Wilfrid Laurier University

Scholars Commons @ Laurier

Theses and Dissertations (Comprehensive)

1989

The changing Canadian inventive spatial economic pattern: An
urban and regional analysis between 1881 and 1986

S.L. Brian Ceh
Wilfrid Laurier University

Follow this and additional works at: https://scholars.wlu.ca/etd

6‘ Part of the Economic Theory Commons, and the Human Geography Commons

Recommended Citation

Ceh, S.L. Brian, "The changing Canadian inventive spatial economic pattern: An urban and regional
analysis between 1881 and 1986" (1989). Theses and Dissertations (Comprehensive). 315.
https://scholars.wlu.ca/etd/315

This Thesis is brought to you for free and open access by Scholars Commons @ Laurier. It has been accepted for
inclusion in Theses and Dissertations (Comprehensive) by an authorized administrator of Scholars Commons @
Laurier. For more information, please contact scholarscommons@wlu.ca.


https://scholars.wlu.ca/
https://scholars.wlu.ca/etd
https://scholars.wlu.ca/etd?utm_source=scholars.wlu.ca%2Fetd%2F315&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/344?utm_source=scholars.wlu.ca%2Fetd%2F315&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/356?utm_source=scholars.wlu.ca%2Fetd%2F315&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholars.wlu.ca/etd/315?utm_source=scholars.wlu.ca%2Fetd%2F315&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarscommons@wlu.ca

I*I National Library Bibliothaque nationale

of C. nada du Canada

Canadian Theses Service  Service des théses canadiennes

Ottawa, Canada
K1A ON4

NOTICE

The quality of this microformis heavily dependent upon the
quality of the original thesis submitted for microfilming.
Every effort has been made to ensure the highest quality of
reproduction possible.

it pages are missing, contact the university which granted
the degree.

Some pages may have indistinct print especially i the
original pages were typed with a poor typewriter ribbon or
if the university sent us an inferior photocopy.

Reproduction in full or in part of this microforms governed
by the Canadian Copyright Act, R.S.C. 1970, ¢. C-30, and
subsequent amendments.

NL-339 (r. 88/04) ¢

AVIS

La qualité de cette microforme dépend grandement de la
qualité de la thése soumise au microfilmage. Nous avons
tout fait pour assurer une qualité supérieure de reproduc-
tion.

S'il manque des pages, veuillez communiquer avec
Funiversité qui a conféré le grade.

La qualité d'impression de certaines pages peut laisser a
désirer, surtout si les pages originales ont été dactylogra-
phiées a l'aide d'un ruban usé ou si luniversité nous a fart
parvenir une photocopie de qualité inférieure.

La reproduction, méme partielle, de cette microforme est

soumise & la Loi canadienne sur le droit d'auteur, SRC
1970, ¢. C-30, et ses amendements subséquents.

Canadi



THE CHANGING CANADIAN INVENTIVE SPATIAL ECONOMIC
PATTERN: AN URBAN AND REGIONAL ANALYSIS BETWBEN

1881 AND 1986

BY

S.L. Brian Ceh

B.S.E., University of waterloo, 1986

THESIS
Submitted to the Department of Geography
in partial fulfilment of the requirements
for the Master of Arts degree
Wilfrid Laurier University
19893

© s.L. Brian Ceh, 1989



i~

Bibliothéque nationale
du Canada

National Library
of Canada

Canadian Theses Service

Ottawa, Canada
K1A ON4

The author has granted an irrevocable non-
exclusive licence allowing the National Library
of Canada to reproduce, loan, distribute or sell
copies of his/her thesis by any means and in
any form or format, making this thesis available
to interested persons.

The author retains ownership of the copyright
in his/her thesis. Neither the thesis nor
substantial extracts from it may be printed or
otherwise reproduced without his/her per-
mission.

Service des théses canadiennes

L’auteur a accordé une licence irrévocable et
non exclusive permettant a la Bibliothéque
nationale du Canada de reproduire, préter,
distribuer ou vendre des copies de sa thése
de quelque maniére et sous quelque forme
que ce soit pour mettre des exemplaires de
cette thése a la dispcsition des personnes
intéresseées.

L'auteur conserve la propriété du droit d’auteur
qui protége sa these. Nila thése ni des extraits
substantiels de celle-ci ne doivent étre
imprimés ou autrement reproduits sans son
autorisation.

ISBN 0-315-52738-2

Canada



ACKNOWLEDGEMENT

I would like to thank my thesis advisor D.. Alfred Hecht for
his guidance and insight concerning this thesis. His comments on
the structure of this thesis were very helpful. I would also like

to thank Dr Russell Muncaster and Dr. Barry Boots for for their
contributions.



ABSTRACT

Canadian urba~ and regional patent and trademark data was
analysed between 1881 and 1986 in an attempt to distinguish
spatial inventive patterns in Canada over time. Inventive
activity, as a pre-condition for economic development, is a
viable indicator for predicting future economic growth in an
inventive spatial economy. As such, it will be possible to extend
the description of spatial inventive patterns in Canada after
1986.

The percentage and relative level of inventive activity in
urban centers and regions in Canada will help distinguish spatial
inventive patterns in Canada over time. This information was
based on a 25 percent systematic sample of registered Canadian
patents and trademarks between 1881 and 1986. Inventive activity
was also compared to population growth and unemployment levels in
an attempt to discern the relationship between inventive activity
and urban growth. This analysis compared the number of inventions
per 10,000 population in 1981 to the percentage of population
growth between 1981 and 1986 and unemployment levels in 1986 for
twenty-four major Census Metropolitan Areas in Canada.

It was found that the Canadian inventive spatial economy is
very dynamic. However, an overall pattern of concentration was
detected. For example, inventive impulses in the Maritime region
was lacking after 1911. In the West, impulses of varying intensity
were evident over time and space. Most of Canada's healthy
inventive activity was found in Central Canada. Further, the core
region lost some of its inventive importance during the post-war
years, however, between 1981 and 1986, this region experienced
traditionally high levels of inventive activity. Also, there was a
noticeable pattern of inventive concentration towards higher
ordered places in the Canadian wurban hierarchy, and a
rationalization of Canada's core region from a Quebec City to
Windsor axis to a Toronto to Kitchener-Waterloo axis with a trunk
line towards Hamilton and two island impulses in Montreal and
Ottawa. Lastly, there was a positive and significant relationship
between inventive activity and urban growth, lending support to
the notion that recent inventive concentration in the core region
of Canada can be expected to continue well into the next decade.
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1.0 INTRODUCT.ON

1.1 TOPIC OF RESEARCH

The purpose of this thesis is to determine the spatial economic
inventive pattern in Canada between 1881 and 1986. In essence, the
question to be answered is: "Is Canada's inventive space economy
becoming more concentrated or more dispersed through time. This
question will be answered by examining registered patents and
trademarks from 1881 to 1986 on an urban and regional basis. Registered
patents and trademarks are a viable indicator for distinguishing
spatial inventive economic areas, because they represent new oOr
mocified economic activities which are unique or entrepreneurial in
nature. In eftfect, inventive 1is a pre-condition for economic
development.

By examining inventive areas in Canada over time, it will be
possible to determine if the Canadian inventive space economy has
become more rationalized between 1881 and 1986. In effect, it will be
possible to suggest which inventive areas in Canada are growing or
declining. Further, since it can be argqued that inventive activity is a
pre-condition for economic development, it will be possible to
determine the extent of future disparities in the Canadian inventive
space economy. Since there have been a few examples of research
utilizing registered patents and trademarks as a measure for
determining inventive in Canada's space economy, this thesis will add

to the limited amount of research.



Five basic procedures wiil be examined in an attempt to answer the
above question. First, the percertage of inventive activity in urban
places with greater than one-percent of the Canadian total
(-oncentrated inventive impulszes) for any one period between 1881 and
1986 will be examined. Second, the percentage of all Canadian inventive
activity in the core region of Canada (Quebec City to Windsor) for any
one period between 1881 and 1986 will be determined. Third, the
cumulative percentage of inventive activity 1in concentrated urban
inventive places for any one period between 1881 and 1986 will be
examined. Fourth, the number of inventions per 10,000 population in
urban places which had greater than one-percent of the Canadian total
for any one period between 1881 and 1986 will be determined. Lastly,
Canadian relative inve .ive activity in 1981 will be compared to the
percentage of population growth between 1981 and 1986 and unemployment
levels in 1986 for major Census Metropolitan Areas in Canada.

In this thesis, it should be kept in mind that Patent and
trademark data, as recorded for different communities over space, are
surrogate measurements of present and future eccnomic well-being.
Secondly, patent and trademarx data are surroga2s of industrial
development. Lastly, inventive activity, as measured by patents and
trademarks, will be assumed to have been created in the general
locaticn of their registry.

But before the above assumptions and procedures are explored more
fully in this thesis, three facets of the 1literature concerning
inventive and innovative activity +« .11 be discussed. First, an

under tanding of the spatial distribution of inventive activi y will be



discussed. Second, the benefits and deficiencies of patent and
trademark data will be reviewed. Lastly, this thesis will examine the
notion that inventive and innovative activity is a pre-requisite for

economic development.

1.2 PERTINENCE OF RESEARCH

There appears to be a ~ ited number of stud:es which examined
the spatial distribution of patents in the literature, nor has a
thorough examination of patents ov2r time in Canada been dune. The lack
ot concern by geographers in this area of research is further evident
when one considers there are no spatial studies involving trademarks
either. The benefits of using registered patent and trademark data by
geographers is that they provide us with the geographic location of the
inventor. This generates a data-set capable of explaining the spatial
distribution of economic wealth if the notion that inventive activity
is a pre-condition for economic development is held true. In this
thesis, the spatial distribution of patent and trademark data between
1881 and 1386 is examined. This research shed light on the general
notion held in Canada that inventive activity is becoming increasingly
concentrated oveL geographic space. Further, the location of presently
registered patents and trademarks might tell us something about where

future economic growth will take place in Canada.



1.3 PROCEDURAL ANALYSIS

To facilitate the temporal and geographic understanding of
industrial creativity in Canada, patent data was collected from 1881 to
1971. Specifically, each census year, ie; 1881, 1891, 1901, through to
1971 will be analysed. Trademark data for 1981 and 1986 completed the
analysis. The raticnale for switching from registered patents to
registered trademarks 1is linked to the fact that the geographic
location of invertors was absent from registered patents after 1976,
but was available for trademark data. Since it can be argued that
patents and trademarks are correlated, it is assumed that trademark
data will also reflect patent location data. Both data sources will be
collected from weekly publications by the Ministry of Consumer and
Corporate Affairs and Canadian Patent and Trademark Records. Once the
data 1is <collected, the place of residence of the patentee or
trademarkee will be classified according to the appropriate urban
center, providing a geographic base of this data. In addition, only
canadian pztent and trademark data is examined. It should also be
noted, that a twenty-five percent systematic sample of registered
Canadian patents and trademarks were examined for each of the years
mentioned above.

In an attempt to inter-relate patent and trademark data, both
sources will be collected for six overlapping years to determine the

extent of similarities in geographic location and intensity of



registry. Secondly, any possible time lags between the two data sources
were determined.

In an attempt to simplify the analysis, inventive activity, as
measured by the percentage of patents and trademarks in urban centers
and regions in Canada, will be recorded. Most of this information will
be diagrammatically displayed on maps and in table form. For each city,
the number of inventions per 10,000 population will be determined. Most
of this information will also be displayed in table form. Lastly,
traditional indicators of economic activity, ie; population growth and
unemployment levels for major census metropolitan regions in Canada,
will be correlated with the number of inventions per 10,000 population

f-or the same centers.



2.0 AN UNDERSTANDING OF THE LITERATURE

2.1 INTRODUCTION TO THE LITERATURE

It has been suggested that patents and trademarks are viable
indicators of present and future economic activities. However, there is
controversy surrounding the use of patent and trademark data as a
surrogate for economic wealth. Therefore, this chapter will provide
support from the literature for two basic areas concerning inventive
and innovative activity. First, a spatial understanding of inventive
activity will be provided in an attempt to explain why some regions are
more successful than others with respect to inventive activity.
Secondly, the use of registered patents and trademarks (inventive

activity) as a pre-condition for economic wealth, will be reviewed.

2.2 A SPATIAL UNDERSTANDING OF INVENTIVE ACTIVITY

Before a spatial understanding of inventive activity can be
discussed, some important concepts and notions need clarification.
Technical inventions are a new combination of existing knowledge
designed for practical use in production. Innovations are the practical
use of technical inventions on a commercial scale. Innovations are not
the discovery of knc vledge, but the application of new knowledge (Lee,
1972, p.10). Emerging technologies are defined by new or modified
products, techniques and processes that are rapidly diffusing through

the economy (Ministry of Skills and Development, 1987, p.l4).



A patent is an official right to be the sole maker or user of an
invention or process (Oxford Dictionary, 1981, p.366). A trademark is
a word, mark or design used by an individual or firm to distinguish a
good (Winston Dictionary, 1970, p.492). A trademark is not a legal
monopoly like that of a copyright or patent, but is to distinguish
between products of competitors (Diamond, 1973, pp.l1-3). A trademark
protects a product and its logo for 17 years in Canada. The
conceptualization of that product is also protected by a patent for 17
years in Canada. With patent and trademsrk protection, innovators are
more likely to disclose their product and make the necessary investment
to bring their product to market (Scherer, 1977, pp. 9-10). Therefore,
if inventors are encouraged to patent, there should be a correlation
between a particular geographic area's level of patent and/or trademark
activity and its industrial strength.

The amount as well as the quality of research dealing with
the locational attributes of inventive and innovative activity has been
limited in geography. Pred (1966, p.86) documented the fact that
geographers have shown a lack of concern toward the spatial attributes
of industrial inientions and innovations. The link from inventions to
manifestations on the landscape has not been analysed and is even
believed by some to be a locational accident. As Schumpeter (1964,
p.75) observed, innovations are not dis*ributed over economic space
randomly.

Pred (1966, pp,l06-107) undertook a study on patent data for
sixteen major U.S. cities in an attempt to quantify the relationship

between inventive and innovative activity and urban growth. His



methodology involved a comparison between crude data, ie; population
size, for selected American cities from 1860 to 1900 and patents per
10,000 capita for the same places. He found that those centers which
had a stronger manufacturing base experienced higher levels of urban
growth and inventive and innovative activity than those that did not.
In essence, the metropolitan environment was more conducive to
innovations due to a large labour force and substantial local market
(pp. 99-100). Pred (1966, pp.l132-133) also examined immigratinn as a
factor in promoting inventive and innovative activity. The results
showed a slight positive relationship between immigration and inventive
activity. In his summary, he also pointed out that regions or centers
with well developed economies were more likely to experience economic
growth due to their ability to capitalize on initial advantages, ie;
superior infrastructure.

In an earlier study, Ullman (1958, pp.179-98) also tried to link
inventive activity to the concentration process of industrial and urban
development across the U.S.. It was accomplished by mapping the number
of patents for each region and the number of patents per—person. Ullman
found the North-East and California to be strong regions of
inventiveness. This geographic pattern was attributed to rapid urban
growth in the North-East and California, which was linked to a growth
in new manufacturing activities in these regions. This according t»
Pred (1960, p. 117}, is conducive to industrial inventions and
innovations. In .n attempt to further understand the geographic
location of inventive activity, Haug (1986 pp.26-27) linked the

location of scientific, engineering and skilled labour to inventive



activity. Haug interviewed 25 executives at fourteen U.S. owned
electronic plants in Silicone Glen to 3Jetermine the needs of high-
technology industries. The results indicated that labour. skills, and
technical and educational support were very important in attracting new
high technology. Therefore, those areas that possess a highly skilled
labour force are more 1likely to attract high technology, ana
ultimately, experience greater than average inventive activity.

Howells (1984, pp.26-27) showed that larger urban centers were
more likely to create unequal levels of inventive activity across the
space economy due to their superior interaction and information flows
which reinforce the concentration of inventive activity. Howells was
able to reach this conclusion based on a spatial examination of R&D
activity in Great Britain. This study was based on unpublished
employment records relating to R&D activity. He found that R&D activity
was concentrated in the South-East where it could take advantage of
superior irformation flows, infrastructure and labour. Similarly, Pred
(1960, p.129) pointed out the importance of information as far back as
the late nineteenth century when it promoted technological progress
through a complex network of communication flows, particularly, inter-
personal communication. Most importantly, from a geographic standpoint,
it is the larger cities which possess the most favourable levels and
types of irformation flows which are conducive to inventive activity,
particularly, short distance information flows.

There has been little research examining the locational bias of
inventive activity in high ordered centers which are favourable to this

type of activity. 1In an attempt to meet this gap in the literature,



Antonelli (1986, pp.85-91) examined not the spatial distribution of
patents in a region or country, but within a metropolitan area. This
spatial understanding was achieved by mapping 1,197 registered patents
in the province of Turin, Italy. The findings suagested a stronger
level of patent activity further away from the Central Business
District. Therefore, although inventive activity favours well developed
urban centers, in some cases this activity is locating beyond the inner
city of tﬁese well developed centers., In essence, the "regional city”
concept was evident when registered patents were mapped for Turin,
Italy.

