Tegina . ' Gaskatehewan Divisions 1, 2, 3, 5, 6
27.  St. Jean © Nepierville, lberville, St. Jean
28. Saint Joha - Saint John, Kings, Queens, Charlotte

...Cont'd
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249,
30.
3l.
2.

33.
34,
35,

36,
37.
38,
39,
4Q.
41,
[ PN
4%,
4a,

46,

st, John's
St. Catharines

Sarnia 3

Saskatoon

Saulte Ste Maric
Shawinipan Falls
Sherbrooke

Sudbury

Svdnoy
Tinmins
Toronto

Troils Rivieres
Valleviiceld
Vancouver
Vieturia -
W1 L
Windsor
Winnipeg

167

Newfoundland Divisions 1, 2, 7

Liuncoln, half of Haldimand

Lambton )
Saskatchewan Divisions 91 10, 11, 12, 13,
15, 16, 17

Algoma '

half of St. Maurice

Arthabaska, Wolfe, Richmond, Sherbrooke,
Stanstead

‘Sudbury

Cape Breton, Victoria

Cochrane )

York, Pecl, Halton, Simcoe, Dufferin
Champlain, Mcskinonge, half of St. Maurice
Beauharnois

British Colunbia Divisions 3, 4, 6, 7
British Columbia Division 5 ’

Velland .

Lssen , _

Manitoba Divisions 1, 2, 5, 6, 9, 10, 11,
12, 14,
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APPENDIX 87
POPULATION CF TRADE AREAS
2
oy . v 1951.
City PR o Population of Trade Area
‘ 1 = .
o ) : .
1. Belleville ﬂ : 54779
2.  Brandon Ve ' ' 122076
3. EBrantford ,“ o : R 36130
4. algaly . o - 183257
5. Cb tham——" S o ' 57910
6. (out:mi . g - 60072
YT, wall | ' 47377
&.. 1mundvnllL . o 43879
9. ’?JnonLnn o ’ o ' " 395765
10, Avanbv ) : Coo. 21733
= b//Publwh, . : ’ ‘ .- 39544
12. Halifax S : ) 164566 : -
13, Homilton - - SR ' 9928 . .-
14, Kingston ~ S o .- 52184 - o
15. ¥itchewer . o ; : 2642
16.7 ‘Lethbridge - ‘ | o 109608 .
17. London | ' 325704 . N
18, Mencton I . - ‘ L 83355 .
1¢. " Mentreal - C e ‘ . 94494
20, roose Jau . - S L 55543 . |
21, oOshawa | : v ‘ 45543, ,
22., Ottawa . o . 210795 - - . :
23." Peterborough L ) b T 22517 o . ' v,
24, Pott Arthur - - 7 39259 : .
. 25, Quebec ’ — 89058 N
26. ) Régina o _ ! ' 241265 : :
27,7 StlvJean ‘ - oo ecoo32007 0 - ..
'28. Saint John = | _ - .. . . . -8as2] T '
29, St. John's - : o 154330
30. St. Catharines. : ' ' 186679 =~ = .
31, Sornia - S . 40263 ' S Y
-32.° Sagkatoon . 4 o 282826 '
> 33,  Saulte Ste Marie : : e - 32044
34. Shawinigan Talls - C . - 55863
35. "Sherbrooke o R A 159333 . )

....Con-t'd=

- - .- —_— it . e [ ¥ S -
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36, Sudbury ' ‘ 67180

37. Sydney . - i 61197

38. Timmins 56107

39. Toronto 230537 p
40, Trois Rivieres  _ 134337

41. Valleyfield , 16334

42, Vancouver . p 225214

¥, Victoria : 163672

44.  Welland - 107851 :

45,. Windsor ' . 53532 ;
"46.  Winnipeg ' - 229116 - )

a

Note: Trade Area Populatjon data was calculated by summing Population
b of Counties or: Ccnsus‘ﬁ {1510155 that.~comprised the Tradec Area
. (Appendix 7) and subtracting Populatton of the city itself
(ADpEndlh 2). k Tt : o

Source: . Conpararjve County Market Data Business Year Book. 9952
‘[(.Lc'an llunter lorouLo
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APPENDIX 9

