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Innovation, growth theory, and the role of knowledge spillovers

The rel ationship between innovation and economic growth has been well studied. However, that is not to say
that it is well understood. Renowned scholars continue to work with incredibly simplified models of an incredi-
bly complex economy. Consequently, empirical results are usually carefully annotated with caveats noting the
limitations of al findings and the great uncertainties that remain concerning fundamental assumptions in the

field.

The author of this article, Professor Ajay Agrawal at Queen's
University's School of Business, can be reached at
aagrawal @business.queensu.ca. This paper represents the views
of the author and does not necessarily reflect the opinions of
Satigtics Canada.

Clearly though, the immense complexity of this subject has not
quelled scholarly interest in this topic, but rather has increased it.
This topic has generated numerous studies, which have been
synthesized into many books (Griliches 1998; Nelson, 1996;
Mowery and Rosenberg, 1989; Helpman, 1998; Malecki, 1997;
Scherer, 1999).

A theoretical link between innovation and economic growth has
been contemplated since at least as early as Adam Smith (1776).
Not only did he articulate the productivity gains from specidiza-
tion through the division of labour as well as from technological
improvements to capital equipment and processes, he even rec-
ognized an early version of technology transfer from suppliers to
users and the role of a distinct R&D function operating in the
economy:

“ All the improvements in machinery, however, have by no means
been the inventions of those who had occasion to use the ma-
chines. Many improvements have been made by the ingenuity of
the makers of the machines, when to make them became the
business of a peculiar trade; and some by that of those who are
called philosophers or men of speculation, whose trade it is not
to do anything, but to observe everything; and who, upon that
account, are often capable of combining together the powers of
the most distant and dissimilar objects. In the progress of soci-
ety, philosophy or speculation becomes, like every other
employment, the principal or sole trade and occupation of a par-
ticular class of citizens... and the quantity of science is
considerably increased by it.” *

Although the relationship between innovation and growth had
been articulated at an intuitive level for some time, innovation
was not introduced into forma economic growth models until
1957 (Solow, 1957). Robert Solow, a professor at MIT, was
awarded a 1987 Nobel Prize in Economics for this and related
work. Like scholars before him, he defined growth as the in-

! While this quote is from the text of Adam Smith, Scherer
(1999) is acknowledged for noting the relevance of this passage
to the topic considered here.

crease in GDP per hour of labour per unit time. He carefully
measured the fraction of this growth that was actually attribut-
able to increasesin capital, such as investments in machinery and
related equipment, since the theory of the day was that capital
accumulation was the primary determinant of growth. However,
capital accumulation accounted for less than a quarter of the
measured growth. Solow’s insight was in attributing the remain-
der of the growth, the majority share, to "technical change." The
magnitude of the residual calculated in this empirical study
placed the role of innovation in economic growth sguarely on
centre stage, where it has remained for the past half century.

Since Solow’s contributions, the relationship between innovation
and growth has been modeled in increasingly sophisticated ways.
Perhaps the most notable recent advances came from Lucas
(1988) and Romer (1986, 1990), who emphasized the concepts of
human capital and knowledge spillovers, respectively. Following
the recent idea of distinguishing human capital, which is devel-
oped by investments in education and training, from physical
capital, Lucas modeled human capital with constant rather than
diminishing returns, thus offering useful insights into the critical
role of a highly skilled workforce for long-term growth. Romer
endogenized innovation in the growth model by introducing
knowledge spillovers, which resulted in deep implications for
how scholars think about growth.

The following is a gross simplification of how the Romer model
works. Firms engage in R&D because they expect it will be
profitable. In other words, firms allocate funds to R&D as long
as the expected payoff (return on investment, or “ROI”) from
R&D at the margin is higher than for any other alocation of
those resources. This investment in R&D results in the creation
of two types of knowledge, that which is appropriable and that
which is not. Appropriable knowledge refers to knowledge the
firm can utilize itself, exclude others from using, and generate
profits from. Knowledge that is not appropriable has the proper-
ties of a public good; it is non-rivalrous (use by one firm does not
preclude use by another) and non-excludable (it is difficult to
prevent others from using). The more knowledge there is, the
more productive R&D efforts using human capital are. So, when
firms conduct R&D, they apply human capital to the stock of
knowledge for profit-maximizing purposes. In the process, how-
ever, the firm unintentionally contributes back to the increasing
stock of knowledge. This unintentional contribution is referred to
as a knowledge spillover.

The implications of this model are increasing returns to growth
from investments in human capital and R&D due to knowledge
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spillovers. This is because the more human capital that exists in
an economy, the more value that economy can derive from the
stock of public knowledge through R&D efforts, which further
raises the value of conducting R&D. As a result, the economy
engages in more R& D, which in turn makes further contributions
to the stock of knowledge spillovers; this argument continues in
a virtuous circle. This model is based on the assumption that
profit-seeking firms will engage in R&D for selfish reasons,
since they can appropriate some of the value from the knowledge
they create. Most economists argue that a role also exists for the
public funding of some types of R&D, particularly basic research
that is often very hard for any single firm to appropriate, since
the resulting knowledge spillovers are valuable to the overall
economy and would otherwise suffer from under-investment.

This explains why the concept of knowledge spilloversis central
to our thinking about innovation and growth. So, in the next sec-
tion, highlights from recent work on knowledge spillovers are
reviewed.

Knowledge spillovers and the appropriability problem H

From the above discussion, it may not be clear why investments
in human capital or local R&D have any relevance to the eco-
nomic growth of any particular country, such as Canada. If
knowledge spillovers are a public good, why does it matter
which country produces them? In fact, might it not be optimal for
a particular country to "free ride" on the efforts of other nations?
At the same time, the concept of knowledge spillovers as a pub-
lic good may seem inconsistent with the evidence, given the
variety of growth rates across open economies. Why haven't all
countries converged towards equal prosperity if knowledge spill-
oversare freely available?

There may be many path dependency reasons for this (i.e., dif-
ferencesin initial conditions), but, for the purposes of this paper,
the focus is on human capital and tacit knowledge. Human capi-
tal refers to the level of education and training in an economy.
Tacit knowledge refers to knowledge that is difficult to codify.

For example, consider the knowledge spillovers generated by a
firm that conducts research in Toronto. Some fraction of the cit-
ies around the world will possess local human capital that has the
capacity to benefit from this research by examining the firm’s
new product or by reading the firm’s patents or journal publica-
tions. However, part of the knowledge that was generated from
the research may not be easily inferred from examining the prod-
uct or simply communicated through written documents, even if
the firm is not intentionally keeping it secret. This is the tacit
knowledge that is passed from one engineer to another only
through direct interaction. As a result, it may be the case that
other firms in Toronto or whose engineers visit Toronto benefit
more from the spillovers generated by the firm in this city than
those at a distance. Many scholars argue that tacit knowledge is
“sticky” and remains geographically localized. This has signifi-
cant implications for innovation and its impact on regiona
economic growth, since this public good, a key ingredient to
growth, is obtainable at a much lower cost by local firms.

Following are brief surveys of two literature streams related to
knowledge spillovers. The first examines the degree to which

spillovers are geographically localized and explanations for why
this might be so. The second examines the characteristics of
firms that enable them to utilize knowledge spillovers. The abil-
ity of afirm to exploit knowledge spillovers is referred to as its
" absorptive capacity.”

Localized knowledge spillovers

Most papers in this stream of research measure the variance in
levels of knowledge inputs and associated outputs and examine
this relationship across geographic space. The inputs and outputs
considered vary from study to study, as does the geographic unit
of analysis. Jaffe (1989) relates the input “federal research fund-
ing” to the output “new patents issued” and examines the
variance in this relationship across geographic space at the state
level. Jaffe et al (1993) relate the input “origina patents’ to the
output “patents that cite the original patents’ and examine the
variance in this relationship across geographic space at the city
level. Audretsch and Feldman (1996) relate the input “local uni-
versity research funding” to the output “local industry value-
added” and examine the variance in this relationship across geo-
graphic space at the state level.