The type of inventive activity within large firms 1is also
important in understanding the spatial distribution of inventive
activity (Howells, 1984, pp.20-24). For example, if research is basic,
then proximity to the head office is important. If research is applied,
it will be more decentralized and production location orierted,
thereby, meeting the needs of a particular manufacturer's sub-division.
Thus, the most important and fruitful patents are frequently found in
the large metropolitan areas. Also found, was detectable "discriminant
decentralized activity" by large firms. In other words, the likelihood
of important innovations reaching other branches of an organization
decreases with distance, especially if political boundaries are
involved. When a large percentage of corporate headquarters ar? located
in large urban centers (in the core region), the 1likelihood of
decentralized inventive and innovative activity is reduced. For
example, oy 1975, decentralized inventive and innovative activity in

Great Bri.ain occurred in a South Easterly direction from London. In

10



essence, as corporate headquarters moved in this direction, so did
inventive and innovative activity (Howells, 1984, PP.25-26; Hall and
Ritchie, 1975, PP.243-45).

If the above findings are held true, it can be expected that
inventive and innovative activity in Canada should be centralized based
on the findings of Semple and Green (1981, PP.398-406). They examined
corporate headquarter relocations between 1970 and 1981 in Canada.
Their findings suggested that Canada experienced a strong concentration
of corporate headquarters. In particular, Toronto increased its share
of corporate headquarters, while Montreal decreased its share between
1970 and 1981.

In a study of West German cities, Meyer-Krahmer (1985, pp.520-527)
examined the indigenous potential of West German regions and found that
urban agglomerated areas were more likely to enhance inventive
activity. This finding was based on data collected from 8,200 small to
medium sized firms. In effect, regional inequalities in innovative
potential and behaviour does exist. For example, more than half of
innovating firms in Meyer-Krahmer's study were found in large
agglomerations. In densely populated areas, every fifth firm was
innovating compared to every tenth firm in rural areas (1982, pp.527-
530).

In an attempt to determine the impact of population size on
inventive activity, Simon (1984) utilized a similar "learning by doing"
model by Arrow (1962) tor two different fictitious worlds. One world
had a larger population, but otherwise, both worlds were similar in

every respect. With respect to the world with a larger population,
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Simon (1984, pp.181-182) discovered that population growth, and more
importantly, population size, did have a positive relationship upon the
rate of economic growth stemming from inventive and innovative
progress. This finding contradicts that of Arrow's. He found that
population size did not create substantial economic growth. Arrow's
finding was different because he incorporated capital stock in the
model rather than cumulative output. As such, populations in Arrow's
model did not learn by doing as quickly as those in Simon's model.

Spatial differences in inventive activity can be linked to the
spatially selective process of innovation adoption. In other words,
larger cities in general, enjoy larger population and income growth
rates than smaller ones. This arrangement can perpetuate the existing
economic space and resource distribution of a region. In essence, the
diffusion of new technology can create a further concentration in the
urban hierarchy, and thereby, increase the concentration of necessary
infrastructure needed for inventive and innovative activity to take
place (Meir, 1981, p.ll4; Lausen, 1973, pp.163-188, and; Berry, 1972).
In essence, due to the spatially selective process of innovation
diffusion, which is an outcome of spatial variations in the pre-
requisites needed for adoption (which is most favourable in the larger
urban places), the effects of diffusion are more intense for larger
urban centers (Meir, 1980, p.104).

The geography of innovations can also be viewed by examining the
spatial disequilibrium of potential venture capital. In the U.S.,
venture capital was found to be concentrated in unique areas, as

documented by Leinbach and Amrhein (1987). They reported that between
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1980-1982, New York and Massachusetts accounted for 71 percent of
venture capital in the east, and California and New York accounted for
42 percent of the national total. In their view, the uniqueness of
these regions can be found in their superior labour, educational and
technical infrastructure and information flows (pp.l149-151).

Hale (1987, p.2l) believes that access to capital and information
is essential for firm formation and this in turn is frequently related
to inventions and innovations. It has also been suggested that regional
economic development is biased towards a locational specific investment
process (McNaughton and Green, 1987, p.20). This is evident when
examining the spatial distribution of venture capital firms in Canada.
Mc Naughton and Green (1987, p.20) gathered information on Canadian
venture capital from Venture (1986), The Sources of Funds Index, and
the Association of Canadian Venture Capital Companies Membership List.
A total of 43 firms were incorporated into the final analysis. It was
found that Toronto had 40 percent of all venture capital firms. In
comparison, Calgary and Montreal were only secondary centers of venture
capital firms. Of the provinces, Ontario possessed 54 percent of
existing venture capital firms that had survived for more than 15 years
(McNaughton and Green, 1987, pp.21-24).

The above suggests that inventive and innovative activity is not a
locational accident process. A self-reinforcing mechanism favours well
developed regions in terms of inventive and innovative activity.
Further, the lccational specific nature of inventive and innovative

activity complements traditional theories of self-propelling urban
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growth, and therefore, reinforce, and even perpetuate, the existing

urban-hierarchy.

2.3 LITERATURE ON INNOVATIONS AND ECONOMIC GROWTH

2.4 INTRODUCTION TO LITERATURE ON INNOVATIONS AND ECONOMIC GROWTH

An underlying assumption in this thesis is that patents and
trademarks are valid measures of present and future economic well-
being. Consequently, registered patents and trademarks have the virtue
of complementing traditional indicators of economic activities and
growth. This section will examine the schism between the demand-push
theory and the demand-pull theory in an attempt to show that the
demand-push theory, which advocates that inventive activity is a
precondition for economic growth, is more appropriate. Also, the role

inventive activity plays in the business cycle will be discussed.

2.5 INVENTIONS, INNOVATIONS AND THE PRODUCT CYCLE

Before one can examine the effects inventive activity may have in
a nation's economy, it is important to explain some basic features of
technological change. In essence, technological charge in Western
development since the start of the Industrial Revolution has created
our modern society of today (Ministry of Skills and Development, 1987,
p.6). This process of technological change registered as patents and
trademarks can fac‘litate the creation of new technology. Further,
technological change can be described as going through four stages:
invention, innovation, imitation and decline. At the invention stage a

new product is tested. At the innovation stage the entrepreneur
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develops a produc - and introduces it into the market. At the imitation
phase other firms watch the success of the product and attempt to
capitalize on this process. This imitation phase leads to market
saturation and eventual product decline (Brozen, 1959, p.239).

In essence, patents and trademarks are valuable in detecting early
inventive activity (the invention and innovation stage ) in the product
cycle. This 1is conceptualized in Figure 1. Patents are generally
applied during the investment period, whers , trademarks protect a new
product shortly before or at the introduction stage of the product life
cycle. Therefore, if a cluster of important patents or trademarks
occurs at some point in time, the future impact of this clustering on

economic development and technological change can be significant.

2.6 INVENTIVE ACTIVITY AS A PRECONDITION FOR ECONOMIC GROWTH

Inventive activity, also described as indigenous activity, is
necessary for economic growth. A good way to understand the importance
of indigenous activity is to examine past inventive initiatives, as was
done by Jacobs (1970, pp.3-48)). In a quest to discover the importance
of the urban-economic development process, Jacobs examined the
discovery of an ancient village (Catul Huyuk) in the fertile crescent
in the Middle-East, in 1966. Although the village was established in
the Neolithic Age, it serves as a good example in illustrating the
importance of indigenous activity as a means of providing economic
growth. The relevance of the discovery was that this particular village
was more advanced then neighboring villages. Furtner., contrary to the

expectation that the village would be younger than other villages, it
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was in fact older. Jacobs accounted for this anomaly of an older, and
yet more advanced village, by suv esting that this wvillage (Catul
Huyuk) had a more creative local indige:r 'us population. The creative
nature of this popul ion was evident from artifacts discovered, ie;
superior woven ma.erials, weapons and crafts. The inventive economy of
this village allowed it to advance beyond that of other villages since
it possessed higher levels of quality goods for trade.

Kao (1984, p.l186) has suggested that creativity, entrepreneurship
and inventions are linked, and therefore, will be limited to centers
which exhibit these wvirtues. Creativity and not new capital is
responsible for economic progress. As Schumpeter viewed it,
entrepreneurs are agents responsible for introducing new innovations
that lead to the creation of new industries which ultimately induce
economi progress. These innovations create changes (economic and non-
economic) which in turn reinforce their growth (Van Duij.., 1983,
p.99). In essence, since entrepreneurs are responsible for economic
progress and are a good indicator of creative efforts, the use of
registered patents and trademarks are a valuable source for identifying
entrepreneurial efforts.

The growth of industrialized economies can be examined according
to the inventions responsible at each stage of its growth. According to
Raymond (1986, pp. 17-18), as the fourth wave (Toffler's wave)
approaches, companies will have to become more flexible and human
orientev. In retrospect, the first wave developed under agriculture and
technology; the second wave switched to industrial organization, and;

the third wave was created by the micro-chip. The importance of
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individual acts of creativity is clear when examining the case of Japan
as it moved from the second to third wave. If one were to oubserve
Japan, it would become clear that this nation was able to switch to the
third-wave easily due to its ability to adopt new innovations. The
consequence of this has been high economic growth in a nation withcut
abundant natural resources.

In an exploratory analysis, Ceh (1988) tried to determine if
inventive activity was an indicator of economic wealth in Canadian
urban centers between 1981 and 1986. The analysis involved 550 Canadian
registered trademarks for 1981 and 1986. The trademarks were classified
into wurban centers according to the location of the inventor(s).
Subsequently, when the data was compared to population, manufacturing
growth and unemployment levels for those urban centerc which had
greater than one-percent of Canadian inventive activity, it was
confirmed that there is a positive relationship between inventive
activity and economic growth. Those urban centers which had higher
levels of inventive activity alsc had higher levels of population and
manufacturing growth and lower levels of unemployment. Therefore,
trademark data is a valid source for measuring future economic growth.

In an attemgt to determine if growth of a firm is related to the
number of patents it has, Firestone (1971) undertook a study of 10
percent of all firms with patents granted in Canada in 1957, 1960 and
1963. In depth interviews of senior executives and patent specialists
in 15 companies operating in Canada confirmed the importance of patents
as a source for determining economic and firm growth (pp. 9-10). For

example, the majority of companies responded that the patent system was
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important for their economic growth. When large, medium and small firms
were examined (based on sales; 436 million, 360 million and 85 million
dollars, respectively), it was found that those firms which had average
annual sales of 436 million dollars, held a 28 percent utilization rate
of patents compared to 10 percent for those firms with an average
annual sale of 85 million dollars (Firestone, 1971, p.149). Patent
utilization was defined as working patents which created employment and
income through the manufacturing of aew or imnroved products. It was
also found, that large firms utilized 348 patents :ompared to 547 for
medium and 165 for small sized firms. In effect, medium sized firms had
the most number of patents, but large firms had a higher proportion of
sales per patent. Therefore, larger firms tend to be more efficient in
making patents productive and profitable. Overall, four firms indicated
that patents had decreased in importance in the past ten vears,
wnereas, seven firms indicated that patents had increased in importance

and contributed to firm growth (p.149).

2.6.1 INVENTIVE ACTIVITY AND LONG WAVE THEORY IN PERSPECTIVE

According to Mansfiela (1983, p.l14l), there has been a renewed
interest in long waves. Basically, the long wave perspective views
economic growth as occurring in cycles of 45 to 60 years intervals.
Much of the original interest stems from Schumpeter's (1939) research
on development cycles. In essence, Schumpeter forwarded the demand-push
theory of development. In this theory, inventive impulses were followed
by econumic growth. Schumpeter demonstrated his theory from a four-

phase cycle model (1939, chapter 3 and 4). Schumpeter's findings can be
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summarized as follows: innovations are the fundamental impulses whicn
keep the capitalist engine in motion. Also, innovations occur in
swarms, therefore, economic development is a cyclical process (Van
Duijn, 1983, p.l102). Schumpeter also found that inventive cycles
proceeded business cycles.

Contrary to Schumpeter's view, the demand-pull theory (neo-
classical in nature), as postulated by Kondratieff (1935), placed the
peak of investment prio: to the peak of patent activity. Kondratieff
based his long wave theor; on observations on nineteenth century price
and value series which were defined by interest rates, wages and
foreign trade (Van Duijn, 1983, p.65). In essence, Kondratieff believed
that technology was a consequence of investment in new physical capital
which was responsible for economic growth. Schmookler (1966, pp.87-100)
contended that innovations would increase during growth periods. It is
for this reason Schmookler is also associated with the demand=-pull
theory. Schmookler based his £finding and assumption on important
inventions in the World since 1800 in petroleum refining, paper making,
railroading and agriculture. Schmookler (1966, pp. 119-120) reported
that railroad patents when compared to econcmic indicators, in this
case, stock prices and gross capital formation, experienced its peaks
near the same time as the peaks experienced by the economic indicators.
However, the patent peaks fell slightly behind the peaks of stock
prices and gross capital formation.

Van Duijn (1983, p.l1l0S5) forwarded two reasons for the recent
renewed interest of the Schumpeterian theory. First, there is a growing

dis-satisfaction with the demand-pull approach to technological change.
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Second, Schumpetur's notion of clustering has bean incorporated in
modern long wave theories. The Schumpeterian model awards a major role
to the concept of innovation and imitation. In Schumpeter's view,
innovations are the cause c¢f cyclical instability and economic growth
(Rosenberg, 1986, p.7). A clustering of innovations, referred to as the
"neighborhood of equilibrium”, is responsible for new economic growth.
Schumpeter also introduced the term "creative destruction", in which
innovations that threaten the existing structure are introduced by a
few new entrepreneurs and then diffuse throughout the economy. These
innovations create new activities, thereby, undermining the position of
older sectors and technologies when introduced mainly during the trough
of a Kondratieff wave (Schumpeter, 1961, pp.232-236). Encel (1966,
p.517) suggested that there may be evidence of an increase in inventive
activity during an economic crisis. The old folk saying "necessily is
the mother of invention" undergirds this concept. In effect,
Schumpeter's theory lends support to this thesis with respect to the
role given to entrepreneurs and inventive activity. That is, inventive
activity is necessary for economic development and well-being.
Schumpeter's theory of economic development can be summarized as
follows. First, innovations are responsible for maintaining capitalist
economies. Secondly, innovations occur in clusters. Thirdly, innovatio
clusters lead to cyclical ec;nomic development. Lastly, innovations
have cdifferent impacts. These characteristics have led Rosenberg (1986,
pP-15) to suggest that innovation clusters must have two features in
order for them to have a significant economic impact. First,

innovations should have strong backward 1linkages in terms of
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expenditures for infrastructure, new material and machinery. Secondly,
there should be strong forward linkages, ie; lower prices, increased
capital accumulation and increased technical progress. The importance
of addressing forward and backward linkages is that it can help explain
why some regions are more successful than others in terms of generating
and sustaining inventive activity. In effect, well-developed economies
which have strong forward and backward linkages are more likely to
experience greater inventive activity (Pred, 1960, p.l17).

Like Schumpeter, Mensch (1979) discovered a clustering of
innovations during the troughs of Kondratieff waves (Kleinknecht, 1987,
p.87). Mensch based his finding on data collected on basic innovations
in the electronic and chemical industry from 1746 to 1900. Kleinknecht
(1987, p.87) explained this clustering as follows: When economic
periods are prosperous, firms tend to allocate RaD efforts into product
improvement. As the market approaches saturation and distress, new
products become attractive. During this technological stalemate, a
wealth of new knowledge is waiting to be introduced. If the economic
crises is serious enough, new capital is not likely to be invested in
traditional lines of production. Mansfield (1983, p.l44) also
suggested, that when industry operates at high levels of capacity
utilization there is reluctance to innovate, because it may interfere
with production schedules. Therefore, Mensch's finding re-confirm
Schumpeter's concept of "neighborhood of equilibrium" and the notion
that inventive activity is a pre-condition for economic growth.

In an attempt to resolve the differences in findings between the

demand-pull and demand-push theories, Kleinknecht (1987) attempted to
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produce an empirically sound and thorough analysis involving patent
data to determine if the Schumpeterian or Schmookler school of thought
was more reliable. Kleinknecht's initial results supported both
Mensch's and Freeman's opposing views on inventive activity.
Therefore, Kleinknecht proceeded to iacorporate Baker's (1976) data,
which consisted of key patents (and is one of the more reliable
indicators of technology). Baker sampled 1,000 key and master patents
in Great Britain from 1640 to 1971. This data was then graphed to
determine if patterns existed. The relevance of this data is that it
examined only important and significant patents, therefore, it is an
extremely reliable source for determining if inventive activity truly
does have economic significance. The data clearly indicated a slowdown
of radical innovations during long wave upswings (Kleinknecht, 1987,
p.117). This finding clearly contradicts that of Freeman's (1982,
p.70). In short, Kleinknecht's analysis strongly supports Schumpeter's
hypothesis about 1long waves; there 1is an uneven distribution of
innovations over time and these innovations proceed the economic
upswing in the Kondratieff wave (Kleinknecht, 1987, p.197). Therefore,
Kuznet's (1940, p.262) criticism of Schumpeter's lack of logic for
explaining inventive clustering has been answered by dleinknecht. That
is, the "depression trigger effect" allows new products to emerge, and
during periods of growth incentives are to develop existing technology
and not new knowledge.