DISTANCE T0 CLOSEST LARGER CITY 1951

Closest ' ‘Distance
City Larger City in Miles
1. Belleville Peterborough 45
2, Brandon Winnipeg 125
3. Brantford Kitchener 20
4, Calgary Edmonton = .. 180
5. Chatham London 50
0.  Chigoutimi 7 Trois Rivieres 130 .
7. Cornwall . Montreal “ 70
8. Drummondville _ Trois Rivieres 30
0. Ldmonton . -~ Calgary - 120
10. . Gramby Montreal , 60
11..  Guelph Kitchener 20
12, MNalifax . Quebec =10
13. Hamilton = | ' _Toronto 40
14, Hingston ' Oshawa 125
15, Kitchener Hamilton - 35
wr__1b. _ Lethbridge . Calgary’ 125 -
\\\“17. London ) . Hamilton 90
18. ° loncton o Saint Jo 70
19, Momtreal = - | - Toronto lﬂ ‘ 300
20, loose Jaw. \._ ~ Regina .10 ok
21, Oshawa _ - L Toronto “ 50 - |
22, Ottawa : , " Montreal -100
23,  DPeterborough - | Oshawa .45 7
24, " Port Arthur \ * Winnipeg 430
25.  Quebec % : Montreal ws ot L
% '26. Regina . - .'* .. . Vinnipeg . 830 -
LJK Z7..  St. Jean ' ' Montieal 25
28.  Saint John Tl Halifax - _ 125 -
29. . St. John's ) \ Sydney - S 350 .
30. St. Catharines ilton ' 40
-31. Sarnia Windsor - 60
. 32,  Saskatoon Regina - * 170
33.  Saulte Ste Marile Sudbury 160
34.  shawinigan Falls i Trois Rivieres . .30
- 35, .. Sherbrooke . Trois Rivieres .30
36.  Sudbury . . ". Toronto 22 J

-

- L

ve.Cout'd -
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37. nSydney , , Halifax 200
38. Timmins - Sudbury 140
39, Toronto - Montreal . 300
40, Troils Rivieres ' Quebec 70
41, Valleyfield Montreal 40
42,  Vancouver .. Toronto . 2100
43.  Victoria = Vancouver 50
44. Welland St. Catharines { 60
45, Windsor . Torento 210
46.  Winnipeg : Toronto 1000

t "

Distances were measured as straight line distance bé;ween the two cities.’

e
N




- ‘ APPENDIX 10

CALCULATION OF ESIMATED CIT* I?COME 1951
. . l‘ !

\

An estimate of City Income‘lﬁﬁl was made by'caL%Hlating Income “,.

_pér Head in the éounty, or counties, surrounding ecach ciEy: and
mul;iplying this amount by the Population-&f the City (Appendix 2).

- : /o .
The data on County ‘Incomes and County Population were tabylated

below, ' —‘ ) ' gﬂ
. . ’ a ‘ . - ¥
CitLy . ¢ County County Estimated
& ‘ . ‘ Tnecone | .Population ~ - City Income .
o $000 L ~ $000
1. Belleville ' 32912, 174298 - ° 22410
;2. Brandon L 17355 40791 . 8779
. 3. Brantford - : ' L 44456 "J2857 -+ 22410
b Calgary o , w 140900 195352 . 102646
* .5.  Chatham, - r 32783 79138 - 8790
_ b Chizoutimi * | ©N,. . 19313 115904 9557 ,
Yy 7. Cormwall . 19690 .- 48456 © - - €86D -
8. . Drunmondville- o 10083 . . 53426 . 2706
9. Edmenton ) R . 128494 - 226199 - | 100422 |
.7 10.- Grauby : : ) "11087 43722 553 L.
s 1 SPamal 115 1415 — e 20092 .. 56930 12404
12. Halifax o - 75062 . 162217 . 46562 .
© 13, Hamilton' © .+ T+ 231105 - 266083 243447
« 4. Kingston o 33172 - . 66099 . 16791 T
15. Xitchener ' _ 87547 126123 . - 53174
16., Lethbridge ' 40907 . . 35879 .. -~ 26162
17. London S ' 100670 162139 59197
18, Mencton - . . 29983 goor2 110242
19. lontreal . ©o Y 921380 1503443 998570 .
20, ‘Moose Jaw . - 19808 50421 . 9568 .
21. Oshawa ST 45682 .. 87099 o.21792 .
. . R _

...Cont'd

+
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22. Ottawa ' 174281 ' 334829 152235
23. Peterborough 34965 60789 - 22013
24, Port Arthur 68277 105367 - 42837
25. . Quebec 81885 252890 89446
26. Regilna . 68944 113614 43278
27. St. Jean - ~ 10452 . 28702 7030
28. Saint John ‘ 35148 - - 74497 ' 23674
29, St. John's _ . . 21330 | 149543 - . 7541
30. St. Catharines " 54421 - 89366 23131
31. Sarnia 35278 74960 16329 .
32. Saskatoon . 41817 84365 26403

" 33, Saulte Ste Marie o 39017 - - 64496 19631
3&.5 Shawinigan Falls 36053 93855 14594
35." Sherbrooke 22925 62166 | 18638
36, Sudbury , : ' 66832 17036 25863
37. Sydney © - 45328 _ 120306 - 25366
38. .Timmins . ) 41028 83850 13574
39. Toronto , 1102286 1282295 '1133885
40. ‘Trois Rivieres 36053 93855 o 248069
41. Valleyfield : 13174 | 38748 7620 -

42, Vancouver o © 437681, 649238 378842
43, Victoria ' . '129206 215003 ' 30847
44, Velland ' - 84170 ¢ 123233 -10506 -.,;
45, Vindsor = . 154174 27150 1o 11616657\
46. Winnipeg - . . 257994 . 3825837 - . 278846

Vot
1 . Y

t . , ' {

Source: For County Income and County Popqlauiqn:-:Comparativé,Qounty
. Harket Data 1951. Business Yearbook llacLean-Hunter, Toronto, o
1952. - S : ‘

I
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