Zucker et al (1998) relate the input “number of local research
stars’ to the output “number of new local biotech firms’ and ex-
amine the variance in this relationship across geographic space at
the economic region level. Branstetter (2000) relates the input
“scientific publications from the University of California’ to the
output “patents that cite those papers’ and examines the variance
in this relationship across geographic space at the state level.
Agrawal (2000) relates the input “hours of interaction with the
MIT professor associated with a particular patented invention” to
the output “likelihood or degree of success in commercializing
the invention” and examines the variance in this relationship
across geographic space in terms of distance measured in miles.
Key findings reported in these papers are described briefly.

Results from Jaffe’s 1989 study indicate that patents occur in
those states where public and private knowledge-generating in-
puts are the greatest. Even after controlling for industrial R&D,
the results indicate that the knowledge generated at universities
spill over for higher realized innovative output. The author also
reports results suggesting that university research appears to in-
crease industry R&D, which in turn increases the production of
patents.

Jaffe et al investigate the degree to which knowledge spillovers
are geographically localized. They conduct this experiment by
examining patent citations of patents. Specifically, they compare
probabilities of patents citing prior patents that are associated
with inventors from the same city with a randomly drawn control
sample of cited patents. The authors report results suggesting that
the citations are significantly more localized than the controls
after adjusting for organizational types, such as universities.
These results hold when the data is aggregated for analysis at
higher geographic levels.

Audretsch and Feldman report results that indicate the relative
economic importance of new knowledge to the location and con-
centration of industrial production. Even after controlling for the
geographic concentration of production, the results suggest a
greater propensity for innovative activity to cluster spatialy in
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industries in which industry R&D, university research, and
skilled labour are important inputs.

Zucker et al report results indicating that the number of local
stars and their collaborators is a strong predictor of the geo-
graphic distribution of biotech firms in 1990. Importantly, these
results persist when controls are added for the number of top-
quality universities in the region and the number of faculty with
federal support in the region.

Branstetter’ s results suggest that distance does matter, or at least
regions matter. While being in the same state has a statistically
significant impact on the probability of a citation, linear distance
measured in miles does not. The results also suggest that the
temporal link between academic science and patented innovation
is short. The modal lag in the raw data is only two years, indi-
cating that it is recent science that is a driving force behind
patenting.

Agrawal examines the importance of geographic distance and
direct interaction between university inventors and company sci-
entists to the successful transfer and commerciaization of
patented university inventions. This study supports the hypothe-
sisthat geographic distance, measured in miles between MIT and
the licensee, has a negative effect on the commercial success of
the licensed invention. This effect becomes statistically insignifi-
cant when a control for direct scientific interaction, measured in
numbers of hours, is introduced. The interaction explanatory
variable does have a positive effect on both the likelihood and
degree of commercial success.

The concepts of localized knowledge spillovers and absorptive
capacity are closely related. Whereas the spillover literature is
focused on the variance of the production function over distance
from the R&D source, the absorptive capacity literature is fo-
cused on the variance of the production function across firms that
vary in their organizational design. A brief summary of a few of
the most important papers on absorptive capacity follows.

Absorptive capacity

There is a small but growing literature concerning the organiza-
tional design of firms that influence their ability to utilize
knowledge spillovers. This branch of research originates from a
pair of papers by Cohen and Levinthal (1989, 1990) that intro-
duce the concept of “absorptive capacity”? and argue that a firm's
ability to utilize knowledge spillovers for its own commercial
gain is a function of its investment in R&D. Cockburn and
Henderson (1998) build on this notion, but add that the degree to
which firms are “connected” is aso important for utilizing
knowledge spillovers. Lim (2000) restructures the above two
concepts and argues that the absorptive capacity of firms is pri-
marily afunction of its connectedness, of which its investment in
R&D is just one of several components. Finally, Zucker et al
(2000) investigate the importance of connectedness to firms by

2 The concept of absorptive capacity is prevalent throughout the knowl-
edge transfer literature. This refers to a firm's ability to recognize,
assimilate, and apply new scientific information for its innovation and
new product devel opment.

examining their location decisions relative to star university sci-
entists. These papers are now described.

Cohen and Levinthal introduce and develop the concept of ab-
sorptive capacity and argue that this characteristic of the firm is
strongly related to its prior related knowledge generated by in-
house R&D.

The authors report results that support their two predictions.
First, in the case of technological opportunity, the estimated co-
efficients for the impact of the applied sciences on R&D
intensity are generally lower than those for the basic sciences,
since the basic sciences are more relevant (of higher quality) and
this knowledge has a more positive effect on R&D intensity.
Second, the effect of increasing appropriability on R&D intensity
is shown to be significantly greater in those industries in which
the applied sciences are more relevant to innovation than the
basic sciences. The authors conclude that these results support
their hypothesis that R& D investments create a capacity to as-
similate and exploit new knowledge.

Cockburn and Henderson argue that while investments in in-
house R&D are necessary for firms to develop their absorptive
capacity to utilize knowledge spillovers, this alone is not enough.
Firms must be connected to the open science community by be-
ing actively involved in sharing research results (publishing) as
well as engaged in research collaboration. The authors interview
research scientists and managers from both the public and private
sectors that both confirm the importance of absorptive capacity
in the classical sense and identify three additional factors per-
ceived as being important for conducting leading-edge research
within the firm. These include: 1) recruiting the best people, 2)
rewarding researchers on the basis of their standing in the public
rank hierarchy, and 3) encouraging them to be actively engaged
with their public-sector counterparts.

The authors address two related questions with their quantitative
analyses concerning the concepts of connectedness, the organi-
zation of internal research, and research productivity. Their
results indicate a positive relationship between connectedness
and research productivity, which is arguably the most interesting
finding reported in this paper.

Lim picks up from Cockburn and Henderson and argues that not
only is connectedness important but it is in fact the main ingredi-
ent for creating absorptive capacity. Internal R&D is but one
mechanism to foster connectedness, and it in turn generates ab-
sorptive capacity. The author identifies three additional
mechanisms for fostering connectedness, including: 1) cultivat-
ing university relationships by way of sponsoring research,
collaborating with faculty, and recruiting graduate students, 2)
participating in research consortia, and 3) partnering with other
companies that do related scientific research. The key contribu-
tion of this study is the finding that firms are able to acquire and
exploit externally generated scientific knowledge without con-
ducting in-house R&D, but instead by being connected to the
scientific community in other ways.
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Zucker, Darby, and Armstrong investigate the effect on the per-
formance of the firm of star university scientists who either left
tenured positions to found firms or who remained in the univer-
sity but established tight working relationships with their
colleagues in private industry. The primary result of this research
is that the number of star scientists who are tied to the firm, ei-
ther linked or affiliated, have a positive and significant effect on
the productivity of the firm in all three major stages of research
and product development.

Given the importance of knowledge spillovers and absorptive
capacity to the issue of innovation and growth, these papers offer
auseful point of departure for further investigation.
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Innovation in organizational settings

T o innovate or not to innovate is a business decision that varies with many factors including the nature of busi-
ness, type of organization and economic climate. Statistics Canada's efforts to date have focussed on
understanding innovation with respect to the nature of the business. This article outlines some of Max Weber’'s
(1864-1920) contributions to understanding the role of innovation in the organization.