Despite criticism in the literature, the Schumpeterian school of
thought on the role of inventions in economic growth cycles (demand-

push hypothesis) seems to be re-affirmed. That is, economic growth has
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major links to inventive clusters. This relationship between inventive
activity and economic growth is an outcome of a clustering of
innovations at some point in time (usually during the trough of a
Kondratieff wave) which leads to the "“creative destruction" of the
existing structure, thereby, making it possible for entrepreneurs to

introduce radical innovations into society.

2.7 SUMMARY OF LITERATURE

In summary, three important findings were found in the literature.
First, inventive and innovative activity 1is 1locational specific.
Inventive activity tended to favour larger wurban centers which
possessed favourable forward and backward linkages. Further, the
diffusion of technology can influence the urban hierarchy in such a way
to become more rationalized towards the higher ordered places. 1In
essence, due to a spatially selective process of innovation diffusion,
which is an outcome of spatial variations in the pre-requisites needed
for adoption, the effects of diffusion were more intense for larger
urban c- ters.

Second, it was found that the notion of inventive activity as a
pre-condition for economic development, is reliable. In essence,
previous research examining key patents has suggested that clusters of
innovations can be responsible for technological change and development
in society. as such, registered patents and trademarks were found to be
a valuable source of information to decipher this relationship between

inventive activity and economic development.
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3.0 METHODOLOGY

3.1 INTRODUCTION TO DATA AND PROCEDURAL ANALYSIS

The main purpose of this chapter is to provide an account of the
data sources incorporated in this thesis and how they were evaluated.
For example, the method of collection, problems encountered collecting
the data, problems inherent in the data and the different analyses used
in tihis thesis, will be discussed. Therefore, the advantages and
weaknesses of patent and trademark data and their potential as

surrogates for economic and inventive activity, will be addressed.

3.2 STRENGTH OF REGISTERED PATENTS AND TRADEMARKS

Since registered patents and trademarks are the main sources of
data in this thesis, it is important that each of these measurements of
inventive activity be analysed. As such, it was found that one strength
of patent and trademark data is that it has existed for a long period
of time in great abundance and in a dis-aggregate form (Comanor and
Scherer, 1969, p.392). Secondly, the national and municipal residence
of an inventor is recorded. Thirdly, patent and trademark statistics
allow for a more detailed analysis of science and technology than other
relevant sources such as production lavels, because they describe

entrepreneurial or unique economic activities which have long lasting
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economic effects. This enables researchers to examine the subject from
many directions (Dulude, 1985, p.l2). The usefulness of registered
patents and tradema.ks was confirmed by Antonelli (1986, p.85) and Bond
(1979) as being rich in detailed information, such as the geographic
location of inventors, thereby, generating a data-set capable of
explaining the spatial distribution of economic wealth.

The standards applied to patent and trademark registries by the
Government have ensured that entries remained highly accurate (Dulude,
1985, p.13; Kitch, 1977, pp.276-279). The concept that a new idea has
been perfected beyond the previous "art" is shown through the registry
of patents and trademarks (Schiffel, 1978, p.327;: Campbell, 1986, p.6).
The conseqguence of this, is that patents and trademarks are an
indicator of technological growth. Further, the use of patents and

trademarks for forecasting economic growth is practical.

3.3 DEFICIENCIES OF REGISTERED PATENTS AND TRADEMARKS

Two major shortcomings of patents and trademarks, is that not all
inventions are patented and subsequently trademarked. In other words,
an inventor may feel that not disclosing his/her idea is best, because
there is the possibility of losing that idea to a competitor through
patent publication. Therefore, there are new products 1n the market
which do not have patent protection, and yet, yield economic benefits.
In effect, it is not possible to detect these inventions from
registered patent and trademark publications.

Secondly, sone products are major innovations and others are minor

improvements (Pakes, 1985, p.391; Dulude, 1985, p.15; Comanor and
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Scherer 1369, p.393). It was also found, that the propensity to patent

varies from one industry to another (Comanor, 19653, p.393). For

example, the propensity of government sponsoreC R&D f£irms to patent is
lower compared to private firr- initiating their own inventive
activity. As such, these deficiencies can be expected to exist in the

data-set utilized in this thesis.

3.4 DATA_SOURCE

As indicated earlier, the two main sources of data co'lected for
this thesis consisted of registered patents and trademarks. These
sources were collected from 1881 to 1971 for patents and 1981 to 1986
for trademarks. The data originated from weekly publications by the
federal Ministry of Consumer and Corporate Affairs and Canadian Patent
and Trademark Records (vol. 8-29, 39,...99 for patents and volume 20
and 24 for trademarks). For example, in 1881, there were 125 patents
collected (25 percent systematic sample). The twenty-five percent
systematic sample was achieved by selecting a given number of patents

or trademarks each week from the registry. For example, in 1901, the
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first two or three Canadian patents encountered in the registry on a
weekly basis were selected until 186 cases were collected over 52
weeks. In 1891, 151:; 1901, 186; 1911, 312; 1921, 411l; 1931, 279; 1941,
152; 1951, 157: 1961, 313, and; 1971, 467 patents were collected. In
1981, 1,971 trademarks, and in 1986, 1,802 trademarks were collected.

* There were substantially more trademarks in 1981 and 1986 compared
to patents. This difference can be attributed to the fact that
trademarks are not only used for product protection, but for new logos
of firms and enterprises. Secondly, trademarks have become more popular
over the years. In essence, as new firms and products crowd the market,
the need for increased protection of new ideals and logos becomes
attractive. It should be noted, that the difference in proportion
between patents and trademarks in the registry by 1981 does create
difficulties in this thesis, which will be discussed later.

One of the problems encountered using Canadian patent data was that
the place of residence of the patentee was not collected after 1976.
Therefore, in an attempt to compiete the analysis, trademark data was
incorporated for the years 1981 and 1986. It is believed that since
trademarks are issued after patents in the product cycle, there would
be a lag between one and three years. Further, trademarks are a
valuable indicator of economic performance in an economy since tLhey
occur later in the product cycle, thereby, signifying a definite new
product in the market and not some prototype in the development stage.

In an attempt to determine the extent of this lag, which is
estimated to be one to three years, a temporal analysis of peaks and

ebbs in patents and trademark activity between 1964 and 1968 was
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performed (Appendix A). In essence, a ten-percent systematic sample
(based on the same procedure as the twenty-five percent systematic
sample) was drawn from each source (patent and trademark). Major
municipalities which consistently had inventive activity throughout
this comparative analysis are shown in Table 1. The peak and trough
year for each center, in terms of patents and trademarks, is given in
an attempt to determine the lag between these two measures and aspects

of the product cycle.

Table 1: A COMPARISON OF PATENTS AND TRADEMARKS IN THE BUSINESS CYCLE

CITY PATENTS TRADEMARKS PATENTS TRADEMARKS
PEAK YEAR PEAK YEAR LOW _YEAR LOW YEAR
MONTREAL 1965 1966 1967 1967
TORONTO 1966 1968 1965 1967
VANCOUVER 1968 1968 1965 1965
OTTAWA 1965 1968 1964 1965
LONDON 1965 1967 1968 -
HAMILTON 1965 1968 1968 -
EDMONTON 1967 - 1968 -
WINNIPEG 1967 1967 1968 -
SCARBOROUGH 1966 1966 1965 1967

It was found, that in 5 out of 13 cases the peak or low year in
trademark activity occurred within the same peak or trough year patent
activity did (table 1). In comparison, the lag within one year was 2
cases; in two years, 4 cases; in three years, 2 cases; thereafter, 0
cases. Therefore, the lag ketween patent and trademark registries seems
to vary from zero to three years. In many cases, trademarks were
granted within the same year patents had been granted. Overall, the lag
between patent and trademark peaks and troughs is approximately twelve
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months. Therefore, the substitution of trademarks for patents should
not pose a major problem.

In 1981 and 1986, Canadian trademarks were incorporated into this
thesis. The difficulty involved with using tradczuwark data was that it
was not completely compatible with patent data. There was a
substantially larger number of Canadian trademarks in 1981 (7,884)
compared to patents (1,526) This made it unrealistic to include the
trademark data in the analysis of invention per 10,000 population in
1981 and 1986, because a decline in inventive activity (when observing
patents) by 1981 did not reveal itself with the trademark data. In
effect, because there were so many Canadian trademarks in 1981, the
number of inventions per 10,000 population jumped dramatically from
1971 (based on Canadian patents). To resolve this problem, the total
number of Canadian patents (1526) in 1981 was divided by the total
number of Canadian trademarks (approximately 7884) in 1981 to produce a
ratio of .193. Since it is assumed that trademarks are a surrogate of
patents, the wvalue of .193 was then multiplied by the total number of
trademarks in each urban center to produce an estimated number of
inventions (as if patents were used). Subsequently, it was then
possible to perform a more compatible analysis between the years 1971
and 1981 for the number inventions per 10,000 population in urban
places. The same basic procedure was performed for 1986. The percentage
of inventive activity based on trademark data for urban places in 1981
and 1986 did not need to be modified. Therefore, trademarks in this
paper have been classified as either modified or unmodified in the

procedural analysis. In summary, the modified trademarks used in 1981
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and 1986 clcsely represents the number of inventions which would exist
as if patents were‘used.

It should be noted, that only Canadian patent and trademarks were
examined from the registry. By separating Canadian inventions from
foreign ones, 1locally generated inventive activity, particularly
entrepreneurial activity, caar be distinguished from inventive activity
not necessarily indigenous to Canada. Since it can be argued that the
importance of economic growth in Canada due to entrepreneur.:'l and
small firm activities has increased substantially in the past decade,
registered patents and trademarks indigenous to Canada should detect
this economic growth.

The second difficulty involved in this thesis dealt with
classifying patentees. That is, in some cases an individual inventor or
firm may have transferred their idea to another person or company. In
such cases, the patent records indicated this dual relationship. There
was a problem of deciding t classify the original patentee, or the
individual or firm which received it. It was decided that both sources
and their geographic location would be recorded. The logic behind this
decision is two-fold. First, this study is concerned with
entrepreneurial activity, which is inherent in registered patents and
trademarks. Although a particular patentee may have transferred their
patent, they have not directly created economic growth within his/her
or its geographic area. However, it is safe to assume that this
individual or firm represents entrepreneurial activity, and the
likelihood of this individual or firm to patent in the future is

strong. Secondly, the individuai or firm receiving the patent is
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included in this study, because they directly benefit from the patent.
It should be noted, that this double counting tended to favour the
larger centers, particularly Toronto and Montr:zal, and *o a lesser
degree Vancouver. However, this double counting did not account for a
significant percentage of patent activity.

A third problem in this thesis involved the change in boundaries
of census regions in Canada. For example, the data collected stemmed
from 1881 to 1986, however, the census boundaries changed over these
years. In dealing with this problem, the geographic location of
inventions was collected and classified into the appropriate urban
centers from 1881 to 1941. However, from 1951 to 1986 the data was
classified into larger census divisions. Specifically, those defined by
Census Canada in 198l1. Therefore, 1951 to 1971 boundaries were
reorganized to fit the 1981 and 1986 boundaries. This guaranteed
comparability, especially when population data was collected. This did
not provide a major difficulty, since it was mainly Ontario which
tended to change its census boundaries over the years. The reason for
classifying the data from urban center to census regions was related to
the high level of urban growth associated with cities after 1941. In
essence, cities outgrew their boundaries in the post-war years and
became regional. Therefore, it was felt that regional census divisions
were more effective in capturing this larger urban system.

It was also difficult to capture the overall importance of
Toronto within its census division. Therefore, the outer limit of the
greater Toronto economic region was defined by Oshawa to Richmond Hill:

Kitchener-waterloo; Brantford, and; Niagara Falls, and their respective
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census divisions. It should also be noted, that those census division
closer to Toronto were also included in the greater Toronto economic
region {Appendix C). This thesis also analysed individual census
regions within and outside the Toronto economic area. In comparison,
this thesis has defined Montreal by two census divisions: Ile de Jesus
and Ile de Montreal. Since it can be argued that Montreal has
experienced a smaller degree of decentralized urban-economic activity,
it was felt that the two census divisions, defined above, adequately
captured the Montreal economic region.

Lastly, the other sources incorporated in this thesis were
population and unemployment data. The number of trademarks per 10,000
population in 1981 was separately compared to these simple indicators
of economic performance in an attempt to provide evidenc2 that they are
related and show a positive or negative relationship with inventive
activity. In effect, 1986 unemployment data was compared to the number
of trademarks per 10,000 population in 1981 for major Census
Metropolitan Areas in Canada. Also, the percentage change in population
between 1981 and 1986 was compared to the number of trademarks per

10,000 population for major Census Metropolitan centers in 198l.

3.5 PROCEDURAL ANALYSIS

This thesis incorporated three basic procedures in an attempt to
determine if Canada's inventive space economy is concentrating., The
first procedure examined the percentage of concentrated inventive
activity in Canadian urban centers between 188l and 1986. The term

"concentrated" refers to the fact that only urban places with greater
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than one-percent of Canadian inventive activity were examined. This
requirement meant that the data would be more accurate since those
centers which could be considered suspicious, because they may not be
significant at a twenty-five percent sample size, were dropped. Second,
in particular simple years, ie 1881, 1891, 1901, 1947 and 1951, if
less-than one percent of patents were taken in these cases, less than
two patents) every center would have to be analysed. It would be
unrealistic to analyse every case which had one patent. However, wher
determining the level of inventive activity in Canada‘'s core region
(Quebec City to Windsor), every center was examined between 1911 and
1986. Lastly, the accumulative percentage of concentrated inventive
impulses was compared to the accumulative percentage of less
concentrated inventive impulses (less than one-percent of Canadian
inventive activity) for any one period between 1881 and 1986 in an
attempt to determine if Canada's inventive space economy has become
more rationalized. The three percentage procedures were then displayed
in table form. Maps were also included for the first procedure.

The second major procedure in this thesis examined the number of
inventions per 10,000 population for urban centers which had greater
than  one-percent of the Canadian total. Thi- procedure had taken
population size into account, thereby, provié'ng us with a more
realistic observation of indigenous activity in urban centers between
1881 and 1986. For 1981 and 1986, modified trademarks (converted to
pateits) were created in an attempt to perform a comparative analysis

with the numb:r of inventions per 10,000 population in 1971 (based on
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patents). The findings of the above procedure have also been
diagrammatically displayed in table form.

The third significant procedure in this thesis involved a separate
comparison between the number of trademarks (unmodified) per 10,000
population and the percentage of population growth between 1981 and
1986 and unemployment levels in 1986 for major Census Metropolitan
Areas in Canada. This comparison was achieved using a regression
analysis. The purpose of this comparison was to determine if there is
a relationship between inventive activity and urban growth. A more

detailed description of the above procedures is given below.

1) A twenty-five percent systematic sample of registered patents and
trademarks was based on the first few Canadian patents or trademarks
encountered in the registry on a weekly basis (varied according to
sample year) for the entire sampled year. This information was
collected from 1881 to 1971 for patents, and for 1981 aid 1986 in the
case of trademarks. Specifically, the data was collected from 1881,
1891, 1901 to 1986 (Appendix B), and was used in both the percentage
and the number of inventions per 10,000 population analyses.

2) Also, sleeping patents (those patents with the least economic
significance) were not collected from the weekly publications of
registered patents and trademarks by the Ministry of Consumer and
Corporate Affairs and Canadian Patent and Trademark Office Records.
Sleeping patents were identified according to the description offered
by the registry for each patent or trademark granted. Wien registered

patents or trademarks had similar descriptions in the registry,
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signifying multiple patents or trademarks of a particular product and
variations of it, they were not included in the data-set.

3) The geographic location of patentees was recorded, ie; place of
residence or firms location, thereby, providing a spatial pattern of
inventive irpulses in Canada.

4) Registered patents and trademarks were collected for urban centers
from 1881 to 1941 and for census regions (represented by the 1981
boundaries) from 1951 to 1986. This procedure was performed in both the
percentage and the number of inventions per 10,000 populat on analyses.
5) Those centers with greater than one percent of Canadian inventive
activity were selected in an attempt to define concentrated inventive
centers. This classification was used in both the percentage and number
of inventions per 10,000 population analyses.

6) In the percentage analysis, all inventive centers collected from the
registry were classified as belonging in either the core or periphery
region. This classification was performed from 1911 to 1986.

