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GGlloobbaall  oorr  mmuullttiinnaattiioonnaall??  IItt  mmaatttteerrss  ffoorr  iinnnnoovvaattiioonn!!  
he trend towards the globalization of factor, product and financial markets is drawing an increasing amount 
of attention. Work is underway to develop methodologies and to harmonize among countries data on the 

economic activities of globally operating corporations. An understanding of their business models, corporate 
strategies and organizational structures is also needed to gather and, more importantly, interpret information 
about their innovation activities. This note identifies four main models of globally operating corporations accord-
ing to their impact on technology transfer and innovation in host countries. 

Globalization is a vaguely understood phenomenon but by any 
indicator currently available, it is clear that it is large and grow-
ing. Both national and international organizations are paying an 
increasing amount of attention to understanding the role and in-
fluence of the globally operating corporations. 

Information gathering on the business activities of globally oper-
ating corporations has been evolving over time as their activities 
have diversified across industries 
and national borders, raising new 
policy issues. In the 1950s and 
1960s, for example, the concern 
centred on the balance of pay-
ments effect of the foreign direct 
investment by industrialized 
countries. As inward and outward 
foreign direct investment contin-
ued to increase rapidly, other 
effects began to draw attention in 
the 1970s and 1980s. These included questions about its effect on 
international shifts in production resulting from the activities of 
the globally operating firms, changes in relative wage rates be-
tween the host and home countries, and job gains and job losses. 

More recently, interest in the impact of globally operating compa-
nies on technology transfer and innovation in host countries has 
also been growing. After the elimination of the traditional protec-
tionist measures, knowledge has become the strategic asset. The 
resource-based approach to organization and management has 
shifted the focus from product and market shares to the develop-
ment of competencies and capabilities as the source of sustainable 
competitive advantage. The process by which firms learn and cre-
ate competitively valuable organizational knowledge has emerged 
as the primary function of the firm. Knowledge creation and man-
agement has become to corporate strategy what excellence was in 
the 1980s.  

As globally operating corporations take a global perspective of 
inputs and location of production and research facilities, it is of 
interest to host countries to know to what extent they share in the 
development of competencies and benefit from the transforma-
tion of this knowledge into products. 

There are four identifiable types of globally operating corpora-
tions: global, multinational, international and transnational. 
Although these terms often get used synonymously, each repre-
sents a different business model and corporate strategy to cope 
with uncertainties of a rapidly changing business environment and 
to participate in the world market. Needless to say, the types are 
not watertight; the focus of the corporation determines the type. A 
distinguishing mark is the corporation’s strategy to participate in 
the world market. Their main distinguishing characteristics are 

outlined in the table below.  

A corporation can choose to expand 
either by taking advantage of the 
economies of scale a borderless mar-
ket offers or by introducing new 
products or processes of production 
and delivery. The former is perform-
ance-oriented, designed to perfect 
standardization while problem-solving 
is critical to the latter. A global cor-
poration is an exemplar of the first 

strategy, while the multinational corporations focus on prob-
lem solving in each national market where they operate. 
International and transnational firms contain elements of both 
models. 

Global firms 

Global firms take advantage of the world markets by exploiting 
the economies of scale. Large volumes of standardized products 
and lower prices are at the core of their expansion plans. There-
fore, knowledge and innovation activities are typically 
centralized. Innovations introduced by the national entities tend 
to be replications and duplications of an innovation already in-
troduced by the firm elsewhere, usually the country of its 
nationality, with a minimal adaptation. The modifications may be 
performed at the centre or a regional headquarter, allowing for 
little, if any, technology transfer to the host country. Thus the 
principal units of analysis for decision-making are the global 
operating environment and worldwide consumer demand, not the 
product itself. Innovations introduced in host countries are typi-
cally of a low grade, and the scope for technology transfer tends 
to be insignificant. 

T 

There are four identifiable types of globally 
operating corporations: global, multina-
tional, international and transnational. 
Although these terms often get used syn-
onymously, each represents a different 
business model and corporate strategy to 
cope with uncertainties of rapidly changing 
business environment and to participate in 
the world market. 
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Multinational corporations 

Unlike the global corporation, which selects national markets with 
a view to maximizing economies of scale by increasing worldwide 
production of the same product, a multinational corporation se-
lects markets on the basis of a particular need that already exists 
but is not satisfied or by creating a new market by altering pur-
chasers’ preferences. The multinational corporation is more like a 
portfolio of national entities. The focus is on seeking global advan-
tage by identifying and developing products that satisfy a specific 
national market. The efforts are innovative, not routine, and most 
of the associated activities take place in the host country.  

International corporations 

An international corporation is a hybrid of global and multina-
tional corporations. The parent has less control as compared with 
the global corporation and national entities are less independent 
than they are in the case of a multinational corporation. Unlike the 
global corporation, some knowledge transfer does take place. The 
international corporation is the closest approximation of the inter-
national product cycle model: technology and new products are 
developed and designed at the centre and then transferred to the 
national entities for modifications to suit individual national mar-
kets. The main difference between a global and international 

corporation from the point of view of technology is the degree of 
novelty added by the national entities. It is much more in the case 
of an international corporation than a global corporation. 

Transnational corporations 

While national entities in a transnational model are not as inde-
pendent as in a multinational model, they play a crucial role in 
the success of the worldwide operations of the parent company. 
Far more knowledge and competencies are developed in host 
countries and innovations introduced by national entities contain 
a much larger component of novelty or technology than the in-
ternational model. Flexibility in the worldwide functioning of the 
transnational corporation and interdependence of some compe-
tencies based in national entities allow host countries the 
freedom to experiment and excel in order to maximize their con-
tribution to the overall functioning of the company.  

Although all the four models described above are in existence 
today, over time the trends have been shifting. The transnational 
model is said to be the latest trend in the way globally operating 
firms participate in the borderless market. 

Daood Hamdani, SIEID, Statistics Canada. 