The author, Dr. Soma Hewa is the Principal Investigator of a
research program on Philanthropy and Social Development in
Montreal. His research interests focus on sociological theory,
social history of medicine, and civil society. His recent publica-
tions include Colonialism, Tropical Disease and Imperial
Medicine: Rockefeller Philanthropy in Sri Lanka (University
Press of America, 1995). Currently, he is organizing an interna-
tional conference Globalization, Civil Society and Philanthropy:
Toward a New Poalitical Culture in the 21st Century, to be held
June, 2003 at the Rockefeller Archive Center in New York. This
paper represents the views of the authors and does not necessar-
ily reflect the opinions of Satistics Canada.

In a recent study on bureaucracy, an organizational sociologist
asked “What do the Vatican and General Motors, NASA and the
British Health Services have in common?’ Taking the cue from
Max Weber, the foremost authority of modern organizations, he
replied “They are all bureaucracies.” (Beetham, 1996: 9). Al-
though at a quick glance, it may seem correct to suggest that all
these formal structures constitute complex bureaucracies, a sys-
tematic analysis will reveal that all organizations do not generate
the same administrative dynamics in their day-to-day operations.
Albeit Weber’s optimistic proposition that the future of modern
industrial society belongs to bureaucracy that epitomizes the pro-
cess of rationalization, he acknowledged the general malaise of
bureaucratization in such familiar terms as “iron cage,” “bureau-
cratic petrification” and “specialist without spirit.” How do we
understand these inherently contradictory internal dynamics of
organizational structure of bureaucracy? Do bureaucracies un-
dermine or facilitate innovations? How did Weber and other
organizational sociologists address these issues?

Weber defines modern organizations in terms of a formal struc-
ture of bureaucracy, the characteristics of which includes:

1. Hierarchy of authority in the divisions of labor (centraliza-
tion),

2. Tasks specialization by individual members (complexity),

3. Members are evaluated in terms of performance criteria and
rewarded on the basis of rank, which motivates them to
achieve (stratification),

4. Tasks are performed according to a set of written rules (for-
malization).

For Weber, these structural conditions of an organization lead to,
among other things, efficiency in the process of production, ef-

fective management, and goal orientation. He stated “The fully
developed bureaucratic apparatus compares with other organiza-
tions exactly as does the machine with the non-mechanical
modes of production” (Weber, [1956] 1978: 973).

Thus, the formal structure of bureaucracy in modern organiza-
tionsis clearly the means to organizational ends (Parsons, Bales
and Shils, 1958; Aiken and Hage, 1971). Every organization has
a particular objective. For example, a department store wants to
maximize sales, a pharmaceutical company to discover new
drugs, and a hospital to provide better patient care. “Innovation”
is defined as the development of new products or services to ac-
quire a competitive advantage in the market place among similar
organizations. In essence, one can argue that every organization
that provides goods and services is interested in innovation to
maximize their competitiveness. The question is whether the
organizational structure — the bureaucracy — as the means to or-
ganizational ends is conducive to innovations. Drawing from the
theoretical interpretations of Weber and Hage, in a recent study
by Hetherington and Hewa (2000), found both negative and
positive impact of organizational structure on innovativenessin a
multi-hospital system in the United Sates.

Although Weber expected increased efficiency with the hierar-
chy of authority in the division of labor (centralization), it also
leads to alack of participation in the process of decision making
by the members of various departments. Hetherington and Hewa
found that the hierarchy of authority can have a positive impact
on innovativeness, provided the organization increases the level
of participation in the process of decision making. Thus, the hi-
erarchy of authority itself is not an obstacle to innovativeness as
it helpsto coordinate the tasks of different departments.

For Weber, task specialization is one of the most important as-
pects of the modern industrial economy, which has lead to
professionalism. He believed that bureaucratization would pro-
duce professional experts, who would dominate modern society.
As Weber might have expected, evidence shows that increased
specialization leading to professionalism in modern organiza-
tions increases innovativeness. However, this positive
relationship exists only insofar as the professional experts are not
subjected to a centralized authority. Professional experts prefer to
exercise their professional judgment in an environment unin-
hibited by the authority structure.
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Although for Weber stratified structure is an incentive to move
upward in the occupational ladder, most studies have found a
negative correlation between stratification and innovativeness. In
their study, Hetherington and Hewa confirmed this general trend
that in a stratified environment, poor quality communication, a
sense of powerlessness and dependency mentality undermine
individual initiative, thus obstructing innovativeness.

Weber suggested that in formal organizations where complex
tasks are carried out by specialized professionals, task defini-
tions, clarifications and specifications would contribute to clarity
and technical competence. Such a working environment permits
professional experts to attain greater knowledge and depth within
a specified domain leading to higher rate of innovations, com-
pared to those who have a general knowledge in an extensive
field. Thus, as confirmed by Hetherington and Hewa, there is a
positive correlation between formalization and innovativeness in
modern complex organizations.

In conclusion, it should be noted that the bureaucratic structure
of modern organizations, as the means to specific ends, does not
aways guarantee a positive correlation. Nor did Weber himself
suggest such a relationship in all organizational systems. On the

basis of specific objectives of an organization, that is, the nature
of production and services provided by the organization, the
formal structure of the bureaucracy must be designed to achieve
its goals.
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Private radio broadcasting, 2001

Radio, the oldest electronic medium, is making a comeback after several difficult years in the late 1980s and

most of the 1990s, thanks mainly to FM broadcasting. The industry’s profits (before interest and taxes) repre-
sented 16.3% of revenuesin 2001, up from 13.6% in 1998, according to the latest data.

The FM segment is one of the most profitable in broadcasting.
The profit margin of FM stations (before interest and taxes) has
surpassed 25% for the past three years, while AM stations have
incurred losses, the latest amounting to 3% of revenues in 2001.
However, the magnitude of AM losses has declined in the last
two years.

In 2001, 64% of FM stations realized a profit, compared with
only 41% of AM stations. (Statistics are for the fiscal years end-
ing August 31.)

Radio broadcasters have in fact outperformed television broad-
casters for three straight years in terms of revenue growth and
profitability.

Tota revenues in the radio industry reached almost $1.1 billion
in 2001, up 14.0% from 1998. FM revenues accounted for 71%
of total revenuesin 2001, compared with 64% three years earlier.
The share of AM stations fell to 28% from 34% in 1998.

Total air time sales reached just under $1.1 billion in 2001, with
FM radio again accounting for 71% of the total. FM air time
sales have grown at a pace of more than 7.5% in each of the last
three years.

Radio stations operating outside census metropolitan areas had
the strongest growth in airtime sales (+5.1%) after lagging be-
hind larger market stations in 2000. Their 12.6% profit margin
was still lower than the profit margin achieved by stations oper-
ating in larger markets, but the gap is closing.

The improved financial fortune of private radio broadcasters was
not achieved at the expense of the industry’s labour force. The
average weekly number of employees climbed to 9,311 in 2001
from 8,810 in 2000.

Thisincreaseis partly explained by the launch of new stations. In
addition, wages, salaries and benefits paid by the industry rose
4.3%. Labour costs represented 43.4% of the industry’s revenues
in 2001, unchanged from 2000.

Available on CANSIM: table 357-0001.

More detailed information is available in the June 2002 issue of
Broadcasting and telecommunications, Vol. 32, no. 2 (56-001-
XIE, $10/$32).

Daniel April, SEID, Satistics Canada.
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The digital divide in Canada

T he commercial arrival of the Internet in conjunction with the convergence of information and communications
technologies (ICTs) has generated the need for understanding several issues. Prominent among these is under-
standing the Digital Divide —commonly understood as the gap between ICT “haves’ and “have-nots’.
Governments, business, international and non-governmental organizations are in the midst of numerous initia-
tives to address ICT-related inequities and reap ‘digital dividends'.