7) Also, the cumulative percentage of concentrated inventive impulses
(bottom of Table 2) was compared to the cumulative percentage of less
concentrated inventive impulses (less than one-percent of Canadian
inventive activity) in any one period betw-~- 1881 and 1986. This
comparison helped determine the degree of inventive ‘ncentration in
Canada's inventive space economy over time (table 3).

8) The number of inventions per 10,000 population wnalysis was
characterized by modified trademark activity. The modified trademarks
represented the number of patents which would have existed in 1981 and

1586. This modified analysis allowed for temporal comparability with
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the number of inventions per 10,000 population in 1971 (which was
represented by patents). In :ffect, the number of trademarks in a
particular urban place or region was divided by that place or region's
population to produce a ratio of the number of inventions per 10,000
population. This figure was then multiplied by a ratio of .193 (number
of trademarks in 1981 divided by the number of patents in 1981) to
produce a final figure (ratio) which represented the approximate number
of inventions in 1981 as if patents were used. This same basic
procedure was used for 1986 trademark data as well.

9) On the othe: hand, unmodified trademarks were incorporated into the
comparalive analysis with traditional indicators of performance, in
this case, the percentage of population change between 1981 and 1986
and unemployment levels in 1986 for major Census Metropolitan Areas in
Canada. These indicators were separately compared to the number of
inventions per 10,000 population in 1981 for the same Census
Metropolitan Areas in Canada (Appendix C). This comparison was achieved
using a regression analysis in which trademarks per 10,000 population

was the independent variable.
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4.0 THE SPATIAL COMPONENT OF INVENTIVE IMPULSES IN CANADA

4.1 INTRODUCTION TO INVENTIVE IMPULSES IN CANADA

The Canadian space economy can be described as dynamic. That is,
it would be expected that early Canadian economic activity, prior to
1900, was located mainly in the eastern half of this nation. However,
the early 1900's witnessed economic expansion into interior Canada.
During the "dirty thirties" economic activity was mainly concentrated
in Central Canada. It was this region which had the most stable economy
in Canada at this time. In the post-war years, the West rebounded
economically and competed with Central Canada. However, the recession
in the early 1980's dampened economic growth in the West, East and to a
lesser degree, in Central Canada. By 1985, only Central Canada
exhibited healthy economic activity while the remainder of the nation
continued to recover from an earlier recession. The purpose of this
synopsis of the Canadian space economy is that spatial patterns of
inventive activity over time are expected to reflect these same
patterns. Further, it is expected that the shifting degrees of
inventive concentration in Canada over time can be determined through
the use of surrogate variables such as patent and trademark data.

In an attempt to determine varying degrees of inventive and
economic concentration in Canada over time and space, this chapter will
examine three facets of inventive activity in Canada. First, the
spatial component of concentrated urban inventive impulses in Canada
between 1881 and 1986 will be examined. Second, the process of

inventive concentration occurring in the Canadian urban hierarchy
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between 1881 and 1986 will be analysed. Third, inventive activity in
the core and peripheral regions of Canada between 1911 and 1986 will be
examined. These three procedures will involve an examination of

percentages of inventive activity in Canadian urban centers or regions.

4.2 INVENTIVE ACTIVITY IN CANADIAN URBAN CENTERS: 1881-1986

Two of the underlying assumptions in this thesis are that
inventive activity is location speci€ic and 1is associated with
industrial development. Therefore, in an attempt tO substantiate these
two assumptions the percentage of inventive activity in Canadian urban
centers from 1881 to 1986 will be examined. The Maritime region will be
discussed first, followed by Central Canada (Ontario and Quebec) and
then the West. Those urban centers which had greater than one-percent
of Canadian inventive activity in any one period between 1881 and 1986
are displayed in Fiqure 2 and Table 2 . It should be noted, that some
of this information has been displayed in maps. When examining the
proportional circle on these maps, it should be kept in mind that the
greater Toronto economic region is centered on the base map of Canada
and the remaining centers in Southern Ontario are centered on a sub-set

of this region on the map.

39



6361 ‘HID "€°1°S

9861
IN3OH3d-3INO

10SPUIM

N Jronsu S m.w fopeen
e PUOWITIN: Emntf%nv;. Py g\u«lﬂuo €.
weops * Uang PP Sueg
paojpe-d ‘

o
Sjjes uojauay

.

JAsuSIp BB

v RmAowe,
.

:mngmm °

At

. coEovao

-1881 "ALIALLOV 3AILLN3ANI NVIQVNYD 40

<k/

NVHL H3LVIHD HLIM SHIINZD NVE8HN NVIOGYNVD

< F4N9id

40



TABLE 2: PERCENTACE OF INVENTIVE ACTIVITY IN CANADIAN URBAN CENTERS: 1881-1986

REGION

aNn crey __ ___ PFRCENTAGE_OF INVENTIONS:_ 1881-1986

MARLL'Y L ME: 1881 1891 1901 _ 1911 1921 1931 1941 1951 1961 1971 _ 1981 1986
HALTFAX 4.0 1.0

SYDNFY 1.3

ST JOIN 1.3 1.6 .

FREDER {CTON 1.6

NEW GLASGOW 1.3

CENTRAL CANADA
QUEBEC
MONTREAL 16.0  1B.5 8.60 15.4 15.8 23.3 26.3 13.4 23.0 22.9 13.3 22.8
QUEREC CITY 1.6
IBERVILLE 4.9
ST JOHN 1.6
LONGURUILL 1.3
REIQLL

WATERLOO

MATSONNEUVE 1.5
WESTMOUNT 1.3

- -
.
-

ONTARIOQ

TORONTO 8.0 20.5 22.6 21.2 22.4 23.0 23.7 3

G.T.E.H. 5

HAMT 1TON 5.6 7

OI'TAWA 4.

OSHAWA 3.2 1

LONDON 1.6

K-W 1.6 1.3 1.6

SP.CATH.-*N.F.1.6 *1.1
1.6
1.6
4.0

- N
NNV
.

w o w
~
.
~
N
W wn

S1LOAM
BROCKVILLE
PARIS
ARILLEVILLE 2.0

KLNGSTON 2.2 1.0
FENELON EALLS 1.1
BRADFORD 1.1
WINDSOR 1.3 1.6
VICTORIA 1.1
PERTH 1.1
SUDBURY 1.1
DUNDAS

GALT

BRANTFORD

COPPER CLIFF

OAKV I L,LF~

BURLINGTON

SARNTIA

STRATFORUD

GUELPH 1.5

MISSISSAUGA-

BRAMPTON 6.7 4.6
MARKHAM- .

RICHMOND fiLLI, 1.8 2.6

- N
.
& un

- w
.

WESTERN CANADA

WINHTPEG 1.6
VANCOUVER

EDMONTON

CAL.GARY

NEW

WESTMINISTER
CUMBERLAND

BRANDON

VICTORIA 1.5
HERBERT 1.0
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.
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.
" NN
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o

[N ™
.
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.
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roralL_ 57.6 60.1___62.2  62.7 _6A.8  71.2_74.3 79.1 81.3 78.9 72,7 _81.2

* G.T.F.R. = GRFATER TORONTO ECONOMIC REGION™ (OSHAWA TO KITCHENER TO NIAGARA FALLS)



4.2.1 INVENTIVE IMPULSES IN THE MARITIME'S

At one time, the Maritime region was an economically independent
and productive region. However, the introduction of the trans-
continental rail and protectionist policies between 1870 and 1895
inhibited this region's continued economic growth. These two factors
allowed Central Canada to "dump" its goods by rail in an once protected
market. (Easterbrooke, 1956, pp.336-37; McCann, 1982, p.41, and; Myers,
1974, pp.150-67). If these claims are true, then or2 can expect that
the Maritime region will have performed adequately in terms of
inventive activity before 1900, but will have performed Lless
significantly after this date.

A quick glance at the number of patents registered in Canada by
major centers in 1881, showed that only one Maritime center had more
than one-percent of Canadian urban inventive activity (Table 2, Figure
3), that center was Halifax. At this time, the Maritime had just been
connected with the rest of Canada by the completion of the trans-
continental railway, and secondly, the steamship had just been
introduced as the new major ocean transpor:. mode (Putnum, 1979, p.98).
Both these factors were subsequently detrimental to the Maritime
region. The trans-continental railway deprived Halifax of the
opportunity to continue to exploit its previously closed market.
Steamships now tended to by-pass Halifax in favour of ports further
inland. In addition, the days of wooden ship-building (+h.ch was a
major indusﬁry in Halifax) had come to an end. But the above drawbacks

had not yet atfected Halifax significantly by 1881, for four-percent of
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Canadian urban inventive activity was a substantial share at this time.
Only Montreal, Toronto and Hamilton had greater values.

By 1891, Halifax had less than one-percent of Canadian urban
inventive activity (Table 2). The above mentioned problems in the
Maritime region appeared to have become evident. However, it should be
noted that two other important inventive centers had replaced Halifax.
St. John and Sydney each managed to capture 1.32 percent of Canadian
inventive activity. This is closely associated with the fact that the
Maritime region had moved away from traditional industrial activities
to more modern ones, ie: coal, iron and steel. Acheson (1984, p.l0)
documented the growth of §St. John as being so significant that
industrial capital, average wages and manufacturing output at this time
surpassed that of Lamilton. By 1901, Nova Scotia failed to produce a
concentrated inventive impulse (Table 2). However, New-Brunswick
managed to replace Nova Scotia with two of its own inventive impulses,
St John (1,61%) and Fredericton (1.61%). New Brunswick, compared to
Nova-Scotia, managed to change its industrial base more easily. In
addition, St John and Fredericton were more manufacturing oriented than
Halifax (Acheson, 1984, p.l115). It has been suggested that centers with
a healthy manufarturing economy tend to be more conducive to
entrepreneurial activity. At this time, positive local 1leadership in
St. John did not extend into the hinterland. In essence, economic spin-
offs were confined to the local center (Acheson, 1984, p.1l15). In
Fredericton for example, an important 1local leader by the name of
Alexander Gibson founded cotton mills, timber-lands, saw mills and lath

mills (Royal commission on the Relation of Labour and Capital, in
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Acheson, 1984, p.l17). It was local 1leaders 1like this that were
important for inventive activity, and ultimately, economic growth.
Previously, New Brunswick had a greater percentage of output per-
worker in manufacturing. However, by 1911, Nova Scotia made significant
advances in manufacturing output per-worker within its economy (61.4 %
of total value output in 1891 t, 74.9% in 1911) (Marr, 1980, p.431).
This is reflected by two concentrated inventive impulses in Nova-
Scoti -~ New Glasgow, 1.28% and, Halifax, .96% (Table 2, Figure 4). At
this time, New Glasgow's main industrial activity was coal and irom
extraction and iron fabrication. In fact, New Glasgow produced a
substantial share of Canada's primary steel (Acheson, 1984, p.117).
However, despite this finding, overall inventive activity in the
Maritime region, with regards to concentrated inventive impulses, had
fallen from 4% in 1881; 3.22% in 1901; 2.24% in 1911, to: 0% in 1921.
In retrospect, the decline in inventive activity in the Maritime
region can be attributed to geography and a lack of entrepreneurial
leadership (Acheson, 1984, p.125). The high 1level of industrial
activity in the early 1880's was the last generation of staple-oriented
industrialists. They failed to act as a link between Central Canada and
Europe and were faced by the dominance of active local leaders in
Montreal who were trying to take over financial and industrial
resources in the Maritime's (Nader, 1976, p.35). In addition, the
Maritime's failed to produce industrial elites as time progressed.
Also, lacking a strmng regional center for financial leadership did not
help the situation much (Acheson, 1984, pp.125-33). In essence, the

eventual take-over of the Maritime economy by Central Canada and the
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inability of this region to continue to produce local leadership over
time, resulted in inventive decline after 1911.

4.2.2 INVENTIVE IMPULSES IN CENTRAL CANADA

Much of the inventive activity occurring in Canada in 1881 was in
Ontario and Quebec. Thirteen of the fifteen concentrated inventive
impulses in Canada were in these two provinces (Table 2 and Figure 3)
Together, these thirteen centers accounted for 52 percent of Canadian
inventive activity, and Ontario and Quebec had 76 percent of Canada's
population (Marr, 1980, p.175). It is worth noting, that Montreal was
the dominant inventive center, accounting for 16 percent of inventive
activity. Montreal's inventive dominance at this time was complemented
by 1its strong manufacturing base. In fact, in 1880 Montreal's
manufacturing output was about two and half times that of Toronto's
(Nader, 1976, p.129) Further, the completion of the trans-continental
railway in 1885, in which Montreal was the focal point in the system,
allowed Montreal to assert its metropolitan and economic influence over
an extensive area. In fact, Montreal had stronger links to the West
then did Toronto (Nader, 1976, p.291).

In Quebec, a healthy cluster of inventive impulses occurred around
Montreal, ie; Iberville (4%) and St. John (1.6%). Quebec City also
performed well (1.6%). Many of the smaller centers around Montreal and
Quebec City had increased their proportion of employment in
manufacturing. By 1890, two-thirds of Quebec City's work force was in
manufacturing. In addition, much of this activity was labour intensive,

ie; shoe-making and textile (Nader, 1976, pp.85-90). Therefore, a
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strong manufacturing base in centers 1located in Quebec complemented
this region's ability to produce inventive impulses.

In Ontario, Toronto (8%), Hamilton (5.6%), Paris (4%), Oshawa
(3.2%), London (1.6%), Kitchener (1.6%), Siloam (1.6%), St. Catharines
(1.6%) and Brockville (1.6%) accounted for 29.6% of Canadian urban
inventive activity. This 1large cluster of innovative centers in
Southern Ontario in the early 1880's was complemented by initial
advantage- unique to this economic region, such as being a closely
settled and productive farming region, located centrally within Canada
and close to the U.S. manufacturing belt (Bloomfield, 1986, p.7). These
initial advantages encouraged and provided the opportunity for Southern
Ontario centers to become more productive and innovative earlier
compared to other centers in Canada. In addition, once these initial
advantages were recognized by local leaders and entrepreneurs, they
took advantage of this situation to further their economic lead.
Already by 1870, Ontario accounted for 51.8 percent of Canada's
industrial production (Blcoomfield, 1986, p.31l.). It is interesting to
note, that inventive impulses at this time were not very dominant. This
was due to a more decentralized space economy. Siace agriculture was an
important industry, this would explain why some small centers in
agricultural areas ‘ike Paris and Siloam registered a substantial
number of patents. The larger centers in this period were busy
expanding their manufacturing economies. Yet, the level of inventive
activity in a particular center could be 1linked to its level of
urbanization and industrial development (Lee, 1972, p.75). Putnum

(1979, p.48) showed that economic growth in 1881 was located in the
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same areas as inventive impulses found in this study. That is, Toronto,
which had a large population, strong manufacturing base and significant.
political-economic status in the province; Hamilton, which was ideally
located on lake Ontario for metal production, and; towns such a
Kitchener and Paris, which are located in the Grand River basin, were
“liberated"” by the rail-line, and <could therefore, develop
manufacturing industries. The presence of Brockville as a concentrated
inventive impulse in Eastern Ontario would suggest that this region was
capable of sustaining inventive activity at this time.

The above pattern remained basically the same in 1891, with the
exception that Toronto superceded Montreal in terms of inventive
activity (20.62% and 18.54%, respectively) and that there were fewer
inventive impulses (table 2). It can be argued that Toronto's larger
percentage of inventive activity is even more significant when one
considers its population in 1891 was 207,450 compared to 277,525 for
Montreal (Marr, 1980, pp. 126, 203). A decline in the number of
concentrated inventive impulses in 1901 paralleled the growing trend at
this time towards urbanization and industrial concentration. The
inventive growth of towns such as Sudbury (1.05%) and Fenelon Falls
(1.05%) would suggest the emerging importance of mining and forestry in
Ontario. By 1901, the gap between Montreal and Toronto widened in terms
»f inventive activity (8.6% and 22.58%, respectively). It can be
argued, that the inventive difference between Montreal and Toronto at
this time, was complemented by faster population growth in Ontario, a
westward shift in the Canadian population and a growing importance of

American investment in manufacturing actiwvity located in Toronto.

47



The changing inventive space economy in Canada was more apparent by
1911 (Table 2 and Figure 4). Toronto held 21.15 percent of Canadian
urban inventive activity in 1911, which was a slight decline since
1901. Montreal on the other hand, possessed 15.38 percent of Canadian
urban inventive activity. Further, only six inventive impulses were
noticeable in 1911, compared to fifteen in 1901. The movement towards
inventive concentration was even more obvious in Quebec. Only Montreal
and neighbouring Westmount showed concentrated inventive activity in
1901, This trend can be traced to the use of increased tariff
protection in Canada which induced foreign investment and the
heginnings of a branch plant economy (Firestone, 1958, p.58). 1In
essence, this phenomena helped re-organize the spatial industrial and
inventive structure in Canada. As such, tariff policies, new markets
and new supplies of industrial development shaped Central Canada's
economy at this time (Spelt, 1955, p.132).