 

Table 1. Classification of globally operating corporations according to their knowledge management and 
innovation strategies 

Type of corporation 

Characteristics Global Multinational International Transnational 

Business strategy Economies of scale Expansion through new 
products and new markets 

Efficiency and innovation, 
with emphasis on efficiency 

Efficiency and innovation, 
with emphasis on innova-
tion 

Market selection National markets chosen for 
their contribution to cost 
reduction 

National markets chosen for 
their stand-alone potential 

Market selection primarily 
driven by economies of 
scale 

Market selection driven by 
cost reduction and innova-
tion 

Knowledge production 
and management 
strategy 

Knowledge production is 
centralized 

Knowledge produced and 
retained within each na-
tional entity 

Knowledge production is 
centralized and transferred 
to national entities 

Knowledge is developed 
jointly by the centre and 
national entities and shared 
worldwide 

Configuration of assets 
and capabilities 

Centralized Decentralized and nation-
ally self-sufficient 

Core competencies central-
ized; complementary 
competencies decentralized 

Capabilities are dispersed 
worldwide but are interde-
pendent and specialized 

Role of national entities Implementing parent firm’s 
strategies 

Spotting and exploiting local 
(national) opportunities 

Adapting and leveraging 
parent firm’s competencies 

Differentiated contributions 
by national entities to inte-
grated worldwide 
operations 

Product innovation Minimal change to a core 
global product; adaptation 
occasionally in host country 

Specialized for each na-
tional market; most work 
done in host country 

Duplication of a global 
product with modification 
done in the host country 

Varies between national 
and global 

Process and delivery 
innovation 

Innovation takes place in 
one country, not necessarily 
the headquarters worldwide 

Nationally differentiated and 
largely independent for 
each national entity 

Same processes worldwide 
with some national adapta-
tion 

Coordinated and independ-
ent; some aspects similar 
and some differentiated 
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IInnnnoovvaattiioonn  aanndd  kknnoowwlleeddggee  ccrreeaattiioonn  iinn  aann  ooppeenn  eeccoonnoommyy::  CCaannaaddiiaann  
iinndduussttrryy  aanndd  iinntteerrnnaattiioonnaall  iimmpplliiccaattiioonnss  

sing a comprehensive survey of Canadian firms in the manufacturing sector (Statistics Canada’s 1993 Sur-
vey of Innovation and Advanced Technology), a new book by John Baldwin and Petr Hanel profiles a variety 

of actors that contribute to the innovation process. The authors describe a range of innovation types and the ac-
tors that participate in the innovation process thereby placing the R&D-centric knowledge creation process into 
context. The book shows that there are competing innovation systems at work and that some act as complements, 
while others act as substitutes for R&D. It also shows that the various parts of the innovation system fulfil differ-
ent functions. 

Introduction 
The study asks whether there is a small number of archetypal 
participants in the innovation process, each of which fulfils a 
different but specific function, with a recognizable set of charac-
teristics. It does so by investigating how innovations differ across 
size of firm, across industries, and across firms of different na-
tionalities. It also focuses on differences in the production 
process across these dimensions. It finds that the innovation out-
put of firms differs substantially across these 
dimensions. And it explains the different role 
that each participant plays. 

The diversity of innovation types 

Technological opportunity varies between 
industries and so does innovation intensity. A 
large proportion of innovations is created in a 
few core industries (chemical, petroleum 
refining, electronics, machinery, and 
instruments). The more mature industries in 
the secondary (transportation, primary metals, 
fabricated metals, non-metallic metal 
products, plastic, and rubber) and in the 
tertiary ‘other’ sector (clothing, food, textiles, 
leather, wood, paper, and other industries) 
receive their new materials, and intermediary 
inputs as well as new equipment and 
machinery from the core sector. Firms in the core sector are 
twice as likely to report innovations as firms in the tertiary 
‘other’ sector. Almost half of Canadian core-sector firms intro-
duced an innovation, while little more than 25% of firms in the 
least innovative industries of the tertiary ‘other’ sector did so. 
This difference emphasizes the importance of diffusion of inno-
vation from the core set of industries to other sectors. 

The study also shows that there is considerable specialization of 
function across different actors. While every third firm declared 
that it innovated over a three-year period, this overall average 
conceals large differences. The smallest firms (less than 20 em-
ployees) report innovations at about one-half the rate of the 
largest ones (more than 2000 employees). But small firms rely on 
large firms as part of an innovation network. This size effect is 
pervasive across most industries. 

There is also a considerable difference between firms that are 
internationally oriented and those that just serve domestic mar-
kets. The rate of innovation by multinational firms (whether 
foreign-owned or domestic-owned internationally-oriented firms) 
was considerably greater than for purely domestic firms. Export-
ers are more intensive innovators than are non-exporters. This is 
strongly suggestive of a two-tiered economy—one that engages 
in innovation pushed by the highly competitive international 
market and the other which is less innovative and that operates in 

a protected domestic sector. 

The impact of innovation 

Innovations can be aimed at exploiting scale 
economies, or they can be directed primarily at 
improving the flexibility of the production 
process. They accomplish the latter by reducing 
the length of production runs required to exploit 
economies of scale, by allowing for the quick 
changeover of products, or by facilitating the 
more rapid customization of products. 

The study finds that the innovation process in 
Canada had its greatest impact on a firm’s 
ability to respond flexibly to customers’ needs. 
Innovations increased production flexibility and 
sped up the response to changing customer 
requirements in more than half of all firms 

accounting for two-thirds of total industry employment. This 
confirms other information indicating that the adoption of ad-
vanced manufacturing information systems has increased the 
flexibility of production processes—from design and engineer-
ing, to automated control and inspection of materials, to 
assembly, and to final product inspection. 

Innovation has tended to increase the demand for skilled relative to 
unskilled workers. Innovation, on balance, has been skill enhanc-
ing. Other studies show that skill enhancement is directly related to 
the degree of novelty of the innovation.1 While innovations re-

                                                           
1 See, for example, Daood Hamdani, 2003. “Innovation and labour 

skills” in Fred Gault, Understanding innovation in Canadian industry, 
School of Policy Studies, Queen’s University, Kingston and Montreal: 
McGill-Queen’s University Press. Forthcoming. 

U 
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duced unit labour costs in many firms, they were more frequently 
associated with increases than decreases in employment. 

Finally, innovations were invariably associated with foreign 
market penetration. A significant proportion of the sales from 
innovations is exported. The more original world-first and Can-
ada-first innovations were responsible for a higher proportion of 
export sales than the imitative innovations. The importance of 
export orientation is confirmed by the finding that, while there 
are large differences in the innovation intensity of foreign-
controlled and domestic-controlled firms, once the export orien-
tation of a firm is considered, these differences become 
statistically insignificant. 