‘ Defining digital divide and the impact of timing

The concept “digital divide” serves as an umbrellaterm for many
issues, including infrastructure and access to ICTs, use and im-
pediments to use, and the crucial role of ICT literacy and skillsto
function in an information society. In reality, many divides exist.
They can be identified for any permutation of i) individual ICTs
and the timing of their introduction, and; ii) variable of interest.
Findings show that household penetration of several ICTs in-
creases by income (Chart 1) and that the effect of income is more
pronounced on new technologies rather than older and estab-
lished ones. However, the income divide is also present in the
case of vehicles (an example of a non-ICT commodity) showing
that the effect of income on penetration is not simply an ICT
phenomenon. Chart 1 also displays divides by education, the
presence of children and urban areas - within each level of in-
come - and age.

The timing of the introduction of individual ICTs is important in
placing digital divides in perspective. For example, a “telephone
divide” today must be seen under the light that the technology, in
its basic form, has been around for over a century. This differs
from the divide associated with the Internet, which has been
around for less than a decade in its commercia incarnation. His-
torically, the introductions of new commodities have been
gradual. Chart 2 presents a collection of recorded penetration
histories over an amost 50 year period. Despite perceptions

Chart 1. Household penetration, by income, 2000
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about the meteoric rise of the Internet, fast as though it may have
been, the penetration of television in people’s lives was faster.
The penetration of the VCR was also very fast, particularly dur-
ing its first decade. While the speed of adoption among
commodities differs, their penetration is generally characterized
by accelerating growth in the initial periods, which eventually
gives way to decelerating growth.

Table 1. Differences in penetration rates, top vs.
bottom income deciles

1982 | 1986 | 1990 | 1996 | 2000
percentage points

Telephone 7.4 7.5 4.6 5.2 11.9
Television 3.9 2.9 2.2 1.5 3.8
Cable - - - 24.6 23.2
VCR 47.1 54.3 36.4 33.4
Computer 18.8 31.8 48.2 65.2
Internet - - - 18.2 62.5
Cell phone - - - 24.8 55.9
Vehicle 56.5 56.4 51.3 47.1 58.8

The digital divide is defined as a relative concept whose meas-
urement involves comparisons between the ‘haves’, between
‘have-more’ and ‘have-less' groups. Its size can be approximated
with the difference in the penetration rates between high and
low-income groups. Such differences, computed for households
in the top and bottom income deciles for selected years, are con-
tained in Table 1. The findings indicate that the divide in newer
technologies (Internet, computers, cell phones) is sizeable and
drops for older and saturated technol ogies (television, telephone).
The fact that the telephone divide widened sharply in the last
year of data serves as an example that closing divides should not
be taken for granted, but they can regress.

Size of the divide - a shrinking or growing
phenomenon?

Notwithstanding the size of the digital divide, a more pertinent
question is whether it is growing or closing. While inequalities of
this type are difficult to prove conclusively with any single
measure, in an overal sense the digital divide is slowly closing.
As seen in Chart 3, with the exception of 1996, the estimated
Lorenz curves' for each successive year are cleanly enveloped by

! The Lorenz Curve is a method commonly used to study the inequality of the
distribution of income. Making appropriate modifications to the standard appli-
cation, this analytical tool is adapted to fit the context of the digital divide. Rather
than plotting penetration against each income percentile, the cumulative distribu-
tion of penetration is plotted against the cumulative income percentiles, from
lowest to highest.
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Chart 2. Penetration rates over time
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Chart 3. Evolution of the relative Internet divide, Table 2. Evolution of differences in Internet
home use enetration rates (income adjusted percentage points)
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those of the previous year and the Gini coefficients? are declin-
ing. However, this analysis camouflages important movements at
more detailed levels. Thus, further analysis was performed.

Computing the distribution of Internet users by income decile for
the 1996-2000 period reveals that there has been a sizeable de-

2 Gini coefficients are calculated to provide an overall measure. These are effec-
tively measured by the ratio of area A over A+B. Gini coefficients can assume
values from O (perfect equality) to 1 (extreme inequality). The larger the area
between the 45°line and the Lorenz curve, the further away from perfect equality,
and the higher the value of the Gini coefficient.

18.2% from 28.4% of all users) and a much smaller decline of
the importance of the 9th decile. While the relative loss of the
importance of the two highest income deciles was matched by
gains in the middle incomes, it did not trandate to relative gains
for the lowest two deciles. In addition, a detailed examination of
the income deciles from which new Internet users came confirms
that while the relative contribution of the higher-income groups
declined and that of the others increased, the gains were once
again more pronounced among the middle incomes rather than
the lowest deciles.

A more explicit look at the divide involves the computation of
the differences in Internet penetration among many pairs of in-
come deciles for every year of available data. Then, as a measure
of the evolution of the divide, the changes in these differences
were computed, annually and for longer periods (and an adjust-
ment was made for the growing income gap between high and
low incomes). In this specification, a positive number indicates a
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growing divide and a negative number indicates a closing divide.
The results are provided in Table 2. Generaly, the divide is
smaller, the smaller the income difference between the groups
examined. As well, the pattern of its evolution is mixed. The key
finding - athough a closing divide appears between certain in-
come groups, there is ill a persistent divide between pairs of
very high and very low incomes (e.g. top vs. bottom, 9™ vs. 2
and 8" vs. 3" deciles), indicative of growing disparities. To
demonstrate the degree such comparisons depend on the exact
cut-off selected, the exercise was repeated with only two broad
income groupings - the top half and the bottom half. In this case,
considering the situation of the bottom three deciles, the digital
divideis clearly growing.

Collectively the findings conclude the digital divide is sizeable.
It is however, generaly closing, the result of the progress made
by middle-income groups (particularly upper-middie) when
compared to the highest income group. The lowest income
groups (the three bottom deciles) continue to lose ground vis-a
vis the very high-income groups. Clearly, despite changes, there
is along way to go before the divide between these groups is
eliminated.

The entire article, “ Unveiling the Digital Divide” can be found
in Satistics Canada’s Connectedness Series, Catalogue No.
56F0004MIE, No. 7, July 2002.

George Sciadas, S EID, Satistics Canada.
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Importance of skills for innovation and productivity

Sills have become increas ngly important to economic growth in all countries due to the rapid progress in skill-
biased technologies (those that require special skills). The importance of skills for innovation and productivity in
Canada is examined in this Industry Canada study. The results suggest that companies that hire experienced em-
ployees and new graduates from universities outperform, in terms of product and process innovation, the firms
that do not. The evidence also indicates that inter-industry differences in labour productivity among Canadian
manufacturing industries are positively related to differences in skills intensity, after controlling for capital inten-

sity, R&D intensity and the influence of industry characteristics.

This note, authored by Jianmin Tang, Senior Research Econo-
mist with Industry Canada, summarizes the study by Rao, Tang,
and Wang (2002). This paper represents the views of the authors
and does not necessarily reflect the opinions of Satistics Can-
ada.

Introduction

Rapid progress in skill-biased technologies has increased the
demand for skilled workers in al countries. The importance of
human capital and skills, especially problem solving, communi-
cation and inter-personal skills has increased in all economies.
For instance, on a net basis, al jobs created in Canada during the
1990s required at least a high school diploma. Growth was much
faster for jobs requiring a post-secondary diploma or a university
degree than jobs with lower qualifications (Chart 1). Indeed, jobs
requiring less than high school diploma declined. Similar trends
are also observed in other OECD countries.

Skills are one of key drivers of innovation and improvements in
productivity. Recently, many studies have identified Canada's
relative weak innovation performance as one of the main reasons
for Canada’'s productivity problem — Canada’'s labour productiv-
ity level is well below the United States (U.S.) and the gap
widened considerably in the second half of the 1990s.