In Quebec, aside from the Montreal area, it can be contended that
its economy resembled that of the Maritime's. For instance, in 1911
Ontario accounted for 49 percent of concentrated inventive impulses
compared to 22 percent in Quebec. According to Francis (1988, p.153),
Toronto and Montreal were the only two economically independent regions
in Canada in 1911. However, aside from these two centers, Ontario
possessed a greater number of concentrated inventive impulses at this
time.

Quebec's poorer performance could be linked to its uncompetitive
advantage «ith regards to markets, rail-lines, natural resources,

labour force, industrial structure and new migrants. In essence, French
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Canadians were busy "assembling” rather than "thinking" (Francis,
1988, p.157). In many cases, they were not the owners of manufacturing
firms and were too dependent on others for their prosperity. 1In
comparison to Ontario, Quebec had less favourable industrial location
factors. In fact, Ontario was a more logical place for entrepreneurs to
locate. Investors who came from the U.S. tended to move into Ontario.
As Ontario switched to modern industries at this time, the relative
importance of traditional or:s declined. Quebec on the other hand,
encouraged traditional 1industries. This gave fQuebec a comparative
advantage with regards to cheap labour. Unfortunately, increasing
competition from abroad hurt industries in Quebec more-so than in
Ontario (Walker, 1980, p.l108). It can also be assumed, that much of
Quebec's economic potential was, and perhaps still is, hindered by
cultural factors such as language. The outcome of Quebec's
disadvantaged position was complemented by lower levels of
inventiveness in 1921 (Table 2). Toronto had 22.38 percent of inventive
activity compared to 15.8 percent for Montreal. Two other concentrated
inventive impulses were Hamilton (4.62%) and Ottawa (3.16%).

The dichotomous inventive performance of Montreal and Toronto
ceased to exist by 1931. In fact, Montreal had a slightly higher level
of inventive activity (23.29%) compared to Toronto (22.93%) (Table 2
and Figure 5). However, this more equitable performance had more to do
with the decentralizing trend occurring within the greater Toronto
economic region. For example, Montreal and Toronto accounted for 30
percent of manufactured goods by 1930, but only 20 percent by 1955

(Carrie, 963, p.157). In addition, this decline was related to the
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growth of the aluminum, steel and automobile industry, which were
mainly located in satellite towns around Toronto. This is clearly
evident in the case of Bamilton, whlich became the steel capital of
Canada. Montreal on the other hand, had fewer, if no neigabouring
centers which were involved in metal fabrication or auto assembly. In
essence, the above industries were accompanied by concentrated
inventive impulses in Hamilton (10.39%), Galt (8.5%) and Brantford
(1.07%). The importance of metal fabrication at this time was revealed
by Ceh (1987, pp. 100-130) and Osborhe (1980, chapter 4); it was found
that the economies of Galt and Brantford were heavily dependent on
metal fabrication. In summary, Toronto maintained its inventive
importance since 1121, and its neighbouring centers increased their
importance.

Montreal's inventive growth was related to its period in time,
that is, it was in the midst of an industrializing era which started in
1900 and finished in 1950. In these years, geographic factors played in
Quebec's favour (Marc, 1980, p.441). This was attributed to natural
resources, hydro-electricity and expanding markets in the U.S.. 1In
fact, the industrial structure of Montreal, and that of the province of
Quebec, had become more balanced relative to that of Ontario (Wilker,
1980, p.108). However, it should be noted, that despite Montreal's
increase in inventive activity, Quebec failed to produce a scrond
concentrated inventive impulse. By 1951, the greater Toronto economic
region had 38.32 percent of urban inventive activity in Canada compared
to 22.29 percent in Montreal. No doubt, inventive activity in greater

Montreal was substantially lower than in the greater Toronto region.

51



Central Canada's urban inventive capacity increased from 48.39
percent in 1921 to 65.1 percent in 1931. This trend carried through to
1941 when 69 percent of concentrated inventive impulses in Canada were
accounted for by Central Canada (Table 2). Further, the findings in
1931 had magnified themselves by 1941. Montreal increased its inventive
role to 26.31 percent, while Toronto captured only 23.68 percent of
Canadian urban inventive activity. Further, metal and automobile
oriented centers performed well, ie; Hamilton (16.49%) and Oshawa
(1.31% of inventive activity).

Montreal's growth of Canadian urban inventive activity ended in
1951 when it only accounted for 13.37 percent of inventions in this
year (Table 2 and Figure 6). This inventive decline complements the
fact that Montreal's economis growth compared to Toronto, since 1945,
was substantially slower. The cause of this less than favourable
economic growth was attributed to the declining growth rate of Quebec's
population relative to that of Ontario, the growth of Pacific Rim
countries, the opening of the St. Lawrence seaway, a decline in rail
transport and a shift from manufacturing to service oriented industries
(Nader, 1976, p.130). In effect, these factors shifted the focal point
of Canada away from Quebec and more towards Ontario. Toronto on the
other hand, continued to grow inventively, capturing 39.49 percent of
Canadian urban inventive activity. Further, the greater Toronto
economic region accounted for 47.75 percent of urban inventive activity
in Canada. This growing inequality in inventive activity between
Ontario and Quebec can be traced back to 1940, when the Second World

War fostered uneven development in Canada (Francis, 1980, p.300). In
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1951, urban economies which had a strong manufacturing base performed
well inventively, as seen in Hamilton (4.45%), London (1.91%), St.
Catharines-Niagara Falls (2.54%) and Oshawa (1.27%). The importance of
mining in the province of Ontario was evident in the case of Copper
Cliff (Sudbury). This center accounted for 1.27 percent of Canadian
urban inventive activity. Overall, Ontario had a greater number and
level of concentrated inventive impulses compared tc Quebec (55.78% and
14.64%, respectively). Lastly, Ottawa captured 4.45 percent of Canadian
urban inventive activity in 1951. Some of this inventive growth can be
attributed to Ottawa's higher than national urban growth between 1941
and 1951 (Nader, 1976, p.168).

Montreal managed to increase its percentage of Canadian urban
inventive activity to 23 percent by 1961 (Table 2). This increase may
be attributed to the realization by the Provincial Government that
educa.ion and technical training had to be improved. The City of
Montreal was in the progress of developing an industrial park in
Pointe-Claire, which provided jobs for many blue-collar workers
(Putnum, 1979, p.165). Further, the majority of manufacturing activity
in Quebec was located in Montreal and its neighbouring suburbs (Putnum,
1979, p.135). This economic concentration around Montreal corresponded
to a lack of other concentrated inventive impulses in Quebec in 1961.

Despite a decline in inventive activity in Toronto in 1961, other
concentrated inventive impulses w~ithin the Toronto economic region and
in Southern Ontario performed well, specifically, one must mention
Oakville (7.34%), St. Catharines- Niagara Falls (3.51%), Hamilton

(3.19%), Sarnia (1.27%), Stratford (.95%) and Brantford (.95%). These
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inventive impulses emerged from o0il refinering, automobile
manufacturing and metal fabrication urban economies. Also, Torontn
continued to have a healthy percentage of Canadian urban inventive
activity (24.6%) in 1961. Lastly, Ottawa and Copper Cliff continued to
grow in importance by accounting for 8.94% and 2.55% of Canadian urban
inventive activity, respectively.

Montreal maintained its percentage of Canadian urban inventive
activity in 1971 (22.91%) (Table 2 and Figure 7). Montreal's dominance
in the province of Quebec, in terms of manufacturing output, was 68
percent at this time (Putnum, 1979, p. 135). It is not surprising that
inventive activity was also very concentrated. This complemented the
trend between 1962 and 1972 for . anufacturing employment in Quebec; it
increased in concentration towards Montreal (Putnum, 1979, p.136).
Attempts by the provincial government to decentralize economic activity
away from Montreal had not proven themselves, at least not in terms of
inventive impulses elsewhere in the province.

By 1971, Toronto increased its share of Canadian urban inventive
activity to 27.6 percent. On the other hand, inventiveness in the
greater Toronto economic region had declined. It fell from 47.75
percent in 1951 to 36.40 percent in 1971. There also appeared to be a
shift towards new inventive centers, such as Ottawa (5.35%), Hamilton
(1.71%), London (1.49%), Sarnia (1.49%), Guelph (1.49%) and Kingston
(1.07%). It has been suggested that aside from Toronto, the other major
important manufacturing centers in Ontario at this time were Sarnia,
Windsor, London and Kitchener-wWaterloo (Putnum, 1970, p.205). Since it

has been suggested that manufacturing activity is associated with
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inventive activity, it is not surprising that the above mentioned
manufacturing centers had healthy percentages of inventive activity in
1971. The ldecline in inventive activity in metal producing and
fabricating centers like Hamilton, was associated with a specialized
industrial structure. The absence of Windsor, Oshawa and Oakville as
major inventive centers, reconfirm this finding. Lastly, significant
impulses in Central Canada were confined to a corridor along the 401
highway, with Ottawa being the exception.

The recently changing inventive spatial pattern in Central Canada,
noticed first in 1971, had made itself more clear by 1981 (Table 2 and
Figure 8). This change was further accentuated by the "Quebec crisis”.
This "crisis" was started by Quebec's growing desire to maintain its
uniqueness within Canada. This was achieved by enforcing stricter laws
such as the language Bill, 101, which enforced French only signs and
schooling for example. The provincial government was also in favour of
"separation" from Canada. The outcome of the "Quebec crises" was an
exodus of economic activity from the Montreal to the Toronto region.
Semple and Green (1983, pp.398-406) documented the relocation of
corporate headquarters for Canadian cities between 1971 and 1981. The
findings, not surprisingly, indicated that Montreal was the major net
loser of headquarters, whereas, Toronto was the major net recipient of
headquarters by 1981. Further, Clement (1975) documented the dominance
of Toronto over Montreal with regards to the number of important
corporate elites and headquarters. This phenomenon was accompanied by a
decline 1in inventive activity in Montreal since 1971. In effect,

Montreal ' 1ly accounted for 13.29 percent of Canadian urban inventive
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LIGURE 7

PERCENTAGE OF INVENTIVE ACTIVITY IN CANADIAN URBAN CENTERS IN 1971
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activity in 1981 compared to 22.91 percent in 1971. Toronto on the
other hand, increased its inventive activity to 28.41 percent in 1981.
Further, the Toronto economic region accounted for 45.20 percent of
Canadian urban inventive activity.

Another major trend at this time was the yrowth in the number and
level of concentrated inventive impulses within the Toronto economic
region, ie; Mississauga-Brampton (6.74%), Hamilton (1.97%), Markham-
Richmond Hill (1.82%), Kitchener-waterloo (1.57%), Oakville-Burlington
(1.47%), St. Catharines—-Niagara Falls (1.01%) and Oshawa-Whitby (.96%).
It can be suggested, that the growth of inventive activity around
Toronto was closely associated with manufacturing and hi-technology
activity immediately east, north, and south-west of it, thereby,
creating a large, distinct and highly integrated urban-economic region.
Further, the geographic boundary of Canada's core region appeared to be
much more concentrated with respect to inventive activity by 1981. In
essence, the boundary was defined by a Oshawa to London axis with A
trunk line to Hamilton and two island impulses in the case of Montreal
and Ottawa.

The dynamic spat‘al adjustments of inventive activity between 1971
and 1981 were matched by the adjustments made between 1981 and 1986.
Oshawa, London and Hamilton provided less than one-percent of Canadian
inventive activity in 1986 (Table 2 and Figure 9). This reduced the
core region (defined by important inventive impulses) to a Toronto to
Kitchener~Waterloo axis with a trunk line towards Hamilton and a
stronger isiand impulse in the case of Montreal and a weaker one in the

case of Ottawa. This geographic adjustment in inventive activity was
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accompanied by a decline in inventive activity in the Toronto economic
region (from 45.2% in 1981 to 41.2% in 1986). However, Toronto managed
to maintain its inventive percentage at 28.85 percent in 1986. Further,
only Kitchener-Waterloo and Markham-Richmond Hill experienced a slight
increase in inventive activity. In summary, the Southern Ontario and
Central Canadian inventive spatial economy had become more
geographically rationalized by 1986.

Another significant change in inventive activity in Central Canada
was the resurgence of Montreal as an important inventive center (from
13.2% in 1981, to 22.8% in 1986). The political ramifications which
started in the late 1970's had subsided by 1983, providing Montreal
with the opportunity to manage an economic agenda, rather than a
political one. However, Montreal did not challenge Toronto and its
economic region in terms of inventive activity. McNaughton and Green
(1988, p.19) found that Montreal played a secondary role to Toronto in
terms of the percentage of captured venture capital in Canada. Furthe:,
the Toronto economic region had 41.28 percent of Canadian urban
inventive activity compared to 22.8 percent in Montreal.

It should be noted, that Ottawa consistently appeared strong in
terms of its percentage of Canadian urban inventive activity throughout
this study. However, Ottawa did experience a general decline in
inventive activity since 1951-61. Ottawa's inventive percentage of
Canadian urban inventive activity fell from 8.94 percent in 1961 to
2.21 percent in 1986, Four possibilities for this decline, and

deserving of further study, are:
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1) Government spending in the high-technology park is declining.

2) Government funding is less efficiently utilized, ie; an exercise in
wealth consumption and not creation.

3) Entrepreneurial activity is declining.

4) Ottawa is less attractive for high technology activity compared to
other centers, in particular, Toronto.

4.2.3 INVENTIVE IMPULSES IN WESTERN CANADA

First, it should be noted that Western Canada in this study refers
to the provinces of Manitoba, Saskatchewan, Alberta and British
Columbia. Second, it should be kept in mind that Saskatchewan and
Alberta were omitted from discussion for the yvears 1881 and 1891,
because they were not provinces at the time.

Prior to 1891, the West was a rather undeveloped region in Canada,
because there was only one concentrated inventive center in the West in
1881 (Winniéeg— 1.6%) and no concentrated inventive centers in 1891
(Table 2 and Figure 3). Winnipeg was the only Western center prior to
1300 to consolidate its position as a governmental, financial and
commercial center (Nader, 1976, p.271). Also, this period was one of
commercial agriculture, in which the prairie pioneer was an
agricultural industrialist engaged in commercial trading (Artibise,
1984, p.140). This was the first sign of real local inventiveness in
the West. However, much of this inventive activity was very dispersed
across the Prairie space economy and only Winnipeg was large enough to
provide a concentrated inventive impulse. Prior to 1891, the rate of
urbanization ana population growth in the West was significantly lower
compared to Central Canada. In terms of labou. output, even the

Maritime's out-performed the West (Pomfret, 1981, p.190). However, the
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rapid settlement of the American West placed pressure on Canada to
develop its Western frontier.

The sluggish growth in the West changed after 1896. A large influx
of homesteaders in the prairie provinces provided a much needed
economic stimulus to this region. Further, innovations and diffusion
of technology, particularly in agriculture, was limited before 1900.
However, after this date, innovations diffused much more rapidly
(Norrie, 1987, p.l169). Thic need for new innovations in the West was
evident in the number of concentrated inventive impulses by 1901
(Table 2). Vancouver was the major inventive center and accounted for
4.3 percent of Canadian urban inventive activity, followed by Winnipeg,
1.61 percent; New Westminister, 1.61 percent; Cumberland (B.C.), 1.05
percent, and; Brandon, 1.05 percent. Together, these inventive centers
accounted for 9.6 percent of Canadian urban invent ive activity, and of
this percentage, British Columbia accounted for 7.2 percent. At this
time, Vancouver was dramatically i.creasing its importance in the West
as an urban center. Much of Vancouver's economic role was one of
commercial distribution due to its location on the trans—continental
railway system and its port facilities (Nader, 1976, p.380).

Economic growth in Western Canada provided Winnipeg with the
opportunity to become a gateway city. This was not iceable in 1911 when
Winnipeg accounted for 4.87 percent of Canadian urban inventive
activity, followed by Vancouver, 4.48 percent; Edmonton, 1.6 percent,
and ; Herbert (Saskatchewan), .96 percent (Table 2 and Figure 4).
Winnipeg's population grew from 42,340 people in 190l to 136,035 people

in 1911 (Artibise, 1977, p.201). On the whole, the years between 1900
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and 1914 were one of economic growth and expansion in the West
(Artibise, 1984, p.150). The role of the larger centers in the West
(Vancouver, Calgary, Edmonton and Winnipeg) was that of shipping and
distribution, professional and commercial services. These centers were
also increacsing their manufacturing base and employed skilled and
unskilled labour (Artibise, 1984, p.l158). Similarly, other Western
cities and towns experienced significant population growth. However,
Winnipeg remained the largest urban populated center. An increase in
inventive activity, particularly in Winnipeg, was also tied to an
increase in manufacturing activity. Winnipeg's manufacturing valued
output increased 279 percent from 1901 to 1911 (Artibise, 1977, p.199).
Lastly, the role of agriculture as a source for inventive activity was
evident in the case of Herbert, Saskatchewan.