The innovation process 

Sources of innovation 

The innovation process is fed from multiple sources, some inter-
nal to the firm, others external to the business. Ideas for new and 
improved products and processes are generated in the course of 
market transactions with clients and suppliers, with related and 
unrelated firms and by other external sources. Ideas for new 
market opportunities are seized and adapted to a firm’s advan-
tage by the management, research, marketing and engineering 
personnel of the firm. 

While there is a broad array of information sources used for in-
novation, research is cited as the most important source of new 
ideas after management. Management is the principal source of 
innovative ideas primarily in smaller firms. Large firms are more 
likely to use R&D along with other sources. The results also 
show that other sources are used to complement R&D. While the 
R&D-centric model is a relevant depiction of one mode of inno-
vative activity, it needs to be modified to include an outward 
orientation to customers. 

The study describes three clusters of firm types that combine 
external links with internal capabilities. The first two groups of 
firms rely on R&D. One builds networks with market partners. 
The other relies more on its own extensive resources and devel-
ops a capacity to ingest outside sources of knowledge by 
combining internal expertise in R&D with spillovers of outside 
knowledge derived from research institutions. A third cluster, an 
alternative to the R&D-based model, consists of those who focus 
on internal engineering and production expertise and combine 
this with knowledge spillovers derived from universities. Univer-
sities are an important part of the innovation process, in 
particular when it comes to supporting applied research. 

The R&D process 

While over two-thirds of firms were conducting some form of 
R&D2, only about one-quarter of firms conduct R&D on an on-
                                                           
2 Propensity to do R&D tends to be higher in innovation surveys as 

compared with the R&D surveys, partly because of the sampling strat-
egy. For more details, see “Why do the surveys of innovation and 
R&D diverge? In Innovation Analysis Bulletin, Vol. 2(3), September 
2000. Cat.88-003-XIE. 

going basis. It is this form of R&D that is most closely associated 
with innovation. Less than 10% of firms regularly perform R&D 
and do so in a dedicated facility. The R&D process then consists 
of a small core of firms conducting R&D regularly in a dedicated 
facility and a large group who do so only occasionally and most 
often in other departments of the firm. The Canadian economy is 
characterized by a relatively small group of intense innovators 
and of specialized R&D performers. 

Technology acquisition 

While only a few firms reported sales of disembodied innova-
tions, the diffusion of technology occurs in other ways. About 
60% of firms acquire some form of outside technical knowledge 
during their innovation process and 40% of these firms obtain 
their technology via a licensing agreement. 

Technical transfers through licensing arrangements are used more 
frequently in situations where a firm’s innovation does not origi-
nate in R&D. These transfers are often concluded by foreign 
affiliates to support the adaptation of innovations that have already 
been developed elsewhere in the world. While licensing supports 
Canada-first innovations in the core sector, joint ventures are more 
common for Canada-first innovations in all sectors. 

Intellectual property rights 

Intellectual property rights are meant to protect the investments 
in knowledge creation and acquisition. While being innovative is 
a prerequisite for the need for protection, not all forms of statu-
tory protection are sought equally by innovative firms. After 
adjusting for variations in size, nationality, and industry, being 
innovative has its largest effect on the use of patents and trade-
marks. However, large and significant effects are also found on 
the use of industrial designs, trade secrets and copyrights. Inno-
vative firms then concentrate on patents but also use a wide 
range of other statutory forms of protection. 

The analysis shows that, while there is a close connection be-
tween innovation and patent use, the causal relationship is much 
stronger going from innovation to the decision to use patents 
than from the use of patents to innovation. This extends the find-
ings, based on other survey evidence, that patents are not seen by 
firms to be a very efficacious means of protecting innovations, 
even though they tend to be used once an innovation occurs. 

Financing 

Knowledge investments require financing. Since financing of 
these soft assets associated with knowledge creation is difficult, 
governments tend to subsidize R&D spending. The study finds 
that innovative firms are frequently forced to rely on internal 
sources of funds for investments that create innovations. More 
than two thirds of all firms finance innovation entirely from in-
ternal sources. 

Firms that are able to find outside funding (especially those that 
are Canadian-controlled) rely more on the federal government 
than other external sources. Financial institutions, provincial 
governments and related firms follow, by order of importance. 
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Venture capital is generally unimportant as a source of funds, 
except in the core sector. 

Complementary strategies for innovative firms 

Innovators differ from non-innovators in that they adopt a pur-
posive stance to find new products and to adopt new processes. 
The Canadian manufacturing sector is not a world where most 
firms are engaged in intensive innovative activity, where some 
are rewarded by chance and others are not. It is a world that di-
vides into firms that heavily stress an innovative strategy and 
those that do not. 

While an R&D emphasis is important, developing capabilities in 
a number of different areas is also generally a prerequisite for 
innovation. In particular, firms that give a stronger emphasis to 
technological capabilities and to marketing competencies are 
more likely to be innovators. The importance of skills in market-
ing and production confirms that innovators need to develop a 
capacity for processing information and to adapt to ever chang-
ing market conditions. 

Differences in innovation regimes across industries 

The study finds that there is a substantial heterogeneity in the in-
dustry environment. The core group of industries focuses relatively 
more on product than on process innovations. The secondary and 
tertiary ‘other’ sectors typically compete more on price and down-
play product innovation relative to process innovation3. Following 
are some of the other differences across industries. 

The higher the industry is in the technology diffusion chain, the 
larger the firm, and the more original the innovation, the more 
frequent and important is the research and development activity 
of the firm as a source of innovation. 

R&D partnerships and agreements are most concentrated in the 
core sector and least in the tertiary ‘other’ sector. 

Both of the clusters involving R&D—the one that combines 
R&D with customers, the other with external R&D partners—
can be found more frequently in the sectors that are higher up the 
innovation chain. 

Firms in the core sector more frequently report experimental de-
velopment and research departments as sources of technology 
solutions than they do production engineering in the case of 
product innovations. 

Firms in core sector industries make greater use of almost all 
forms of statutory protection for intellectual property, particu-
larly patents and trademarks. 

Firms in the ‘other’ sector have more difficulties in financing 
their innovations than do firms elsewhere. 

                                                           
3 Note the difference between the standard categories of primary, secon-

dary and tertiary industries from the context in which these terms are 
used here. Please refer to Section 2 for explanation. 