The main objective of this article is to examine the linkage be-
tween skills, innovation and productivity in Canada. Using
Statistics Canada's Survey of Innovation 1999, the article analy-
ses the impact of different types of skills for product or process

innovation. The article aso uses panel industry data to study the
role of skills in accounting for the inter-industry differences in
labour productivity levels among Canadian manufacturing in-
dustries.

The dynamics of innovation in Canada: a firm-level
analysis

Using firm-level data from the Survey of Innovation 1999, this
article examines the importance of skills for innovation in Cana-
dian manufacturing industries. Two types of innovation
outcomes are analysed: product innovation (introduction of new
or significantly improved products); and process innovation (in-
troduction of new or significantly improved processes).

The sample consists of 5,451 manufacturing firms. All 20 three-
digit" manufacturing industries are represented. Of the total sam-
ple, 68 per cent of firms reported undertaking product innovation
(Chart 2). Almost 65 per cent of all firms report some type of
process innovation. About 80 per cent of al firms in the sample
undertake either product or process innovation. Only slightly
more than half (54 per cent) of al firms report the two types of
innovation.

! The Survey of Innovation 1999 employed the North American Indus-
trial Classification System (NAICS).
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Chart 1. Employment growth by educational
attainment, Canada
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The firmsin the sample are organized into four separate groups:

e firmsthat report either product or processinnovation are
compared with non-innovators,

e firmsthat do both types of innovation are compared
with non-innovators;

e firmsthat report only product innovation are compared
with non-innovators; and

e firmsthat report only process innovation are compared
with non-innovators.

The innovation behaviour of the four sets of firms is examined
separately by using a logit model. The empirical results suggest
that (a) hiring experienced employees and new university gradu-
ates, (b) co-operation with other firms, (c) product market
competition and government support for R&D, and (d) training
and technical support and assistance programs are the important
drivers of product and process innovation.

Importance of skills for innovation and labour
productivity in the Canadian manufacturing sector

Labour productivity varies a great deal across Canadian manu-
facturing industries. For instance, in 1996, output per person
employed varied from a high of $116,760 in refined petroleum
and coal industry to a low of $33,090 in clothing industry. Simi-
larly, there are substantial differences in capital intensity, R&D
intensity and education attainment of employees across manu-
facturing industries.

In addition, the Canada-U.S. manufacturing labour productivity
level gap increased from 21 percent in 1990 to 34 percent in
2000, and the gap is pervasive across many manufacturing in-
dustries, especially large ones in machinery and electrical and
electronic equipment industries. This happened despite a sub-
stantial increase in Canada’s trade and investment linkages with
the U.S. and other countries. Canada, however, generally lags the

U.S. in capital intensity and R&D intensity. It also trails behind
the U.S. in university education.

Canada leads the U.S. in terms of the proportion of employees
with some (one to three years) post-secondary education, but it
lags significantly behind the U.S. in terms of the proportion of
the employees with a university education. For instance, in 2000,
the share of the population aged 25-64 with a university degree
in the labour force was 20 per cent in Canada compared to 30 per
cent in the U.S. (Chart 3). This gap is greater in the manufactur-
ing sector than at the economy-wide level as Canadain 1998 had
only 60 per cent of the U.S. proportion of workers with a univer-
Sity degree in the manufacturing sector, compared to 68 per cent
for all industries.

In this section, using the panel data on Canadian manufacturing
industries, the article examines the role of differences in skills
and other variables in the differences in productivity levels
among Canadian manufacturing industries. Skills are proxied by
two education variables. the proportion of workers with some
post-secondary education; and the percentage with a university
degree. In a knowledge-based economy, it is expected that a uni-

Chart 2. Manufacturing firms engaging in
innovation, 1997-99
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Chart 3. Percentage of labour force with university
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versity education will have a greater positive impact on innova-
tion than a non-university post-secondary education. This is
especially true for fundamental innovation and productivity be-
cause a university education provides skills that are essential to
succeed in a fiercely competitive and fast changing global
knowledge-based economy. In addition to the two skills vari-
ables, the article also includes capital intensity (capital stock per
worker), R&D intensity (R&D per worker) and industry charac-
teristics as the drivers of productivity levels. Skills are
hypothesised to influence productivity directly as well as indi-
rectly by stimulating fundamental innovation via increased R& D
spending.

After controlling for the influence of industry characteristics, all
other explanatory variables have a positive impact on labour pro-
ductivity. As expected, differences in “university education”
have a much larger impact on inter-industry differences in pro-
ductivity levels than differences in “some post-secondary
education”. The two skill variables have a positive impact on
R&D spending, the key driver of fundamental innovation. Not
surprisingly, once again, “university education” has a bigger im-
pact on R&D spending than “some post-secondary education”.

Conclusions

All economies are becoming increasingly knowledge-based. In
addition, all industrialised countries are currently facing a short-

age of highly qualified people and these pressures are expected to
increase in the future because of low birth rates and the ageing of
population. Consequently, competition for skilled people among
countries is going to intensify. Given that human capital is a
strong complement to R&D and physical capital, especialy
M&E, improving the economic climate for attracting and retain-
ing skilled people is critical for stimulating innovation and
increasing the trend productivity growth in Canada. In addition,
Canada needs to close the capital intensity gap and the gap in
university education vis-a-visthe U.S., our largest trading partner
as well as a mgjor competitor. This would set in motion a virtu-
ous circle of narrowing of the capital deficit and the innovation,
productivity and real income gaps vis-a-visthe U.S.
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High-speed Internet by cable, 2001

A ccessto high-speed Internet by cable increased substantially in 2001, but smaller communities in Canada were
still far behind their larger counterparts. Despite the improvement in the availability of this technology in small
communities, the gap between them and medium-sized and large communitiesis still significant. More than 70%
of cable homes (homes with access to cable) in small communities did not have access to high-speed Internet by

cable.

As of August 31, 2001, just over 9.4 million homes, or about
85% of cable homes, had access to broadband service, up from
about 70% a year ago.

Deployment occurred fastest in small communities, where the
number of homes with access to high-speed service more than
doubled to almost 363,400. This represented only about 27% of
homes with access to cable, up from 11% in 2000. In medium-
sized communities, 78% had access, compared with 47% in
2000.

Network upgrades necessary to offer this service were almost
completed in the largest communities, where 96% of cable
homes had access to this broadband technology, up from 86%.

The rate of adoption of cable Internet also progressed rapidly in
communities of all sizes. Overal, amost 15% of homes with
access to cable Internet had adopted it as of August 31, 2001.

The rate of adoption was highest in large communities (16%) and
lowest in small communities (10%).

In total, there were just under 1.4 million subscribers to Internet
by cable as of August 31, 2001, up 77% from 2000. This strong
growth continued in the latter part of 2001 and the number of
subscribers surpassed 1.7 million at the end of the year, accord-
ing to the Household Internet Use Survey.

There are signs that the gap between large and small communi-
ties will continue to close. Investments in cable systems serving
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small communities amounted to $88.5 million in 2001, up from
$74.8 million in 2000.

The top four cable operators, who have aggressively upgraded
their networks in large and medium-sized communitiesin the last
years, invested $34.7 million in small communities in 2001. This
could signal a wish to offer a suite of broadband services similar
to those available in larger communities. If this strategy were
adopted, availability of high speed Internet by cable in small
communities would progress significantly, since 40% of cable
homes in these communities are served by those enterprises.

Smaller cable operators, who often find it difficult to raise the
necessary sums to upgrade their networks, serve the majority of
households in smaller communities. Despite this difficulty,

smaller cable operators invested $53.8 million in their systemsin
2001.

Note: For the purposes of this report, large communities repre-
sent census metropolitan areas, medium-sized communities
represent census agglomerations and small communities repre-
sent census divisions outside those areas.

Service bulletin, broadcasting and telecommunications, Vol. 32,
no. 3 (56-001-XIE, $10/$32) will be available soon.