By 1921, Vancouver and nearby New Westminister were major
inventive centers and accounted for 7.29 percent of Canadian urban
inventive activity, followed by Winnipeg, 3.64 percent; Calgary, 2.67
percent, and: Edmonton, 1.21 percent (Table 2). It was during the
1920's that Vancouver emerged as the primary metropolitan center in the
West (Nader, 1976, p.38l). Winnipeg's status as a gateway city was
threatened by these other developing urban centers. Comparatively,
Winnipeg lost its inventive edge in the West, yet increased its
manufacturing output by 129 percent since 1911 (Artibise, 1977, p.199).
However, Winnipeg's percentage of labour force in manufactur ing dropped
from 24.2 percent in 1881 to 16.9 percent in 1921 (Artibise, 1977,

p.206).

63



(RS

Wheat production reached its peak between 1925 and 1929. An
economic depression and drought in the early 1930's hampered further
economic growth in the West. In 1931, only three inventive centers
remained in the West (Winnipeg-2.15%, Vancouver-2.15% and Edmonton-
1.01%), and each had experienced :nventive decline since 1921 (Table 2
and Figure 5); in part due to their ties to primary activities in the
West. Also, slow urban growth during the 1920's (.5%) was less than
sufficient for increased inventive activity to take place (Artibise,
1984, p.159). In essence, these three urban centers were most suited to
support the West through the economic depression. By 1931, Vancouver
overtook Winnipeg in terms of populaticn size and Edmonton was a
distant third (Roy, 1980, p.19).

Inventive activity in the West declined through the 1930's and
continued in the early 1940's. Only Vancouver and Winnipeg had
significant inventive activity (3.28% and 1.97%, respectively) in 1941.
(Table 2). As Artibise (1984, p.162) described it, Western centers by
the mid 1930's were concentrating not on growth, but survival. The
Second World War however, provided a boost to British Columbia's
economy which complemented a slight increase in Vancouver's
inventiveness in 1941. On the other hand, Winnipeg continued to exhibit
inventive decline and Edmonton disappeared from the an _sis.

The post-war period in Canada was one of general economic growth.
However, from 1951 to 1961 the West experienced positive and negative
inventive growth. Although the three major Western cities increased
their percentage of Canadian urban inventive activity (Vancouver,

3.18%; Winnipeg, 3.18% , and; Edmonton, 2.54%) in 1951, it decreased in
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1961 (Vancouver, 2.55%; Edmonton, 1.27%, and:; Winnipeg, .95%) (Table 2
and Figure 6). In Winnipeg, the percentage of labour in manufacturing
fell from 25.2 percent in 1951 to 20.2 percent in 1961 (Artibise, 1977,
p-206). In essence, Winnipeg was transforming into a business and
services oriented economy. Saskatchewan failed to be productive in
terms of inventive activity due to its low level of urbanization (only
43 percent in 1961) (Lower, 1983, p.317). The Western wheat economy was
no longer an area for inventive activity since much of the new
technology concerning farming equipment was located in Central Canada.
A decline 1in inventive activity in Vancouver represented the
fluctuating demand for Western resources, and subsequently, the
instability of the Western economy and its inventive capability.

It was not until the mid 1960's that the demand for Western
resources (mineral and energy) increased. This demand was accompanied
by inventive growth in major Western centers like Vancouver, 4.28%;
Calgary, 2.56%; Edmonton, 1.71%, and; Winnipeg 1.49%, by 1971 (Table 2
and Figure 7). Two noticeable features of the Western inventive space
economy was the growth of Calgary and Vancouver. Growth in the oil and
gas industry in Alberta was accompanied by a movement of corporate
headquarters to Calgary (Semple and Green, 1981, pp.401-403). In
addition, the rapid increase in Calgary's population size between 1951
and 1971 (129,060 to 403,319) helped this center increase its
percentage of Canadian urban inventive activity (Lower, 19{°, p.518).
Inventive growth in Vancouver was likely attributed to an increased
demand for natural resources in British Columbia- minerals and timber.

On the other hand, Winnipeg's inventive decline was complemented by a
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general decline in its economy relative to other Western centers. This
slow .growth was attributed to Winnipeg's declining share of the prairie
market, specialized manufacturing industries which had grown at a rate
below the national average and its declining proportion of Western
labour; which fell from 25.4 percent in 1951 to 18.2 percent in 1971
(Nader, 1976, p.273).

Economic and inventive growth in the West through the 1370's was
more evident by 198l1. The major inventive impulses were Vancouver,
4.36%; Calgary, 2.94%; Winnipeg, 2.23%, and; Edmonton, 1.87% (Table 2
and Figure 8). All four centers had increased their inventive capacity
since 1971. Together, these four centers accounted for 11.45 percent of
Canadian urban inventive activity. Vancouver's higher level ot
inventive activity (in terms of percentage) is related to its larger
population. Economic prosperity during this era permitted the West to
have the lowest level of unemployment in Canada (Lower, 1983, p.241).
British Columbia was the fastest growing province in the West, and
Calgary was the fastest growing city (population and economy) (Lower,
1983, p.2%8).

Economic prosperity in the West was stiffened in the early 1980°'s.
A world-wide economic recession, a decline in world oil prices and a
decline in demand £for natural resources in the West was the major
culprit in slowing Western economic growth. The major loser in terms of
inventive activity was Calgary. All three other major centers continued
to increase their percentage of Canadian urban inventive activity.
Vancouver experienced the highest growth of inventive activity in the

West by accounting for 8.32 percent of Canadian urban inventive
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activity in 1986 (compared to 4.36 percent in 1981) (Table 2 and Figure
9). Edmonton and Winnipeg slightly increased their share of Canadian
urban inventive activity to 2.55 percent and 2.6 percent, respectively.
Together, these four inventive centers continued to grow and accounted
for 15.68 percent of Canadian urban inventive activity.

This finding was surprising, considering the West had not
completely recovered from the economic recession of the early 1930°'s.
It can be hypothesized, that since the labour force had been freed from
the natural resource and energy sectors, it had managed to redirect its
energy towards new enterprising activities. If this is the case,
economic progress in the West, based o~ locally generated inventive
activity, will become more stable. If this is true, a renewed demand
for Western resources could negate this beneficial effect of

enterprising activity.

4.3 AGGREGATE INVENTIVE CONCENTRATION IN CANADA: 1881-1986

4.4 INTRODUCTION TO INVENTIVE CONCENTRATION IN CANADA

The early 1900's witnessed a trend towards increased urban
concentration in the Canadian space economy and urban hierarchy. Small
urban places were overlooked by manufactures in favour of larger ones.
High levels of mergers and acquisitions around 1911 and 1930
complemented this process of urban-economic concentration. It can be
said, that inventive activity in Canada complemented this process of
urban-economic concentration, and that certain region(s) are more
favourable to this process. Therefore, inventive concentration in this

thesis will be examined in two ways. The first understanding of
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inventive concentration will involve an examination of inventive-
concentration in the Canadian urban hierarchy and inventive space
economy. That is, has inventive activity become concentrated to a few
centers? The second perspective will involve an understanding of
inventive activity within the core (an area from Quebec City to
Windsor) and peripheral regions of Canada. In essence, has Canada's

inventive space economy become more concentrated?

4.4.1 INVENTIVE CONCENTRATION IN CANADIAN URBAN CENTERS AND REGIONS

It would be expected, that as wurban-economic concentration
increased during the 1900's, inventive activity would have complemented
tuis trend. The degree of inventive concentration in urban centers in
Canada is evident in Table 3. In 1881, concentrated inventive impulses
accounted for 57.6 percent o0f Canadian inventive activity. This
percentage indicates that the Canadian inventive space economy was
somewhat dispersed in 1881. In essence, all inventive impulses with
less than one-percent of Canadian inventive activity accounted for 42
percent of the total. However, urbanization and 1industrial
concentration favoured a centralizing trend in inventive activity.
Gilmour (1972, p.119) documented this trend for as early as 1880 to
1900. This early trend had ramifications well into the future,
ultimately, nourishing core-periphery differences. Therefore, as urban
and industrial concentration occurred, the importance of inventive
impulses with less than one-percent of the Canadian inventive activity,

subsequently decreased.
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TABLE 3: PERCENTAGE OF URBAN INVENTIVE IMPULSES*:1881-1986

YEAR PERCENTAGE YEAR PERCENTAGE
1881 57.0 1941 74.3
1891 60.1 1951 79.1
1901 62.2 1961 81.3
1911 62.7 1971 78.9
1921 64.8 1981 72.7
1931 71.2 1986 8l.2

* Centers with inventive impulses greater than one-percent of the
Canadian total

Inventive urban concentration became most significant between 1921
and 1931. This period was one of Canada‘'s most intense era's of
mergers, incorporations and acquisitions (Marr, 1980, p.415). & second
important trend to occur concerning inventive urban concentration
occurred Dbetween 1971 and 1981. In these years, concentrated urban
inventive impulses decreased in importance (78.9 percent in 1971 and
72.7 percent in 1981). This complemented a trend towards decentralized
inventive activity, not only at the metropolitan level, but at the sub-
national and national level as well. This was reconfirmed in Figure 8,
in which the growth of inventive impulses around Toronto and outside of
Central Canada, increased. It can further be suggested that this
decentralizing trend manifested itself into less important inventive
impulses (less than one-percent), thereby, increasing their

accumulative importance from 21 percent in 1971 to 27 percent in 1981.
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The final significant finding in this analysis was the resurgence
of inventive urban concentration by 1986. Concentrated urban inventive
centers increased their proportion of Canadian urban inventive activity
from 72.7 percent in 1981 to 81.2 percent in 1986. In essence, the
inventive spatial economy of Canada became more rationalized, favouring
the larger urban centers. However, concentrated urban inventive
impulses within the Toronto economic region decreased somewhat in
number and importance. Their cumulative importance decreased from 27.3
percent of Canadian urban inventive activity in 1981 to 19.8 percent in
1986. On the other hand, Toronto maintained its inventive importance
and Montreal increased its pe. :ntage.

The above defined process o»f inventive concentration in ~anada
over time has manifested itself in the urban hierarchy. For example, in
1881 there were fifteen concentrated inventive centers which accounted
for 57.6 percent of Canadian urban inventive activity. By 1986, there
were twelve concentrated inventive centers which accounted for 81.2
percent of Canadian urban inventive activity. Clearly, there has been a
trend of increased inventive activity towards fewer and higher ordered
urban places in Canada.

In an attempt to further analyse the 1level of inventive
concentration in Canada, a grouping of inventions into two distinct
geographic regions was performed, that is, Central Canada, also known
as Canada's core (Quebec City to Windsor) region, and the remaining

periphery region. The findings from 1911 to 1986 are given in Table 4.
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TABLE 4: INVENTIONS IN THE QUEBEC CITY-WINDSOR AXIS

YEAR 8 OF TOTAL YEAR % OF TOTAL YEAR % OF TOTAL
1911 66.6 1941 86.4 1971 82.6
1921 70.3 1951 77.7 1981 71.2
1931 82.8 1961 82.5 1986 77.1

In 1911, Central Canada, as defined by a Quebec City to Windsor
axis, accounted for 66.6 percent of all inventive activity in Canada.
Although this was moderately important, especiully in that time period,
it was not as significant as the degree of inventive concentration
within this region between 1921 and 1941. Central Canada accounted for
86.4 percent of Canadian inventive activity in 1941. This strong
performance of inventive activity in Central Canada in 1941 was likely
a response to three factors. First, Central Canada's econcmy had
esperienced high levels of merger and acquisition activity throughout
the 1930's, thereby, accompanying and promoting inventive
concentration. Secondly, Central Canada progressed through the "dirty
thirties" comparatively better than the periphery. Lastly, in
comparison to other regions, the war-effort increased manufacturing
production significantly in Central Canada.

The post-war period wes one of economic expansion, especially in
the early 1950's. This coincided with the periphery's ability to
increase its inventive capability. This growth was accompanied by
economic expansion in the periphery based on natural resources.
Subsequently, Central Canada experienced a decrease in Canadian

inventive activity from 86.4 percent in 1941 to 77.7 percent in 1951.
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This finding was complemented by an increase in inventive activity in
dominant inventive centers in the West in 1951 (Table 2). Yet by 1961,
Central Canada again captured nearly 82.5% of Canadian urban inventive
activity. This complemented Central Canada's strong manufacturing base,
3e; the growth of the automobile industry and the implementation of the
Auto Pact in 1965.

Steady economic growth in the periphery from 1965 to 1982 can be
traced to an increase in demand for mineral and energy resource in this
region and period. Subsequently, increasing population levels in the
periphery allowed this region to capture a greater percentage of
Canadian inventive activity by 1981l. However, this trend had altered by
1986. The economic recession in Canada in the early 1980's and a drop
in world oil prices reduced the periphery's traditional level of
economic growth. It was not surprising therefcre, to find that Central
Canada accounted for 77.1 percent of Canadian inventive activicy in
1986, an increase from 71.2 percent in 1981,

The growing difference between the core and periphery in Canada
was more noticeable in the 1980's. While Central Canada experienced an
economic boom, the periphery was staggering out of a recession.
Considering the continued sluggishness of the peripheral economy into
the late 1980's and the persistent growth of Central Canada's eccnomy,
the percentage difference between these two regions, with respect to
Canadian inventive activity, can be exp ced to increase further after
1986.

It should be noted, that population growth is not always a good

indicator of inventive activity. As Gilmour (1972, p.1l19) found,
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traditional industrial locations tend to reinforce themselves, thereby,
making 1locational attributes as important as population size.
Therefore, initial advantages in the core region may not have been
completely lost to a growing Western population. This can be better
explained by examining the U.S. space economy. Continued population
growth beyond the north-eastern indu~ttrial core region since the early
1900's has not debilitated this region of economic growth and
importance. Today, a substantial proportion of inventive, innovative
and Rs&D activity takes place in this region. This was confirmed by
Leinbach and Amrhein (1987), in which the proportion of captured
venture capital in the U.S. was concentrated in unique areas. For
example, between 1980-82, New York and Massachusetts accounted for 81
percent of venture capital in the east, and California and New York
accounted for 42 percent of the national total.

Relating this phenomena to Canada, it can be expected that Central
Canada will continue to capture a large proportion of Canadian
inventive activity. This can be attributed to its advanced urban and
industrial structure. Therefore, two urban centers with the same
population levels, one in the periphery and one in the core, will not
always have similar levels of inventive activity. Initial advantages in
Central Canada, with regards to an advanced urban system, will allow
the Central Canadian city to perform better with respect to inventive
activity. This is evident in the case of Kitchener-Waterloo. It had a
much smaller population in 1986 compared to that of major Western
cities, yet performed almost as well as Calgary in terms of its

percentage of <Canadian urban inventive activity. Further, when
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population size is taken into effect, the enterprising nature of

Kitchener-Waterloo's economy becomes even more apparent.

4.5 REGIOMAL AND URBAN INVENTIVE PATTERNS IN CANADA: SUMMARY

Early Canadian inventive activity, as measured by the number of
Canadian patents and trademarks registered, was mainly located in
Central Canada and to a lesser degree, in the peripheries, btoth east
and west. Further, early inventive activity was predominantly more
dispersed across the Canadian inventive space economy. Many small towns
and cities were major contributors of inventive activity. This is not
surprising, considering economic activities at this time were less
dependent on the benefits derived from urban economies of scale.
However, the early 1900's witnessed a trend towards manufacturing and
urban concentration, which was complimented by inventive concentration.
This phenomenon tended to favour Central Canada, and by 1941 the ccre
region had a substantial proportion of Canadian inventive activity.

Overall, Toronto consistently increased its percentage of Caradian
urban inventive activity throughout this study. Montreal on the other
hand, played a secondary role to Toronto (with the exception in 1881
and 1931) and exhibited variable proportions of total Canadian urban
inventive activity. This secondary role in relation to Toronto was even
more evident when the Toronto economic region was considered. Lastly.
the core region, in terms of concentrated inventive impulses, had
become more rationalized by 1986. A Kitchener to Toronto axis with a
trunk line towards Hamilton and an island impulse in the case of

Montreal and Ottawa defined this region.
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On the other hand, Inventive activity in the Maritime region had
diminished and in the West was characterized by erratic impulses. In
post—war Canada, the Maritime's failed to produce an important
inventive impulses. On the other hand, the West reached its inventive
peak in the early 1900's and in 1986. Although the traditional
invent ive centers in the West increased their proportion of inventive
activity (Vancouver, Winnipeg, Calgary and Edmonton), the periphery
exhibited inventive decline. The importance of urban size is reduced
somewhat for those urban centers which are located within the Central
Canadian urban system since they possess favourable industrial
attributes which conducive to inventive activity. In other words,
invent ive activity is more likely to germinate in an advanced urban
system, and thereby, create unequal levels of inventiveness 1in a

spacial economy.
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5.0 RELATIVE INVENTIVE IMPULSES IN CANADIAN REGIONS AND CENTERS

5.1 INTRODUCTION TO RELATIVE INVENTIVE IMPULSES IN CANADA: 1881-1986

The purpose of this chapter is to examine urban inventive
activity in Canada when standardized per 10,000 people. Chapter four
helped define the spatial context of inventive activity in Canada by
urban center. It did not however, measure creativity per person. In
other words, centers which were larger tended to also register larger
inventive activity. Creativity per person will provide another
perspective on concentrated inventive impulses in Canada. Secondly,
this chapter will examine the relationship between inventive activity
and population growth and unemployment levels in Canadian metropolitan

areas.