Government programs are used more frequently in the upstream 
than in the downstream sectors. Firms in the core sector focus 
more of their innovation expenditures on R&D, which means 
that they would naturally benefit more from subsidy programs 
that support R&D. 

Differences in innovation regimes across firm size 
classes 

Differences exist in the innovation regimes of small and large 
firms. The study demonstrates that, in Canada, small firms are less 
likely than large firms to introduce new products and processes. 
Similar differences are observed between large and small firms 
with regards to the frequency of R&D activity. Small firms are less 
likely to engage in R&D, just as they are less likely to innovate. 

It is important to note that while small firms may be less likely to 
innovate but their relative size is so much smaller that their inno-
vation rate per employee is greater than for large firms. 

While the firm-size effect is related to differences in the degree 
to which firms are engaged in innovative activities like R&D, it 
is not completely explained by it. In the analysis that examined 
the propensity to innovate and that accounted for whether firms 
were R&D performers, or whether they were foreign-owned, or 
whether they had developed a wide range of competencies, the 
effect of firm size on the probability of being an innovator is 
always found to be positive and highly significant. 

Differences in innovation regimes between more-novel 
and less-novel innovation types 

This study focuses on both frontier innovations and more incre-
mental innovations, finding that most reported innovation is of 
the imitative type. It also outlines the differences in the regimes 
that govern the production process in each case. To assess differ-
ent types of innovations, it contrasts world-first innovations with 
Canadian-first and ‘other’ innovations. 

Innovators in all three groups report similar effects on perform-
ance of the firm. Innovation contributes significantly to growth 
of firms in each group. 

A major difference between world-first innovators and all other 
innovators lies in the extent to which world-firsts involve a combi-
nation of product and process innovation. Novelty is associated 
with more complexity, in that the production of the new or im-
proved product also requires a change in the production process. 

The world-firsts are more likely to use outside groups that com-
plement their research and development facilities—related firms, 
industrial research firms, and universities—than are non-world-
first firms. Non-world-firsts are more likely to use the services of 
consultants along with information garnered from publications. 

World-firsts are more likely to increase the demand for workers 
than are non-world-firsts. 
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The areas that give innovators the greatest difficulty are the lack 
of skilled personnel, the lack of market information, and gov-
ernment standards and regulations. In each of these cases, world-
first innovators generally reported that they experience these 
problems more frequently than non world first innovators. This 
suggests these problems do not block innovation as much as they 
accompany more radical innovative efforts. 

Differences in innovation regimes by nationality 

Since the Canadian manufacturing sector has more than half of 
its output under foreign control, its performance is affected by 
the multinationals operating in Canada. At issue is the extent to 
which multinationals operating in Canada have a truncated local 
capacity to innovate. 

Multinational firms do not, in general, operate subsidiaries in Can-
ada that are truncated relative to Canadian firms. They contribute 
significantly to innovation and technological progress in Canadian 
manufacturing by conducting relatively more R&D, by tapping 
local resources, and engaging in partnerships and contracts with 
customers, suppliers, unrelated firms and Canadian universities. 

Foreign-owned multinationals are quite similar to Canadian-
owned multinationals with regards to the likelihood that they 
conduct R&D and that they introduce innovations. It is therefore 

the international orientation of a firm that is the most important 
factor that differentiates firms by innovation regime. 

Conclusions 

The study concludes that there are a number of participants in the 
innovation process. While industrial sector, firm size, nature of 
the technology and foreign ownership are important determinants 
of innovation, factors that are intrinsic to the firm itself such as 
export orientation, propensity to conduct R&D, abilities to secure 
financing and preferences for intellectual property regimes also 
differ across innovators. 

John Baldwin, Micro-economic Analysis Division, Statistics 
Canada and Petr Hanel, University of Sherbrooke. 

This article is taken from John Baldwin and Petr Hanel’s book 
Innovation and Knowledge Creation in an Open Economy: Ca-
nadian industry and international implications published by 
Cambridge University Press, Cambridge in July 2003. 

The book can be ordered on-line from 
http://www.cup.org/titles/catalogue.asp?isbn=0521810868. 

TThhee  eemmeerrggeennccee  ooff  bbrrooaaddbbaanndd  IInntteerrnneett  iinn  CCaannaaddaa  

lthough broadband technologies have been around for awhile, it is now apparent that they have started to 
impact the way Canadians use the Internet. The increasing use of faster high speed access and "always-on" 

connections are changing Internet usage. Once reserved for large institutions in the private and public sector, with 
nearly 49% of Canadian households regularly using the Internet from home, Canadian households are clearly be-
ginning to embrace broadband technologies. 

Most popular types 

Cable modems and Digital Subscriber Lines (DSL) are by far the 
most popular types of broadband Internet technologies in Can-
ada. In the business sector, T1 lines are sometimes also used, 
particularly in large institutions with the need for high capacity 
service. Other methods of Internet access—such as wireless 
methods and ISDN—currently represent a very small fraction of 
Internet users in Canada. For the purpose of analysis in this arti-
cle, comparison is made between the use of traditional "dial-up" 
Internet connections and all other connection types grouped to-
gether as broadband. 

Canadian households among world leaders in 
broadband use 

Nearly one-half (48.7%) of Canadian households that regularly 
use the Internet from home have a broadband connection (Table 
1). Almost one-quarter (23.7%) of all households in Canada con-
nected to the Internet by broadband in 2001. This rate of 

adoption places Canada among the world leaders in broadband 
use, second only to Korea among OECD countries in broadband 
use on a per capita basis (OECD 2002). 

Within Canada, the proportion of high-speed Internet subscribers 
increases as one travels from east to west. In each of the Western 
regions (Manitoba/Saskatchewan, Alberta, and British Colum-
bia), the number of high-speed subscribers outnumbered 
households using traditional dial-up methods of Internet access. 

Strong growth in cable connections 

Cable modems continue to be the most popular type of broad-
band technology, used by nearly 65% of Canadian households 
with high-speed Internet access in 2001 (CRTC 2002). Since 
1999, subscribership has soared from approximately 364 thou-
sand, to over 1.75 million by the end of 2001. 