Daniel April, SEID, Satistics Canada.
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Internet by cable - Deployment, penetration and investment indicators by community sizel

2000 2001 % increase
Deployment
Homes with access to Internet by cable 000
Large-size communities® 6,567.7 7,529.6 14.6
Medium-size communities® 898.9 1,512.1 68.2
Small-size communities® 143.1 363.4 154.0
Total 7,609.7 9,405.1 23.6
Homes with access to Internet by cable / homes with access to cable %
Large-size communities 85.7 96.1 12.2
Medium-size communities 47.3 78.3 65.6
Small-size communities 10.8 27.0 150.6
Total 69.8 84.7 21.2
Penetration (Adoption) 000
Subscribers to Internet by cable
Large-size communities 696.2 1,174.7 68.7
Medium-size communities 80.1 178.3 122.5
Small-size communities 10.1 37.4 271.8
Total 786.4 1,390.4 76.8
Subscribers to Internet by cable / homes with access to Internet by cable %
Large-size communities 10.6 15.6 47.2
Medium-size communities 8.9 11.8 32.6
Small-size communities 7.0 10.3 47.1
Total 10.3 14.8 43.7
Subscribers to Internet by cable / homes with access to cable %
Large-size communities 9.1 15.0 65.1
Medium-size communities 4.2 9.2 119.0
Small-size communities 0.8 2.8 266.8
Total 7.2 125 73.4
Investments 000%
Additions to the cable network
Large-size communities 1,214,537.8 1,796,135.2 324
Medium-size communities 234,618.9 243,208.9 3.5
Small-size communities 74,789.6 88,467.2 15.5
All communities with access to cable services 1,523,946.3 2,127,811.3 28.4
Additions per home passed by cable $
Large-size communities 158.41 229.28 44.7
Medium-size communities 123.36 125.89 2.0
Small-size communities 56.40 65.83 16.7
All communities with access to cable services 139.88 191.53 36.9

1 The coverage of cable systems sometimes crosses the boundaries between communities of different sizes. In those cases, the cable system was
assigned to the community that served the largest number of homes. This limitation of the data does not significantly affect its analytical value.

2 A large community is here defined as a census metropolitan area (CMA). A CMA isavery large urban area, together with adjacent urban and
rura areas that have a high degree of economic and socia integration with that urban area.

3 A medium-sized community is here defined as a census agglomeration (CA). A CA isalarge urban area, together with adjacent urban and rural
areas that have a high degree of economic and social integration with that urban area.

4 A small-size community is here defined as a census division located outside a CMA or CA.
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The state of telecommunications services in Canada

Canada has developed a telephone system recognized to be among the best in the world. Data from Statistics
Canada’ s Annual and Quarterly Surveys of Telecommunications are examined as to how the telecommunications
services industry is performing in the context of a changing regulatory environment. Findings are presented based
on indicators of concentration, which have been developed and analyzed for selected market segments.

\ Telecommunications connects Canadians

Canada's telecommunications service providers and their
network infrastructure have kept Canadians connected for over a
century. From plain old telephone services to the latest mobile
devices, Canada has been among the pioneers of products and
sophisticated networks that make them operable. With the
introduction of technological advances and market liberalization,
the Canadian telecommunications services industry has
undergone remarkable growth and transformation, particularly in
the adoption and use of telecommunications services by
consumers and businesses. Service providers have adapted to
these fast changing market conditions and opportunities with an
unprecedented  wave  of

mergers, acquisitions and

appropriate. Thus, the provision of local or long distance services
by wireline and wireless technologies will be considered here as
different products, leading to the existence of different markets.
Local mobile services are considered as a proxy for mobile te-
lephony in general, since long distance mobile services are not
yet provided as stand alone services.

Hirfindahl-Hirschman Index Analysis

Considering the diversity of products and markets, assessing the
status of competition is a complex task. Indicators in the form of
the Hirfindahl-Hirschman Index (HHI) were analyzed for each
product, by province in order to get a sense of market power’. A

relative assessment among

corporate transactions. The
structural changes stemming

from the increasingly
competitive environment
make the tasks of measuring
and assessing

telecommunications services

The telecommunications services industry is comprised
of network operators and resellers of telecommunica-
tions services, traditionally classified to one of the five
telecommunications industries under the North Ameri-
can Industry Classification System (NAICS 5133) —
wireline (51331), wireless (51332), resellers (51333),
satellite (51334), and other (51339) (Statistics Canada

the various telecommunica
tions services can be made by
ordinally ranking (first, sec-
ond, third, etc.) the HHIs for
each province, and then
summing and averaging the
cardinal values of the ordi-

even more critical.

Canada taken an

incremental  approach  to

introducing competition, gradually opening up monopoly-based
telecommunications markets over the last twenty years. This
began with private linesin 1979, followed by the liberalization of
the terminal equipment market (1980-82), the resale of long
distance services (1987), privatization (international long
distance carrier Teleglobe, 1987; satellite telecommunications
provider Telesat, 1992), facilities-based long distance (1992)
and, more recently, local telephony (1997), payphones and
overseas telephony (1998), and fixed satellite services (2000).

1998).
has

Telecommunication service and products

While telecommunications service providers offer a wide range
of products to Canadian businesses, households and government,
this discussion is limited to the telecommunications industry’s
most important products: local telephony, long distance teleph-
ony, data, and private line (or dedicated) services. These products
are delivered over both fixed and wireless networks. To the ex-
tent that that there are strong substitution effects between
wireline and wireless services, the products would define asingle
market, as is the case for data and private line (where it is likely
that customers are less concerned with the technology employed
than with the cost of the service). There are, however, severa
historical, technological and regulatory reasons why market seg-
mentation between fixed and mobile telephone services is

nals’. The lower the average

ordina value, the less market
power is deemed to be present (less concentrated market). The
results of this methodology are presented in Table 1.

Markets were found to be less concentrated in mobile services,
followed by long distance wireline, private line and data services,
and lastly, local wireline services. Thisiswhat might be expected
given the deregulation time frames for the various products, as
well as their specific characteristics. Mobile services, for exam-
ple, lend themselves best to a geographic overlap of networks,
therefore setting the stage for genuine competition. In addition, a
competitive market structure was adopted when mobile services

! The HHI is the sum of the squares of the market shares for a given
product in a given province or territory. It runs between 1 (monopoly),
declining with each added company and approaching O (where there is
perfect competition). HHIs have been calculated for provincial markets
for the product groups described above.

2 For example, if local mobile services had the lowest HHI in every
province, its ordinal ranking would be 1 for each province and the aver-
age of these would be 1. The territories have been omitted, since each
reported HHIs of 1 (monopoly) for al products.
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Table 1. Index of market power,
telecommunications services in Canada, 1999.

Telecommunications
Rank |service Provincial ordinal average
1 Local Mobile 15 Less concentrated
2 LD Wireline 2.4
3 Private Line 2.7
4 Data 2.9
5 Local Wireline 4.3 More concentrated

were first introduced — with the creation of regional duopolies
(two service providersin one market area).

The relatively similar ordinal ranking of the non-local wireline
services (voice, data and private) isinteresting. The fact that data
and dedicated services have been unregulated for a considerably
longer period than long distance voice services, one might expect
a more developed competitive market structure for the former.
Voice services, on the other hand, have been provided to a large
extent by non facilities-based resdllers, an area characterized by
ease of market entry. Do these characteristics imply co-incidental
HHI results? The data suggest that the number of resellers were
in rapid decline over the period — there were 54% fewer in 1999
than in 1997, whereas the number of facilities-based carriers of
LD services declined only 7%. With the decline in resellers, the
competitive profile of the markets for these services seems to be
converging — the same companies are increasingly responsible
for providing a growing share of all three of these services. The
local wireline market is ranked the least competitive.