$.1.1 RELATIVE INVENTIVE PATTERNS IN THE MARITIME REGION

Although the Maritime's failed to produce an inventive impulse
.after 1911 with a percentage higher than one, the number of inventions
;per 10,000 people was calculated for Halifax from 1951 tc¢ 1986. The
values were: 0.0 in 1951; .17 in 1961; .15 in 1971; .38 in 1981, and:;
.23 in 1986 (Appendix B). When each of these samples was compared to
those of other urban centers in similar years, it became apparent that
Halifax ranked last in each year. This, coupled with a similar low rank
in 1911, showed that Halifax had poor inventive capabilities after
1891, (Table 5). Only in 1881 did Halifax have a moderately healthy
inventive climate (Table 5). It would appear that Halifax, as the

Maritime's cverall strongest impulse, had performed poorly compared to
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TABLE §: RELATIVE INVENTIVENESS IN CANADIAN URBAN CENTERS: 1881-1986

REGION

AND_CITY _ _NUMBER OF INVENTIONS PER 10,000 POPULATION
MARLTIME 1881 1891 190L 1911 1921 1931 1941 1951 1961 1971

1981

1986

HALTFAX 6.3 2.6
SYDNEY 33.0

s Jou 3.3 2.
FREDERICTON 16.9

MEW GLASGOW 26.1

CENTRAL_CANADA
QUEBEC
MONTRFEAL 5.7 6.1 3.2 4.0 4.2 3.2 1.8 0.6 1.8 2.0
IBERVILLE 13.8
QUERFEC CITY 1.3 0.3
ST JOHN 6.5

LONGUKULLT, 29.0

RELOIL 48.2
WATERI.O0 44.5
MATSONNEUVE

WEHSITMOUN'T 10.9

ONTARIC
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other inventive urban centers in Canada. This would complement the
findings in the percentage analysis. It should be noted, that Halifax's
ability to increase its number of inventions per 10,000 people from
zero in 1951 to .38 in 1981, might be a sign of inventive recovery.
Despite Halifax's inventive increase in the post-war years, be it
small, other inventive impulses in the Maritime's have performed less
significantly, if not at all. It would appear that entrepreneurial and
econom‘c leadership in the Maritime's was less than significant after

1911.

5.1.2 RELATIVE INVENTIVE PATTERNS IN CENTRAL CANADA

In 1881, it was not the large urban centers in Central Canada
which had a high number of invention per 10,000 people, but the smaller
to medium sized centers like Oshawa, Kitchener, 1Iberville and St.
Catharines (Table 5). This trend continued until 1911. Toronto made
moderate gains compared to other urban centers at this time, and
Montreal performed less favourably. As mentioned in the percentage
analysis, Quebec's economy had several weaknesses which developed at
this time. This was due to a labour force based on traditional
industries which was busy "producing" rather than "thinking". (Francis,
1988, p.157). In effect, an abundant labour force and low wages
produced labour intensive industries which were 1less conducive to
economic growth, especially since they would be declining in importance
more quickly. It can also be suggested that cultural factors alienated
foreign investment to a degree. Lastly, it should be mentioned that
merger and acquisition activity in the early 1900's was partially

responsible for Toronto's inventive growth. As high 1levels of
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urbanization and industrial concentration occurred, so did inventive
activity.

From 1881 to 1931, those urban centers which had a healthy
manufacturing base, and produced important goods, performed well, ie;
Oshawa and Kitchener in 1881; Fenelon Falls and Kingston in 1901;:
Kitchener in 1911, and; Galt and Hamilton in 1931 (Table 6). The fact
that Belleville and Kingston in 1891 and 1901 possessed an inventive
population, indicates that Eastern Ontario at this time was suitable
for economic growth.

By 1951, Toronto had the most significant level of relative
inventive activity in the country (Table 5). Hamilton also performed
well in 1951, as it did in 1931. This was closely associated with the
growth of the iron and steel industry in this city. Also, Brantford and
St. Catharines had healthy inventive activity in 1951. It should be
noted, that Montreal and Quebec City performed poorly compared to
Ontario centers in 1951. Prior to 1950, Montreal's inventive growth was
complemented by an industrializing era which started in 1900 and ended
in 1250. After these years, geographic factors were not as favourable
for Quebec (Marr, 1980, p.44l1).

The inventive growth of Copper Cliff (a center within Sudbury's
regional boundary)} from 1951 to 1961 indicated the importance of mining
in Ontario (Table 5). Further, Ottawa performed well in 1961, as it did
in 1951. On the other hand, Toronto did experience some inventive
decline by 1961. The decentralizing trend occurring ac this time could
explain this decline. This 1is evident in the case of OQakviile anrd

Burlington. These two centers, which are 1located just outside of
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Toronto, had the most inventive economies in Canada in 1961. While
Montreal failed to decentralize its economic activity at this time, it
performed similarly to Toronto. Lastly, the decline of Hamilton's
inventive economy, along with that of St. Catharines, would indicate
the declining importance of economies based on iron and steel and/or
metal fabrication, as was the case of Brantford. This complimented
similar findings found in the percentage analysis.

In 1971, the most important and healthy inventive economies were
located in Ontario (Table 5). Althovgh Oakville and Burlington had
experienced relative inventive decline since 1961, they continued to
possess the most inventive economies in Canada. Further, the inventive
growth ~»f Guelph, Sarnia and Ottawa signified the importance of
inventive impulses at a distance from Toronto. In addition, the Toronto
economic region had increased its proportion of inventions per 10,000
people from 1.46 in 1951 to 1.93 in 1971.

By 1981, the Toronto economic region declined in inventive
importance. Further, the significant inventive decline of Oakville-
Burlington since 1961 had crowded out the real gains made by Markham-
Richmond Hill and Mississauga (Table 5). Of further interest, was the
significant decline of Montreal's inventive economy since 1971.
However, Montreal increased its position relative to that other urban
centers in Central Canada. This was due primarily to the fact that
dontreal had n ver really decentralized its economic activity, and
therefore, had spread less of its wealth. Overall, the Toronto economic

region had a higher level of inventive activity compared to Montreal.
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Toronto increased its relative inventive position in 1986 along
with Montreal (Table 5). In fact, these two urban centers had the most
important and healthy inventive economies in Canada. Although Toronto
had a higher inventive index than Montreal, the number of inventions
per 10,000 pecnle for the Toronto economic region was lower. Montreal
possessed a population which had become more receptive to
entrepreneurial activity since 1951. In essence, Montreal had become a
viable economic region, despite its secondary role as suggested in the
percentage analysis. However, Montreal continued to lack an extensive
economic region compared to Toronto, and therefore, Quebec can be
explained as possessing too much inventive activity within a small
geographic area. In fact, one can argue that Ontario will always hold
this advantage over Quebec, because Southern Ontaric urban centers
developed a strong economic base as far back as 1900. These centers
have initial advantages due to their historical development, in
particular, a more advanced urban system compared to that around
Montreal. It is likely that economic reinforcing mechanisms will allow
Southern Ontario, 1in particular, the Toronto economic region, to
maintain its economic lead in Central Canada and the nation. Lastly, it
should be noted that Ottawa experienced relative inventive decline
since 1981. This complimented the findings and suggestions in tlLe

percentage analysis.
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5.1.3 RELATIVE INVENTIVE PATTERNS IN WESTERN CANADA

An examination of inventive activity per 10,000 population for
centers in Western Canada revealed that in 1881 Winnipeg was the only
strong inventive impulse in the West. This center had ten inventions
per 10,000 population. This enabled Winnipeg to compete effectively
with other centers at this time (Table 5). It was not until 1911 that
Winnipeg reappeared in the study, but with a comparatively lower level
of inventive activity. In 1901, Vancouver and New Westminister were the
only inventive centers in the West. Further, they had somewhat
respectable level of inventive activity compared to other centers in
this study. Like Winnipeg, Vancouver's population was slightly less
inventive in 1911. Although the percentage analysis indicated a growth
in inventive activity, it is obviously related to population growth and
rot inventive attributes within the population. However, it is
surprising to see that in 1911 Edmonton performed better than Winnipeg
and Vancouver. Unfortunately, . imonton, like Winnipec had one of the
lowest levels of inventive activity in 1921, whereas, Vancouver and New
Westminister performed well. At this point, it becomes apparent th-t
inventive impulses in the West varied in importance over time. This was
likely due to the economic and industrial structure of major centers in
this region. That is, each had a :zmall manufacturing base and economy
that was strongly linked to primary activities. Therefore, fluctuating
demands for different rescurces was accompanied by variations in
intensity of inventive impulses in the West. This erratic shift in

inventive activity among Western centers is most evident by 1931.
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Vancouver performed well in 1921 (8.87) and poorly in 1931 (1.09)
(Table 5).

The post-war years can best be explained by lower 1levels of
relative inventiveness in the West (compared to other centers in the
study) (Table S5). With variations over the years, Vancouver, Edmonton,
Calgary and Winnipeg exhibited comparatively poorer levels of inventive
activity. Vancouver performed poorly from 1951 to 1971, and moderately
better between 1971 and 1981. This trend would suggest that Vancouver
had developed a less resource dependent economy, and by 1986 was the
West's strongest inventive center. Fror 1961 to 1986, Winnipeg revealed
similar, but slightly less significant inventive growth, compared to
Vancouver. Like Vancouver, this center is developing a stable economic
base, ard is becoming an im-rtant manufacturing and financial center
in the West. Edmonton on the other hand, continually declined in
inventive importance between 1951 and 1986. Similarly, Calgary
exhibited the same pattern between 1971 and 1986. These two centers
developed their econc.aies during the oil and gas bonanza in the sixties
and seventies Consequently, the decline of this industry in the early
eighties had unfavourably affected these two centers. Although the
percentage analysis indicated a growing inventive impulse in the case
of Edmonton, it is was not as significant as appeared, since this
growth was due mainly to population increases. Therefore, the
postulation that the labour force was more entrepreneurial in Edmonton
and Calgary in 1986, is less true accor..ing to this analysis. However,

the growth of Vancouver's and Winnipeg's inventiveness in the

83



percentage analysis is attributed not only to population growth, but

unique inventive qualities in each of the mentioned populations.

S.1.4 RELATIVE INVENTIVE PATTERNS IN CANADIAN REGIONS

When two populations of equal size are examined, ideally there
should be an equal level of inventive activity in each population.
However, in reality certain populations tend to be more indigenous, as
such, this analysis will attempt to distinguish inventive healthiness
in three Canadian regions by examining the overall performance of
inventive impulses identified in Table 5. In an attempt to Eirst
develop an overall understanding of inventive activity in the Maritime,
Central Canada and West regions of Canada, the number of inventions per
10,000 people for urban centers identified in Table 5 were classified
as being important, moderately important or non-important. This was
achieved by ranking a list of standardized inventive centers (number of
inventions per 10,000 population) for any one period from highest to
lowest. The top five standardized centers were classified as important,
the bottom five were classified as non~important and those in between
were classified as neutral or moderately important (except in 1941, the
top and bottom three were selected). Lastly, since the Maritime's only
had a limited presence in this analysis, the number of inventions per
10,000 people in Halifax was performed for the sample years 1951 to
1986 in an attempt to provide a better understanding of this region's
indigenous potential. The results of the above procedure have been

displayed in Table 6.
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Of all the centers examined over the 188l to 1986 time period, the
Maritime's possessed only two cases that in any one decade had a high
number of inventions per 10,000 people (Table 6). On the other hand,
there were eight examples of centers which had a low number of
invention per 10,000 people. The West also performed poorly considering
there were six examples from 1881 to 1986 in which urban centers had a
high number of inventions per 10,000 people and twenty-two cases in
which urban centers had a low number of inventions per 10,000 people
(Table 6). Even when the moderately important cases were added to the
important cases, both the Maritime's and the West had a higher number
of non-important cases. Central Canada appeared to be the most capable
region of providing an environment suitable for inventive activity.
This was evident by the fact that there were forty-eight cases
throughout this study which had a high number of inventions per 10,000
people. On the other hand, there were thirty-two cases which hal a low

number of inventions per 10,000 people.
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TABLE 6: CLASSIFICATION OF STANDARDIZED INVENTIVE ACTIVITY IN CANADA

NUMBER OF IMPORTANT NUMBER OF MODERATE NUMBER OF NON-IMPORTANT
STANDARDIZED CASES* STANDARDIZED CASES* STANDARDIZED CASES*

MARITIME
CENTERS 2 2 8

WESTERN
CENTERS 6 8 23

CENTRAL
CANADIAN 48 21 32
CENTERS

* the number of times the same and/or different urban centers had a high or
low number of inventions per 10,000 people between 188l and 1986

In summary, Central Canada's ability to produce healthy inventive centers
is likely attributed to many factors ie; geography, politics, economics,
demography and industry. This finding complements that found in Table 5.
Basically, urban centers which were located within the Quebec City to Windsor
axis benefited from their location within this urban system, and therefore,

experienced higher levels of inventiveness.

5.1.5 TRENDS IN THE RELATIVE INVENTIVE ANALYSIS

Of the concentrated inventive impulses analysed, the most significant
trend from 1881 to 1986 has been the overall decline in inventive activity
per 10,000 population (Table 5). The peaks of inventive activity, when
examining inventive activity per 10,000 population £or concentrated urban

impulses, occurred in 1901 and 1961-71; in which the second peak was less
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significant. This decline in inventive activity would suggest that Stafford's
(1952, pp.593-45) postulation, that inventive activity in North America as a
whole is declining, is accurate. However, it might be suggested that
inventive activity has not declined. This can be explained by the quality of
patents over time. A greater number of patents in 1901 may have been non-
important compared to those in 1961. In 1900, practically any concept could
be patented, whereas today, a new concept must be significant enough before
it is accepted by the patent registry. In effect, the decline in inventive
activity found in this study probably reflects this tougher standard applied
to modern-day patents. Also, in 1900 much of the inventive activity that did
cake place usually served the inventor within his geographic region and had
less impact in the national economy. By 1961, patents tended to be more basic
and served a larger gec---phic area.

As urban and industrial concentration developed, inventive concentration
followed, especially in the latter years of this study. It can also be
suggested, that the most important patents are made close to corporate
headquarters, which are wusually located within 1large urban centers,
therefore, the relative importance of Toronto should have also increased
throughout this study. This appeared to have occurred, and to a lesser
degree, in Montreal. Since 1881, their relative inventiveness appears to have
increased in importance. In essence, they were the two most inventive centers

by 1986. Further, Vancouver appeared to be taking the same path since 1951.
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5.1.6 _SUMMARY OF RELATIVE INVENTIVE PATTERNS

Those centers which possessed indigenous gqualities favourable to
inventive activity prior toc 1921, were located in all three geographic
regions. That is, the Maritime's had significant inventive activity from 1881
to 1911; the West, from 1881 to 1921, and; Central Canada, from 1881 to 1921.
Therefore, all three regions possessed qualities capable of nourishing
inventive activity. However, since 1941 Central Canada appeared to be the
only geographic region that generated above average inventive activity. The
increasingly competitive nature of modern industries probably requires
special needs which only an advanced urban system can provide. Theretfore, it
is not surprising to see that Toronto and Montreal made comparatively
significant inventive gains during this time period. Vancouver also appears
to be taking the same path. However, due to its peripheral location and
characteristics it is difficult to determine at what point Vancouver will

compete effectively with Toronto and Montreal.
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5.2 INVENTIVE ACTIVITY AND NATIONAL GROWTH

The purpose of this section is to examine traditional indicators of
economic healthiness with that of inventive activity. Population

4

growth and unemployment levels are hypothesized tu be caused by inventive
activity. The data collected was for major Census Metropolitan Areas as
defined by Statistics Canada. It will be expected, that those urban centers
which had higher levels of relative inventive activity in 1981 will have
experienced lower levels of unemployment and higher levels of population
growth.

5.2.1 INVENTIVENESS AND POPULATION GROWTH

In an attempt to determine an overall pattern between inventive activity
and urban growth, the number of trademarks per 10,000 population in 1981 was
regressed to the percentage of population growth between 1981 and 1986 for 24
major Census Metropolitan Areas in Canada. A brief glance at Appendix D
would indicate that those urban centers which were less inventive in 1981
were more likely to experience slower population growth between 1981 and
1986.