The family of DSL technologies is the other type of broadband 
connection commonly used by Canadian households. While 

A 



Innovation Analysis Bulletin—Vol. 5, No. 3 (October 2003)  9 

  Statistics Canada—Catalogue No. 88-003-XIE 

cable companies achieved early entry into 
the broadband household market, DSL has 
emerged as a competitive alternative for 
consumers in many communities, and in 
some areas is the primary source of broad-
band. The broadband household market is 
characterized by intermodal competition 
between providers of these two technologies 
(CRTC, 2002; OECD, 2002). 

Businesses take-up has been rapid 

The shift to broadband Internet access has 
also occurred very quickly in the private 
sector. Between 2000 and 2002, the propor-
tion of businesses using "dial-up" and 
broadband technologies nearly reversed, so 
that the majority of enterprises accessing the 
Internet now use broadband (Table 2). 

Information and cultural industries 
lead the way 

As is the case with other ICTs, including 
personal computers, websites and Internet 
use generally, the Information and Cultural 
industries have emerged as early leaders in 
the adoption of broadband technology 
(85.7%). However, these industries are not 
alone. In most other sectors, the majority of 
firms accessing the Internet do so using 
broadband technologies (Figure 1). 

Broadband a standard business tool 
among large enterprises 

Traditionally, large enterprises have tended 
to use the Internet more than small- or me-
dium-size enterprises (SMEs). This firm 
size gap is magnified with respect to broad-
band penetration. While penetration among 
large firms appears to have levelled in 2001 
and 2002 (at about 84%), broadband pene-
tration rates are substantially lower among 
SMEs, and are still rising from year to year 
(Figure 2).  In addition, the position of 
broadband as a standard business tool 
among large firms is reinforced by its high 
level of penetration in large firms in every 
sector. However, considerable variation 
still exists in penetration rates among SMEs 
across sectors. 

Table 1. Internet use at home by speed of access, as a percent of all 
households, 2001  

High-speed Low-speed 

Regular 
home Inter-

net use1 

High-speed 
as a % of 

regular home 
Internet use 

Province of household % of all households 
Atlantic 15.4 23.6 39.9 38.6 
Quebec 17.9 24.1 42.7 42.0 
Ontario 25.1 27.3 53.4 47.1 
Manitoba / Saskatchewan 22.5 18.7 41.6 54.1 
Alberta 28.7 22.3 51.8 55.4 
British Columbia 32.6 19.7 53.7 60.8 
Total 23.7 24.1 48.7 48.7 

1 Regular home Internet use households are households where the respondent indicated that at 
least one household member uses the Internet at home in a typical month. 

Note: High and low speed do not necessarily add to regular home Internet use due to non-
response for type, speed or cost of connection. 

Source: Statistics Canada, Household Internet Use Survey, 2001. 

Table 2. Types of Internet connections used by private sector 
enterprises 

2000 2001 2002 Connection type 
(fastest method of access) % of Internet-use enterprises 
Regular dial-up line using a standard 
modem 59.6 46.8 36.6 
High-speed (Cable, DSL/ISDN lines, 
T1 line or greater) 34.7 48.4 58.4 

Source: Statistics Canada, Survey of Electronic Commerce and Technology, 2000-2002. 

Figure 1. Percentage of private sector enterprises accessing the Internet 
through broadband, by industry, 2002 
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Broadband deployment in Canada—connecting all 
communities 

The Government of Canada has set the goal of making Internet 
by broadband widely available to all communities in Canada by 
2005. Although the vast majority of the Canadian population 
(86%) has access to such services as of July 2003, these Canadi-
ans are largely concentrated in urban areas. Measured differently, 
only a minority of communities (28%) is served and the remain-
ing communities, located mostly in rural and remote areas, do 
not have access (Industry Canada, 2003). Canada's unique geog-
raphy therefore plays an important role in efforts to connect all 
communities to broadband technologies. 

The cost of providing broadband services in rural and remote 
areas is typically higher than in urban areas. Given a smaller cus-
tomer base and the reality that customers are dispersed over long 
distances, building the infrastructure needed to provide services, 
often, does not make economic sense for broadband providers. 
One of the goals of the National Broadband Task Force was to 

identify those communities which, without government interven-
tion, would not likely be served by broadband access (NBTF, 
2001). In such situations, a variety of models have been devel-
oped to accelerate deployment, making use of varying 
arrangements of public and private funding. Two broad strategies 
underlying these models include "infrastructure support", where 
incentives are offered to broadband providers to expand existing 
services, and "community aggregation", where demand is pooled 
among various groups that could potentially benefit from broad-
band Internet services. 

The full paper, titled High-speed on the Information Highway: 
Broadband in Canada, will be published in the fall issue of the 
Connectedness Series (Cat. No. 56F0004MIE, no. 10), 2003. 

Ben Veenhof and Bryan van Tol, SIEID, Statistics Canada and 
Prabir Neogi, Industry Canada. 
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Figure 2. Percentage of private sector enterprises 
accessing the Internet through broadband, by firm 
size, 2000–2002 
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TThhee  ccaabbllee  aanndd  ssaatteelllliittee  iinndduussttrryy  iinn  tthhee  iinnffoorrmmaattiioonn  aaggee  
nformation and communication technologies (ICTs) are changing the way individuals and organisations ac-
cess, exchange and use information. The Internet puts a wealth of information and entertainment at its user’s 

fingertips, wireless technologies allow communication and information exchange from almost anywhere at any 
time, and broadband networks pave the way for applications unheard of only a few years ago. 

The impact of ICTs on our daily activities is quite obvious, 
whether at home or at work. Perhaps less obvious to most is the 
impact these technologies are having on our industrial structure. 
New industries appear and new products and services become 
available. The emergence of the wireless telecommunications 
industry and the introduction of on-line newspapers are examples 
of such changes. Existing industries and products are also being 
transformed. The cable industry is a good example. This industry 
depends on its investments in ICTs and on its customer’s propen-
sity to use ICTs.  

This article1 looks at some of the fundamental changes that have 
affected the cable industry in the recent past and examines some 
of the challenges and opportunities it faces in coming years.  

Competition and technology are redefining the industry 

The birth of the cable industry in Canada dates back to the early 
1950s. The first systems were introduced in London, Vancouver 
and Montreal at a time when there were only 146 thousand tele-
vision sets in Canada. Since then, television has become part of 
the daily life of almost all Canadian households and the cable 
industry has expanded its reach to more than 90% of them. 