A generalized market structure index by province for 1999 is
achieved by taking an average of the HHIs for each of the serv-
ices by province (Chart 1). Overall, Quebec comes out on top,
followed closely by Ontario and British Columbia. These are also
Canada’s three largest telecommunications markets, and their
sheer size is undoubtedly a key factor explaining the extent of

Chart 1. Average HHI for telecommunications
services, by province, 1999.

Nfld.

PEI

NS

NB

Que.
Ont.

Man.

Sask.

Alta.

BC

I
\
\
\
\
\
\
\
\
\
: : :

.20 0.40 0.60 0.80 1.00

HHI (Hirfindah-Hirschman Index)

0.00 0

Chart 2. Average change in HHI, by province, 1998-
1999.

I
Nfld. ]

=
@
=

-10 -5 10 15 20 25

decreasing <- Concenteration-> increasing (% change 1998-1999)

competition found in those markets. Smaller markets may simply
not be able to generate the level of activity that would justify
market entry given the significant capital investments required.

Not only did Quebec and Ontario report the lowest HHIs in the
country, but the average HHI for the telecommunications serv-
ices listed in Table 1 declined over the 1998-1999 period for
these provinces — indicative of falling market concentrations and
increased competitiveness. HHIs for four of the five telecommu-
nications services declined in Quebec and Ontario, yielding an
average drop of 5.1% in Quebec, and an average drop of 2.5% in
Ontario (Chart 2). Despite British Columbia’'s lower concentra-
tion compared with most of the other provinces, only two of the
five services marketed there showed lower HHIs — overall they
increased by an average of 4.1% from 1998 to 1999.

In the middle range, with HHIs between 0.700 and just over
0.800, are Alberta, Nova Scotia, Manitoba and New Brunswick,
Canada’s fourth, seventh, fifth and eighth largest telecommuni-
cations markets respectively. New Brunswick recorded the
lowest average increase in HHI for the telecommunications
services reported for that province, at only 0.4%. Between 1998
and 1999, two of its three telecommunications services showed a
lower HHI, whereas two of five services in Nova Scotia and
Manitoba, and one of four services in Alberta showed lower
HHIs. Manitoba had the next smallest increase in average HHI of
the middle group (6.0%), followed by Alberta (13.2%) and Nova
Scotia (14.8%).

The provinces displaying the highest HHIs are Newfoundland,
PEI, and Saskatchewan. In Newfoundland, each of the three
products for which HHIs were calculated showed markets with
increased concentration, as did four of the five in Saskatchewan.
PEI's average HHI only increased by 5.9%, however, meaning
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that it fared better than five other provinces. Newfoundland and
Saskatchewan posted the greatest increases in concentration be-
tween 1998 and 1999, with their average HHIs rising by 16.3%
and 23.2%, respectively. PEI. and Newfoundland are the two
smallest markets in Canada, and this has probably contributed to
their higher levels of concentration. Asfor Saskatchewan, despite
congtituting the sixth largest market (considerably larger than
PEI or Newfoundland), its competitive profile has lagged behind
al other jurisdictions. This may be attributed to the delayed in-
troduction of competition in that province compared to other
jurisdictions. Saskatchewan was granted a five-year exemption
from CRTC regulation at the time the new pro-competitive Tele-
communications Act was enacted in 1993. Facilities-based long
distance competition introduced in other provinces in 1992 did
not come into force in Saskatchewan until November 1996.
Likewise, local and pay phone competition was delayed until the
year after regulatory approval for deregulating these services in
other parts of the country.

‘ Need for increased measurement of regulatory impact

Clearly, more analytical work needsto be donein thisarea, in an
effort to measure the impacts and outcomes of the regulatory
decisions that have helped shape the state of telecommunications
services in Canada. Competition in the industry depends on many
complex and interrelated factors, including the regulatory
framework, the viability of aternatives, innovative technology,
consolidation of the sector, and convergence. However, we must
not forget the consumer, without whom there would be no reason
to compete at all. The telephone has come a long way since Al-
exander Graham Bell made the first long distance call from
Brantford to Paris, Ontario in 1876. In the past 125 years, Canada
has developed a telephone system recognized to be among the
best in the world. The decisions and choices made now will
shape the kind and quality of services we can expect in the fu-
ture.

Heidi Ertl and Haig McCarrell, SEID, Satistics Canada.
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Television broadcasting, 2001

The rapid growth of specialty television services and pay-TV is having a profound impact on revenues, profits
and employment in the Canadian television industry, according to the latest figures. In 2001, specialty television
reported revenues of $1.2 billion, up 13.9% from 2000. This level represented 26.6% of total television industry
revenues of $4.5 hillion, compared with only 19.0% in 1998.

Similarly, pay-TV revenues reached $286.0 million in 2001, a
33.8% gain from 2000. This level represented 6.3% of total reve-
nues, double the proportion of 3.3% in 1998. (Statistics in this
release are for the fiscal years ending August 31.)

From 1998 to 2001, the share of total revenues represented by
private conventional TV and public and non-commercia TV
combined has declined from 77.7% to 67.1%.

The profit margin of the pay-TV segment increased from 18.1%
in 1998 to 21.7% in 2001, while that of specialty television rose
from 14.5% to 17.4%.

Pay-TV'’s profitability depends on its ability to attract new sub-
scribers rather than advertising revenues. The increased
penetration of direct-to-home satellite services and digital cable
has had a positive impact on the financial performance of these
operators.

Television broadcasters sold airtime worth more than $2.5 billion
last year, up 4.3% from 2000, the biggest increase in the last
three years. Airtime sales accounted for 56.6% of total industry
revenues.

The strongest growth in airtime sales occurred in the specialty
segment, where sales jumped 15.1% to $438.0 million. This rep-
resented 17% of the industry total, up significantly from 10% in
1998.

Private conventional broadcasters still accounted for the lion's
share, with amost $1.8 hillion in airtime sales last year, up 1.5%
from 2000.

About 58% of conventional stations reported profits in 2001,
down from 67% in 2001, while the percentage of specialty serv-
ices that realized a profit remained essentially unchanged at
about 75%.

Average weekly employment in the television industry fell from
20,094 in 2000 to 19,507 in 2001 after two years of marginal
gains. This downturn is attributable to the public and non-
commercial segment, where the workforce fell more than 11.0%.
Employment among private broadcasters rose 3.7%.

Television broadcasters spent 59% of their revenues on pro-
gramming and production in 2001, compared with 57% in 2000.
This upward trend was observed in all segments of the industry,
except pay-TV.
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Available on CANSIM: table 357-0001. More detailed infor- Daniel April, SEID, Satistics Canada.
mation will soon be available in the Broadcasting and

telecommunications bulletin, Vol. 32, no. 1 (56-001-XIE, 2288
$10/$32).

Financial indicators by type of television broadcasters

1998 1999 2000 2001 2000 to 2001
$ thousands % change
Revenues
Total 3,777,232.1 3,981,330.4 4,290,152.1 4,526,440.2 5.5
Private conventional television 1,821,868.3 1,873,901.6 1,887,221.3 1,910,852.5 13
Public and non-commercial conventional television 1,113,282.2 1,070,136.4 1,132,753.4 1,126,074.1 -0.6
Specialty television® 717,197.7 880,610.5 1,056,508.2 1,203,519.8 13.9
Pay television® 124,883.8 156,681.9 213,669.2 285,993.8 33.8
$ thousands % change
Sale of airtime
Total 2,328,816.0 2,386,622.2 2,456,089.7 2,560,490.4 4.3
Private conventional television 1,723,095.1 1,758,751.3 1,763,473.8 1,789,704.1 15
Public and non-commercial conventional television 365,216.3 323,494.9 311,914.8 332,762.6 6.7
Specialty television® 240,504.6 304,376.0 380,701.1 438,023.7 15.1
Pay television® 0 0 0 0
%
Profit margin (PBIT) (private)
Total 12.3 14.7 15.3 15.1
Private conventional television 11.0 14.9 13.8 12.6
Specialty television® 14.5 13.4 18.5 17.4
Pay television® 18.1 20.2 12.3 21.7

Statistics collected and published by the Canadian Radio-television and Telecommunications Commission (CRTC), Industry Statistics and Analy-
sis, Broadcast Analysis Branch.