To explain why some centers experienced greater or less than the
expected levels of population growth between 1981 and 1986 when compared to
inventive activity in 1981, a regression analysis was performed using the
sane data in Appendix D. The number of trademarks per 10,000 population was
the independent variable and the percentage ¢of population growth between 1981
and 1986 was the dependent variable (Appendix E). There were 24 cases

representing the major Census Metropolitan Areas in Canada.

89



The regression model held that one-quarter (R square = .259) of a
community's future population growth can be accounted for by inventive
activity. It should be noted, that patent transfer and imitations will create
economic berufits elsewhere. It can also be held that inventive activity and
urban growth are symbiotic in nature. Therefore, it is not surprising to find
that inventive activity could only accounted for one-quarter of a centers
population growth. In addition, the model found this relationship to be
positive and significant; a Beta value of .508 (the value is positive) and a
Significant level of the T value of .011 ( T value = 2.77) was produced.

In addition, the regression model found ten centers which had
significantly higher or lower levels of population growth between 1981 and
1986 when compared to inventive activity for 24 census cases. In essence, the
model subtracted the actual percentages of population growth from the
predicted valves (taking inventive activity into consideration). These value
differences were defined by the model as residuals. The model than
standardized these values to produce 2 residuals. Those centers which
deviated significantly from what the regression model had predicted are given

in Table 7.

TABLE 7: OUTLIERS IN REGRESSION ANALYSIS: INVENTIVE ACTIVITY (X)
COMPARED 1 JPULATION GROWTH (Y) FOR MAJOR C.M.A.'S IN CANADA

C.M.A. Z Residual C.M.A. Z Residual
Saskatoon 2.28 Vancouver 1.05
Sudbury -1.78 Montreal -1.05
Oshawa 1.38 Thunder Bay -1.03
Ottawa 1.36 Hamilton -.69
St Catharines -1.14 Regina .93

20



In short, of the ten major outliers identified in the regression model,
five were positive and five were negative. The positive outliers or residuals
in the regression model were: Saskatoon, Oshawa, Ottawa, Vancouver and
Regina. It is not surprising that three of the five positive outliers were
from the West. Much of this pattern is due to the fact that the regression
equation under-predicted this growth. Much of the growth was not due to
inventive activity alone, but to economic activities in the natural resource
sector. Although this population growth levelled-off by the mid-1980's, it
was not enough to off-set the gains made in the early 1980's. In addition to
an active economy, Oshawa's higher then expected population growth may be
explained by migrants from Toronto looking for a less expensive and congested
place to live. Lastly, Ottawa's population growth was higher then expected,
because this center serves an important political function as the nation's
capital which may have encouraged higher then expected levels of population
growth.

Those urban centers which had lower then expected levels of population
growth when inventive activity was taken into consideration were Sudbury, St
Catharines, Montreal, Thunder Bay and Hamiltor. Sudbury, St Catharines,
Thunder Bay and Hamilton experienced lower then expected population growth
due to their local economic structures,ie; each had a specialized industrial
base. Thunder Bay's economy is based on shipping; Hamilton and St Catharines
are steel producing and fabricating centers, and; Sudbury is a mining
community. For example, Hamilton's specialized industrial structure in metal
production and fabrication may continue to be a viable area for producing
entrepreneurial activities, however, its population growth has been stiffened

due to its degree of industrial concentration in one manufacturing sector. In
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the case of Thunder Bay and Sudbury, they both experienced low levels of
inventive activity anyway. This could have compounded itself to make
population growth even less significant. Montreal's dilemma lies in the fact
that population growth was not as significant as it could have been. The fact
that Quebec experienced political problems in the early 1980's, which was
compounded by an economic recession, also in the early 1980's, could explain
slow population growth in this center. This is also complemented by the fact
that Quebec experienced negative net-migration by 1985-1986 (Hecht, 1986,
p.29). As economic activity left Montreal in the early 1980's, population
growth was slower than what it could have been. The regression model also
found the remaining urban centers, identified in Appendix D, as possessing
close to the expected percentages of population growth between 1981 and 1986
when inventive activity in 1981 was taken into consideration.

Lastly, a scatter-diagram of the above variables and centers (found in
Appendix D) shows a positive relationship between inventive activity and
population growth (figure 10). As expected those urban centers which were
classified as major outliers in the above regression model tended to be
located further away from the line of best fit, ie; Saskatoon, Sudbury,
Ottawa, Oshawa, Thunder Bay, St. Catharines-Niagara Falls and Vancouver.
Those centers which were identified as positive outliers (or residuals) in
the regression model can be found above the line of best fit in figure 10. On
the other hand, tnose centers which were identified as negative outliers can

be found below the line of bhest fit.
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5.2.2 INVENTIVENESS AND UNEMPLOYMENT CONDITIONS

In a second attempt to reveal the relationship between inventive
activity and wurban growth, inventive activity was compared to future
unemployment data (Appendix D). A brief glance of Appendix D would suggest
that those urban centers which had lower levels of inventive activity in 1981
were more likely to experience greater levels of unemployment in 1986
(unemployment in this case, represents the number of unemployed persons as a
percent of the labour force fifteen years of age and over). In an attempt to
understand the above relationship more clearly, a regression analysis between
the number of inventions per 10,000 population (independent variable) in 1981
and unemployment levels (dependent variable) in 1986 (July) for major Census
Metropolitan Areas in Canada was produced (Appendix F).

The regression model revealed that thi-ty percent (R square = .307) of a
community's future level of unemployment can be traced to past 1inventive
activity. As noted earlier, the R square value will not be significant
because patented innovations can be imitated and transferred.

As expected, this relationship was negative and significant. That is, the
Beta value was -.55 and the Significant level of the T value was .006 (T
value = 3.09).

In addition, the regression model again identified ten outliers; three
were positive and seven were negative (Table 8). In summary, three urban
centers had higher then expected levels of unemployment in 1986, and seven

urban centers had lower then expected levels of unemployment in 1986, when
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inventive activity in 1981 for 24 major Census Metropolitan Areas was taken

into consideration. The outliers found in the regression model are in Table

8.
TABLE 8: OUTLIERS IN THE RECRESSION MODEL: INVENTIVE ACTIVITY (X) AND
UNEMPLOYMENT LEVELS (Y) FOR MAJOR C.M.A.'s IN CANADA

C.M.A. Z Residual C.M.A. Z Residual

Oshawa -1.42 Chicoutimi -1.20

Regina -1.37 Winnipeg -1.11

Halifax 1.33 London -1.07

Thunder Bay -1.25 Trois Rivieres 1.03

ST John's 1.22 Kitchener -1.02

Those urban centers which had higher then expected levels of
unemployment in 1986 were Halifax, St. John's and Trois Rivieres.

It can be suggested that Halifax, St. John's and Trois-Rivieres are located
in eastern part of Canada, and as such, have not developed strong diversified
industrial economies. Further, these centers have been slow in recovering
from the economic recession in the early 1980's.

Those urban centers which had 1lower then predicted levels of
unemployment in 1986 were Oshawa, Regina, Thunder Bay, Chicoutimi, Winnipeg,
London and Kitchener. Oshawa likely had a lower then expected unemployment
rate since its economy benefited from a healthy demand for finished
automobiles and parts; which is a major economic activity in this center. As
well, it can be argued that the cities of London and Kitchener hwve strong
industrial economies which rebounded after the economic recession in the
early 1980's. It can be said, that Winnipeg has benefited from its closer
ties to Toronto and has developed a strong fiqancial, insurance, real-estate
and administrative employment base. Regina is an anomaly in this study,
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because cne would expect it to have a higher unemployment rate. However, its
relatively low unemployment rate in 1986 may be linked to its importance in
admin.stration as the provincial capital. Chicoutimi and Thunder Bay's lower
then expected unemployment rate may be linked to an adequate industrial base
capable of employing the local population, but as the previous analysis
indicated, not very capable of encouraging significant population growth. The
remaining urban centers in Appendix D have been identified by the regression
model as possessing the expected levels of unemployment in 1986 when
inventive activity was taken into consideration.

A scatter-diagram of the above variables and centers shows an expected
negative relationship between inventive activity and unemployment levels
(figure 11). The fit between these two variables is more tight compared to
population growth data. This is also complemented by a higher R square value.
As expected, many of those centers which were identified by the regression
model as majcr outliers were further away from the line of best fit.

In summary, it was found that when inventive activity -‘ras compared
separately to population growth and unemployment levels for major centers in
Canada, one-quarter to one-third of the performance of these variables could
be accounted for by inventive activity. Imitations of patented innovations
and the symbiotic relationship between inventive activity and urban growth
would explain why population growth and unemployment 1levels cannot be
completely explained by inventive activity. Despite this, the continued
economic growth of Central Canada when examining future population growth and
unemployment levels due partially to inventive activity, would suggest that
Central Canada caa expect to maintain it's role as Canada's economic engine

well into the next decade.
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6.1 CONCLUSION

An analysis and description of the spatial aspect of Canadian
inventions shows it to be very dynamic. However, an overall pattern of
concentration towards the core region of Canada's inventive space
economy exists. That is, early inventive activity in Canada, prior to
1900, was located mainly in Eastern and Central Canada. Between 1900
and 1930, indigenous activity was found mainly in Central and Western
Canada. However, Central Canada appeared to be the only region capable
of nourishing healthy 1levels of inventive activity between 1930 and
1950. The post-war years witnessed healthy levels of inventive activity
in Central and Western Canada, and to a much lesser degree, in the
Maritime region. Unfor.unately, the economic recession in Canada in the
early 1980's was accompanied by traditionally high levels of inventive
activity only in Central Canada.

When examining concentrated inventive activity in these three
regions, it was found that the Maritime region lacked concentrated
inventive urban centers after 1911. The West on the other hand, was
characterized by erratic inventive impulses between 1881 and 1986. This
unstable inventive pattern was likely linked to urban economies which
were too dependent on natural resource activities and/or lacked a
strong manufacturing base. Lastly, Central Canada can be described by
two very strong inventive centers, Toronto and Montreal, with the

former being stronger than the later. The political and economic.
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problems in Quebec in the early 1980's did not help Montreal's
position. Further, Quebec has much of its inventive activity
concentrated only within the Montreal area. Ontario on the other hand,
has many inventive centers plus one large one in the case of Torcnto.
The importance of nearby inventive impulses around Torontoe had
increased over the post-war vyears. In 1951, Oshawa was the only
concentrated inventive impulse close’to Toronto. By 1986, Mississauga-
Brampton, Markham-Richmond Hill, Oakville and Oshawa-Whitby had emerged
as new clusters of inventive concentration.

The degree of inventive concentration in the Maritime, Central
Canada and the West was even more evident when the total number cf
important, neutral and non—-important standardized cases (invention per
10,000 population by urban center) of inventive activity were analysed,
it was found that Central Canada was the only region that continuously
produced high levels of inventive activity.

Early Canadian inventive activity was found to be more ubiguitous
across the Canadian space economy, than it is today . Between 1880 and
1900, small towns were found to be important contributors of Canadian
inventive activity. In one sense, this is not surp-ising considering
economic activities at this time were less dependent on the benefits
derived from urban economies of scale. However, the tweni.eth century
witnessed large manufacturing and urban concentrations. This process
was also complemented by inventive concentration. Secondly, periods of
high increases in inventive concentration occurred at roughly the same
time as periods of high levels of mergers and acquisitions. Since

Central Canada was seemingly the most suitable region in Canada to
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accommodate urban-economic concentration, inventive activity was
naturally better represented in this region. The outcome of this
process of inventive concentration was evident by the fact that there
were fewer concentrated urban inventive centers in the Canadian
inventive space economy by 1941. Also, these fewer centers accounted
for a larger percentage of Canadian urban inventive activity.

Inventive Canada decreased in size over the post-wa vyears. At f~ st,
1in 1951-61 the core region was defined by inventive impulses from
Quebec City to Sarnia. By 1. ., this economic region had decreased in
size to an Oshawa to London axis with a trunk line to Hamilton and two
island impulses in Ottawa and Montreal. By 1986, this regicn had again
shrunk, this time tc a Toronto to Kitchener axis with a trunk line
towards Hamilton and a stronger island impulse in the Montreal area and
a weaker one in Ottawa.

Lastly, it was found that when inventive activity was compared
separately to population growth and unemployment levels for major urban
ceniers in Canada, one-quarter to one-third of these variables could be
accounted for by inventive activity. This, coupled with the earlier
findings, would suggest that Central Canada can expect to maintain its

role as Canada's economic engine well into the next decade.
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APPENDIX A: COMPARATIVE DATA FOR PATENT AND TRADEMARKS:
1964-1968.

SOURCE: DEPARTMENT OF CONSUMER AND CORPORATE AFFAIRS: ANNUAL
REPORT ON PATENTS AND TRADEMARKS, 1964-1968.
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APPENDIX B: PATENT AND TRADEMARK DATA: 1831-1986.

SOURCE: DEPARTMENT OF AGRICULTURE, ANNUAL REPORT, 1881-1921.

DEPARTMENT OF CONSUMER AND CORPORATE AFFAIRS, ANNUAL
REPORT ON PATENTS AND STATISTICS, 1931-1986.
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APPENDIX C: POPULATION DATA FOR THE GREATER TORONTO ECONOMIC
REGION: 1951-1986. .

SOURCE: CENSUS CANADA: 1951-1986.



POPULATION DATA FOR GREATER TORONTO ECONOMIC REGION

CENSUS DIV.-1951-POPULATION _1961 1971 1981 1986
BRANT 72857 83839 96765 104427 106270
DUNDAS 15818 17162 17460 18946 -
DURHAM 30115 39916 47490 283639 326175
HALTON 44803 106967 190469 253883 271385
ONTARIO 87088 135895 196260 - -
PEEL 55673 111575 259400 490731 592170
WATERLOO 126123 176754 347330 305496 329400
LINCOLN 89366 126674 - - -
WELLAND 173233 164741 - - -
WELLINGTON 06930 84702 108580 129432 139435
WENTWORTH 266083 358837 401885 411445 423395
METRO (YORK) 1179622 1732108 2086015 2137395 2192720
NIAGRA 347330 368288 370130
252053 350605

YORK (REGION)

{-) = INDICATES THAT THE CENSUS DIVISION IN QUESTIO* HAS BEEN AMALGAMATED
WITH ONE OF THE OTHER DIVISION(S).
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APPENDIX D: INVENTIVE INDEX IN 1981 AND POPULATION AND
UNEMPLOYMENT DATA 1981-1986.

o

SOURCE: CENSUS CANADA, 1981-1986.



-

TRADEMARK DATA FOR MAJOR C.M.A.'s : COMPARED TO POPULATION AND EMPLOYMEN

CMA NO. OF TRDMKS POP. 1981 TRDMKS POPULAT. UNEMP:
PER 1981-86 1986
10,000
TORONTO 743 3130392 9.494018 9.5 5.1
KITCHENER 31 287801 4.308532 8.1 5.7
HAMILTON 54 542035 3.984541 2.8 6.6
CLAGARY 59 625966 3.770172 7.2 9
MONTREAL 262 2862286 3.661499 2.1 10
SASKATGON 16 175058 3.65,931 14.6 10
LONDON 29 326817 3.549386 4.7 6.1
SHERBROOKE 10 125183 3.195322 3.8
WINNIPEG 44 592061 2.972666 5.6 6.4
CTTAWA 51 743821 2.742595 10.1 7.8
VANCOUVER 86 1268183 2.712542 8.9 10.3
HALIFAX 17 277727 2.448447 6.6 11.4
ST. CATH- N.F. 20 342645 2.334777 0.2 7.9
VICTORIA 14 241450 2.319320 5.8 9.4
REGINA 9 173226 2.078209 7.7 6.5
EDMONTON 37 740882 1.997619 6 11.1
THUNDER BAY 6 121948 1.968051 0.2 6.8
OSHAWA 9 186446 1.930853 9.2 6.5
WINDSOR 10 250885 1.594355 1.2 9.5
ST JOHN'S 4 154835 1.033358 4.6 12.1
SAINT JOHN 3 121012 0.991637 0.2 11.1
TROIS-RIVIERES 3 125343 0.957372 2.8 11.8
SUDBURY 1 156121 0.256211 -4.6 11.6
CHICOUTIMI 1 158229 0.252798 0.2 8
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APPENDIX E: REGRESSION MODEL: INVENTIVE ACTIVITY IN
1981 AND POPULATION GROWTH BETWEEN 1981 AND 1986
FOR MAJOR C.M.A.'S IN CANADA.

COPYRIGHT: SPSSX, UNITECH SOFTWARE INC., LICENSED FOR USE BY
W.L.U., 1989.
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APPENDIX F: REGRESSION MODEL: INVENTIVE ACTIVITY IN
1981 AND UNEMPLOYMENT LEVELS IN 1986 FOR MAJOR
C.M.A.'S IN CANADA.

COPYRIGHT: SPSSX, UNITECH SOFTIWAR INC., LICENSED FOR USE BY
W.L.U.,1989.
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