During much of the period since its inception, the industry func-
tioned under stable market conditions and with the same basic 
technology. The industry consisted of territorial monopolies en-
gaged in the delivery of analogue video programming services 
using a one-way broadcasting system. The growth of the industry 
was based on its ability to attract a growing number of customers 
and to supply a wider array of programming services. 

The opening of the multi-channel video market to competition 
from wireless providers in the second half of the 1990s has 
changed this drastically. Cable operators were no longer the only 
game in town and wireless providers needed to build a critical 
mass of subscribers to ensure their financial viability. 

                                                           
1 The statistics for Canada presented in this article are from the follow-

ing sources: Statistics Canada, Annual Return of Broadcasting 
Distribution Licensees, Annual and Quarterly Surveys of Telecommu-
nications, Survey of Household Spending, Survey of Household 
Internet Use. CRTC, Status of Competition in Telecommunications 
Markets. The statistics for the United States are taken from various re-
ports published by the National Cable and Telecommunications 
Association (www.ncta.com) 

In this new competitive environment where the loss of customers 
was unavoidable for cable operators, their financial viability de-
pended largely on their capacity to generate more revenue per 
subscriber. In order to do so, they needed to offer new services. 
The one-way analogue-based cable network imposed serious limits 
on their ability to do so. New technology became necessary.  

An expanding customer base  

The arrival of new suppliers and increased programming choices2 
has led a growing number of Canadians to subscribe to multi-
channel video programming services. The number of subscribers 
grew by 5.9% in 2001 to reach 9.5 million3. This was the largest 
yearly increase since 1986. Since 1998, the year in which the 
impact of wireless entrants became evident, growth in subscrip-
tions has accelerated every year and has outpaced the growth in 
the number of households. 

Wireless providers (satellite and MDS) are taking a greater than 
ever share of that growing market. They had captured 17.0% of 
the market at the end of August 2001, up significantly from 
10.8% in 2000 and more than double their share of approxi-
mately 6.5% in 1999. The market share of Canadian wireless 
operators is approaching the level attained by operators in the 
United States (21.9% at the end of December 2001) despite the 
fact that they have been in operation for a shorter period of time.  

Cable operators offering Internet access services and digital ca-
ble fared better in the new competitive environment. They 
maintained a higher penetration rate than those who did not pro-
vide these services (71.6% compared to 66.5%) and generated 
17.0% more revenue per subscriber. 

This period of market growth followed a period of stagnation. In 
the years leading to the introduction of competition, subscrip-
tions to multi-channel video programming grew at a rate similar 
to the growth in the number of households. In 1996 and 1997, the 
yearly increase in subscriptions had fallen to about 1%. 

                                                           
2 In 1996, the year prior to the introduction of competition, the average 

subscriber to multi-channel video services had access to 53 channels. 
In 2001, the same subscriber had access to 94 channels. 

3 Subscribers to the services of cable, DTH, MDS and STV systems. 

I 
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Going digital4 

The popularity of direct-to-home satellite television and the re-
cent introduction of digital cable are resulting in the gradual 
digitisation of the broadcasting distribution system. Despite its 
relatively recent introduction to the market, more than 25% of 
the 9.5 million subscribers to multi-channel video services were 
receiving their service in digital mode in 2001, up from 15.2% in 
2000. Two out of three subscribers to digital television were cli-
ents of wireless operators.  

Despite the strong growth in the adoption of digital television by 
Canadians, the transition to digital television lags behind that 
observed in the United States where approximately 35.0%5 of 
customers to programming services received a digital package at 
the end of 2001. The longer history of satellite television and the 
higher penetration of digital cable (20.0 % of cable customers 
compared to 10.0 % in Canada) in the United States largely ex-
plains this gap.  

Cable leading the transition to high-speed Internet  

In reaction to the strong competition in their traditional market, 
cable operators first turned to high-speed Internet as a means to 
retain customers and generate additional revenue per subscriber.  

The rate of adoption of Internet by cable has progressed rapidly. 
Almost 15% of homes with access to cable Internet had adopted it 
as of August 31, 2001, up from 10.3% a year earlier. By compari-
son, the penetration rate in the United States had reached about 8% 
of homes capable of receiving the service by mid-year 2001. 

The number of subscribers to Internet by cable surpassed 1.7 
million at the end of 20016. Close to 65% of residential subscrib-
ers to high speed Internet had chosen cable Internet, most of the 
remaining subscribed to DSL services. Some wireless operators 
were offering high speed Internet access services in 2001. Their 
offering was at an early stage of development and market pene-
tration was not yet material.  

The introduction of high-speed Internet has had a significant im-
pact on the results of cable operators. Revenues from these 
services accounted for 12.0% of the revenues of cable operators 
providing it in 2001. 

                                                           
4 Digital technology allows cable and wireless operators to deliver 4 to 

12 video signals in the space occupied by one analogue channel. It 
also opens the door to applications such as interactive program guides 
and parental controls not possible with analogue technology.  

5 DBS, MMDS and digital cable customers. 
6 Household Internet Use Survey 

Competition is creating a downward pressure on profits 

The introduction of competition in an industry often results in a 
decline in profitability for incumbent firms and entrants often 
support losses until they have a critical mass of customers. Both 
phenomena can be observed in this industry.  

The profit margin (before interest and taxes) of cable operators 
was 16.1% in 2001, down from 19.5% in 2000 and 21.7% in 
1999. The significant expenses incurred to promote existing and 
new services partly explain the decline in profitability. In 2000 
and 2001, sales and promotion expenses have grown 3 times 
faster than revenues. Those expenses represented 6.9 % of oper-
ating expenses in 2001, compared to 6.1 % and 5.2 % the 
previous two years. 

Wireless operators sustained losses in those 3 years, but their 
losses are declining. In 2001, their loss (before interest and taxes) 
was $293 million or $182 per subscriber, considerably less than 
in 2000 when it was $393 million or $406 per subscriber. Wire-
less operators have also aggressively promoted their products. 
They have in fact spent more on promotion than cable operators 
in the last 3 years. However, the 10.9% decline in sales and pro-
motion expenses in 2001 partly explains the lower losses 
incurred by this segment of the industry.  

Challenges and opportunities 

Canadians have an appetite for television and have shown a 
readiness to pay for the service. Cable or satellite television is 
already present in more than 86% of homes. This means that the 
potential for growth for this industry largely lies in its ability to 
convince existing customers to purchase a broader range of pro-
gramming and non-programming services. In order to do so, the 
industry is attempting to change the way customers use their 
television and to build niches in non-traditional markets. Much 
of this depends on technological innovation. 