... Figures not appropriate or not applicable.
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What's new?

Recent and upcoming events in connectedness and innovation analysis.

| Connectedness

The Connectedness Series, Volume 7 and Volume 8 were
released in October. Volume seven featured Unveiling the
digital divide. Volume 8 featured The sate of
telecommunications services.

A pocket-size guide to the information and communications
technology sector, Internet use and more, Canada’s information
society will be released in November.

\Telecommunications

Annual of telecommunications service

providers

survey

The publication Telecommunications in Canada, 1999, No. 56-
203, was released in August 2002.

Quarterly survey of telecommunications service

providers

The service bulletin, Telecommunications statistics, 1% quarter,
2002, No. 56-002-X | E was released in September 2002.

Broadcasting

Two issues of the service bulletin Broadcasting and
telecommunications were published in June 2002, one
presenting the 2001 statistics for Television broadcasting (56-
001, volume 32, no. 1) and the other the 2001 statistics for
Private radio broadcasting (56-001, volume 32, no.2).

Two articles appeared in the Daily in September 2002. The first
provided information on the deployment and use of Internet by
cable by community size (September 3, 2002). The second
article presented information on the impact of competition
between cable and wireless operators by community size
(September 12).

A Broadcasting and Telecommunications service bulletin
providing cable industry statistics for 2001 is forthcoming.

Household Internet use

The redesigned electronic commerce component of the 2001
Household Internet Use Survey was released in September. The
electronic commerce component was redesigned to be able to
capture Internet shopping from households that regularly used
the Internet from various locations, solely for household
purposes. In previous years, household electronic commerce
data were collected only if the Internet shopping was conducted
from home. This survey improvement constitutes a break in the
data series, preventing a direct comparison of results of 2001
with those of previous years. The final year of collection of the
HJUS will be conducted in January 2003 for reference year

2002. Presently a feasbility study is being developed to
determine the utility, feasibility and potential of continuing this
data series.

Results from the 2001 Household Internet use survey were
released in July.

| Business e-commerce

Survey of electronic commerce and technology

The report Embracing e-business: Does size matter? part of the
Connectedness Series, was released in June 2002. It is available
on Statistics Canada’'s Web site (www.statcan.ca). From the Our
products and services page, choose Research papers (free), then
Communications.

| Science and innovation |
‘ S&T activities |

Research and development in Canada

Estimates of Canadian research and development expenditures
(GERD), Canada, 1991 to 2002, and by province 1991 to 2000
will be released in November 2002.

Federal and provincial S&T
Federal science expenditures

A working paper, Federal government expenditures and
personndl in the natural and social sciences, 1992-93 to 2001-
2002 (preliminary) was released in June 2002.

Industrial R&D
Research and development in Canadian industry (RDCI)

Volume 26, No. 4, Industrial research and development, 1998
to 2002 (preliminary) was released in July 2002.

Research and development in the health field

A working paper, Estimates of total expenditures on research
and development in the health field in Canada, 1988 to 2001
was released in May 2002.

| Human resources and intellectual property

Federal intellectual property management

Federal science expenditures and personnel 2001-2002, intel-
lectual property management, fiscal year 2000/2001

The 2001 survey is in the field. Results are expected to be
available in the fall of 2002.

The higher education sector

Intellectua property commercidization in the higher education
sector
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The 2001 survey isin the field. Results are expected to be avail-
able in the fall of 2002.

surveys as well as decision makers who use survey findings for
policy formulation.

Advanced technologies

| \Biotechnology

Innovation and advanced technologies

A working paper entitted Survey of innovation 1999:
Methodological framework—decisions taken and lessons
learned by Susan Schaan and Brian Nemes was released in June
2002.

A working paper entitled An overview of organisational and
technological change in the private sector, 1998-2000 by Louise
Earl, based on the organisational and technological change
question in the 2000 Survey of electronic commerce and
technology (SECT), was released in June 2002.

Innovation

Innovation in manufacturing

Data from the 1999 Survey of innovation are available for
special tabulations. We are developing the methodology for sub-
provincia aggregates of survey data.

Innovation in services

A new survey of innovation in selected service sector industries
is being prepared. Questionnaire design has begun.

A presentation on Knowledge in business service industries:
How much do the innovation surveys miss? was made at the
conference on “Services and Innovation” held in Manchester,
England on September 26" and 27", 2002. The conference was
hosted by the Centre for Research on Innovation and
Competition, University of Manchester

Innovation in services seminar series

Statistics Canada in partnership with the University of Ottawa
(PRIME) is holding a series of fortnightly seminars in
preparation for the launch of the next survey of innovation in
service industries. The series is scheduled to begin in October
2002 and will continue until spring 2003.

The process of innovation in services is less well understood
than the manufacturing sector. Services innovation is neither
identical to that of manufacturing firms nor something
completely new or unfamiliar. This topic has drawn a great deal
of attention in recent years. These seminars will make a
retrospective evaluation of what we have learned from our
experience with measuring innovation in the service sector and
what improvements can be made.

The speakers at the seminars will look at innovation from
different perspectives. They will include people who have
experience in measuring innovation in services, academics who
theorize about the innovative behaviour of the firm, researchers
who have tested hypotheses using data from the innovation

The Biotechnology use and development survey 2001 is in the
field. Results are expected in the fall of 2002

’ Knowledge management practices

Work has commenced on creating a linked database for the
Knowledge management practices survey.

| National and international

The book Networks, alliances and partnerships in the
innovation process (Kluwer Academic Publishing) was released
in September 2002. This publication is a result of the fifth in a
series of joint research projects organized by the Program of
Research on Innovation, Management and the Economy
(PRIME) and Statistics Canada. The research projects examined
key aspects of the innovation process. The most recent
workshop focused on alliances, networks and partnershipsin the
innovation process from which this volume was produced.
Given that alliances, networks and partnerships transcend
geography and subsume technologies and practices,
understanding their role in the process of innovation is
important.

The approach taken in the book includes discussion of
frameworks, measurement, practice and impacts. Each of the
chapters in this intriguing reading has referenced how firms use
alliances, networks and partnerships to achieve their innovation
strategies. The speed with which innovation is exercised by
firms will determine their competitive capability. Accordingly,
firms are partnering with other firms, organizations and
institutions in an effort to prosper with the key gain being
improved timeliness. A recurring theme in the text is aliances,
networks, and partnerships are important to the innovation
process because they represent innovative strategic
arrangements that enhance the process and foster mechanisms to
internalize knowledge spillovers. As a consequence, this new
technology-based competitive order is changing the boundaries
of the firm. As these boundaries change, the role of the public
sector will become more important. If technology policy isto be
effective in assisting domestic industries to compete
successfully in global markets, government’'s ability to
successfully facilitate alliances and networks and to partner with
private-sector firmsin atimely manner will be critical.

Among the merits of the book are the authors' abilities to set
forth a policy and a research agenda for others to expand upon.
The reader is left with the message that this collection of work
can serve as a catalyst for improved “analytic radars and to open
up new avenues of analysis and action”. Clearly, future work in
the area will determine the impact and effectiveness of the
policy and research agenda provided by the authors.
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