While technological innovation provides opportunities for the 
industry, it also poses a threat. The use of satellite technology is 
difficult to control. The availability of non-authorised satellite 
dishes and decoding hardware and software has led to the crea-
tion of sizeable grey and black markets7. Recapturing that market 
may well be the industry’s most important challenge in the short 
term. The following sections examine some opportunities and 
challenges for the industry. 

Changing the way consumers use their television 
Digital and two-way communications capability can transform 
the television set into an interactive device. Today, some Canadi-
ans can use their television to send and receive e-mail, to surf the 

                                                           
7 The grey market refers to the situation where consumers obtain U.S. 

addresses that enable them to purchase U.S. satellite services not li-
censed to operate in Canada. The black market refers to the situation 
where consumers purchase electronic cards allowing them to obtain 
Canadian or U.S. satellite signals at no cost. 
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Web, to chat, to pay bills, to order goods and services, to access 
video programming of their choice at the time of their choice, 
and to participate in their favourite program. While these ser-
vices are at an early stage of market development, most 
Canadians will likely be able to subscribe to them in a few years. 
The most promising interactive applications for the near future 
are video-on-demand (VOD) and TV-based web access.  

VOD turns the television into a virtual video club. It enables a 
client to order video at their convenience and to pause, rewind or 
fast-forward as one would with their video or DVD player. The 
popularity of video rental provides an indication of the market 
potential for VOD. In 2001, 60 % of Canadians households 
rented videos and spent close to $1.2 billion on this service.  

TV-based web access offers customers an opportunity to get a 
broadband connection to the Internet through their television set. 
The underlying conditions for this application to become an im-
portant offering of the industry are in place: 

• 99.2 % of households have at least one television set in their 
home. By comparison, 59.9 % of households have a com-
puter.  

• More households are already connected to a broadband net-
work through their television than through their computer; 
68.3 % of households are connected to a cable network and 
18.4 % to a satellite network. By comparison, 20.4 % of 
households have a computer connected to a broadband net-
work.  

Cable telephony 
Despite many economic, technological and market challenges, 
telephony by cable is becoming a reality. This service is offered 
in parts of the Maritimes with some success, and market trials are 
underway or scheduled in other parts of the country. 

Telephony provides cable operators an opportunity to become a 
player in a market twice the size of its current markets. The local 
access and related revenues of wireline telecommunications ser-
vices providers exceeds $10 billion. About half of that revenue 
comes from the residential market, and cable operators already 
have a presence in 7 out of 10 homes.  

The addition of telephony to the suite of available services would 
also provide the cable industry an opportunity to bundle teleph-
ony, Internet access and home entertainment services. Canadian 
households spent an average of $1,323 on these services in 2001, 
representing a total expenditure of $15.3 billion. 

The grey and black markets 

Technology is changing the industry and providing it with oppor-
tunities for growth. It also provides consumers the ability to 
choose the black market. 

The exact magnitude of the grey and black market is unknown. 
By some estimates, there are between 565 and 715 thousands 

households using unauthorised satellite services8. Statistics on 
the use and supply of such services supports an estimate at the 
lower end of this range. 

Whatever the magnitude, it is clear that this is not a trivial phe-
nomenon. The potential annual loss of subscription revenues for 
the industry ranges from $275 to $345 million9, or between 39% 
and 49% of the revenues generated by licensed wireless opera-
tors in 2001. 

In reaction to this situation, a coalition of concerned broadcasters, 
content providers and distributors has engaged in public aware-
ness, legal and lobbying activities intended to eliminate the illegal 
use of satellite signals. These efforts are crucial to the industry. 
Janet Yale, president of the CCTA, in an address to the Broadcast 
Executive Society summarised what is at stake for the industry 
with the following words: “You can’t compete with free”.  

Conclusion 
Through time Canadians have adopted ICTs with enthusiasm. 
The telephone, radio, television, cable, computers, wireless 
communication devices and the Internet all became mass con-
sumption items at different times in the last 100 years. The 
adoption of these technologies has changed the way people 
communicate, access information and spend their leisure time. It 
has also led to the creation of industries that create wealth and 
employ many thousands of Canadians. 

There is little doubt that innovation in information and commu-
nications technologies and applications will continue to change 
our lives. In short and medium term, they may well revolutionise 
the way individuals shop, educate themselves and obtain health 
services.  

Communication networks have played, and continue to play, a 
central role in bringing the benefits of these technologies to the 
mass market. Many of the newer applications work best with 
broadband networks. The cable and satellite industry is preparing 
to be part of that evolution. 

Daniel April, SIEID, Statistics Canada. 

 

                                                           
8 The Strategic Council – A Report to the Canadian Cable Television 

Association – April 2002 
9 The Coalition Against Satellite Signal Theft estimates the annual loss 

to the broadcasting system at $400 million. This includes losses in-
curred by programming undertakings and copyright holders as well as 
loss of subscription revenues by cable and satellite operators. 
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CCoommmmeerrcciiaalliizziinngg  tthhee  rreessuullttss  ooff  rreesseeaarrcchh  iinn  CCaannaaddiiaann  uunniivveerrssiittiieess  aanndd  
hhoossppiittaallss::  aann  uuppddaattee    

any people in the federal and provincial governments, in universities, hospitals and other organizations are 
asking the same questions about the commercialization of university research: Is it increasing? What are 
the benefits? How do universities and regions compare? Statistics Canada’s 2001 Survey of Intellectual 

Property Commercialization in the Higher Education Sector shows that commercialization activities took a giant 
leap between 1999 and 2001. 

Important questions 
• What challenges are universities and research hospitals fac-

ing in attempting to identify, protect, promote and 
commercialize their intellectual property (IP)? 

• In terms of university commercialization, how does one 
province or region of the country compare with the others? 
How do Canadian institutions measure up to their counter-
parts in the US and other countries? 

• How can governments ensure that the results of university 
research are commercialized in Canada for the benefit of 
Canadians? 

• What can all interested parties, from governments to institu-
tions to private industry, do to foster innovation and 
economic growth in Canada? 

These are some of the policy issues that spawned the Survey of 
Intellectual Property Commercialization in the Higher Education 
Sector. The 2001 or third edition of the survey covers 85 univer-
sities and 31 university-affiliated research hospitals, for the year 
ending March 31, 2001. This article includes the results for uni-
versities only.  

Major increases between 1999 and 2001 

In recent years, the Government of Canada has made substantial 
new investment in university research as part of Canada’s Inno-
vation Strategy: Achieving Excellence. Between 1999 and 2001, 
total sponsored research funding rose from $2.2 to $3.3 billion 
(49%). In this period, many indicators of the outcomes of univer-
sity research also increased (see Table 1). 

Royalties from licensing increased from $18.9 million in 1999 to 
$44.4 million in 2001. The increase is due to a few “big successes” 
in recent years. While most university commercialization projects 
have modest financial returns, technology transfer offices are in 
place in 62% of universities across the country to capture the bene-
fits of research. 

In both 2000 and 2001, private industry contributed 16% of uni-
versity research funding via donations, grants and contracts. 
When universities negotiate to conduct research on behalf of 
private industry, the rights to the resulting IP are an important 
consideration for the university. 

To date, universities have created a total of 655 spin-off compa-
nies. In 2002, these companies had revenues of $2.5 billion and 
employed 18,737 people. The spin-offs cover a wide range of in-
dustries, for example, research and development, computer 
systems design, engineering and medical devices manufacturing. 

Between 1999 and 2001, universities started 56 new companies, 
of which 19 were in the health sciences field. 

At the end of 2001, universities reported holding $45 million in 
equity in spin-offs, down from $54.5 million in 1999. The de-
cline reflects the beginning of a bear market for stocks, 
especially for high-tech companies. 

M 

Table 1. 1999-2001 comparison of IP commercialization outcomes: universities 
 Unit of measure 1999 2001 % change 
Universities in survey number 84 85 1 
Actively managing IP number 52 58 12 
Inventions disclosed number 829 1,005 21 
Inventions protected number 509 625 23 
New patent applications number 616 867 41 
Patents issued number 325 339r 4 
Total patents held number 1,826 1,994r 9 
New licenses number 218 320 47 
Total active licenses number 1,109 1,338 21 
Royalties from licensing  $ thousands 18,900 44,397 135 
Sponsored research1 $ millions 2,241 3,329 49 
1Source: Statistics Canada, Center for Education Statistics. 
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Regional differences 

Research funding varies widely from university to university and 
from region to region. For example, the 16 universities in the 
Atlantic region, which are mainly small, received total research 
funding of $157 million in 2001. This compares to 25 universi-
ties in Ontario that received a total of $1.3 billion in research 
funding. Regional differences in IP commercialization may 
therefore be studied in proportion to research funding. 

For example, universities in the Prairie Provinces received 19% 
of total research funding but a disproportionate 25% of royalties 
from licensing (Table 2). The Prairie universities also accounted 
for 23% of inventions reported, 21% of inventions protected, 
23% of patents held, 21% of new licenses, 24% of total active 
licenses and 21% of spin-off companies created to date. In sum-
mary, on every indicator, they had better than 19%. 

In contrast, Ontario universities received 40% of all research 
funding but had a lesser proportion of all indicators: 22% of roy-
alties, 30% of inventions reported, 25% of inventions protected, 
28% of patents held, 29% of new licenses, 23% of total active 
licenses and 30% of spin-off companies created to date.  

In Quebec, the indicators were mixed. Quebec universities re-
ceived 28% of all research funding and reported a higher 
proportion of new and total active licenses (29% and 31% re-
spectively). Although the exact numbers are confidential, Quebec 
universities also had better results in the area of royalties from 
licensing. However, on four indicators, Quebec universities had 
less than 28%: inventions reported and inventions protected 
(both 22%), patents held (18%) and spin-offs created to date 
(12%). 

For confidentiality reasons, separate results for the Atlantic re-
gion and British Columbia are not available. However, the two 
regions were studied in aggregate. 

British Columbia and Atlantic universities combined received 
13% of research funding and a higher proportion of all other pub-
lished indicators. The two regions account for 25% of inventions 
reported, 32% of inventions protected, 31% of patents held, 21% 
of new licenses, 22% of total active licenses and 37% of spin-
offs created to date. In the farthest regions of the country, there 
may be more of a tendency to spin off companies than to license 
technologies to established companies. A report by the Univer-
sity of British Columbia (Livingstone, 1997) cites a lack of 
suitable licensees within the region, due for example to an econ-
omy based on natural resource extraction and processing and 
tourism. 

Further study would be required to determine why IP commer-
cialization varies across the country. Some possible factors are: 
years of experience in technology transfer, IP policies and uni-
versity size. 

The full report for the 2001 Survey of Intellectual Property 
Commercialization in the Higher Education Sector is now avail-
able on the Statistics Canada Web site. Please refer to page 2 for 
instructions on downloading our working papers. 

Cathy Read, SIEID, Statistics Canada. 

References 
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Table 2. Regional differences in IP commercialization: universities1 
Inventions Licenses 

 Universities 

Sponsored 
research 

2000/01 

Royalties 
from licens-

ing Reported Protected 
Patents 

held New 
Total 

active 
Spin-

offs 
 No. $ millions Number 

Atlantic 16 157 X 54 X X X X X 
Quebec 18 917 X 221 136 348 94 417 81 
Ontario 25 1,349 9.8 303 157 557 93 305 198 
Prairies 15 638 11.0 227 133 466 67 329 134 

BC 11 267 X 200 X X X X X 
Total 85 3,328 44.4 1,005 625 1,994 320 1,338 655 

 Percentage of national total 
Atlantic 19 5 X 5 X X X X X 
Quebec 21 28 X 22 22 18 29 31 12 
Ontario 29 40 22 30 25 28 29 23 30 
Prairies 18 19 25 23 21 23 21 24 21 

BC 13 8 X 20 X X X X X 
Total 100 100 100 100 100 100 100 100 100 

 Percentage of national total 
Atlantic and BC 32 13 X 25 32 31 21 22 37 

1 As always, caution should be used in interpreting these results, as in some cases, they may be due to incomplete submission of data. 
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MMeeaassuurriinngg  ccoonncceennttrraattiioonn  ooff  RR&&DD  
ssppeennddiinngg  bbyy  iinndduussttrryy  

lthough there were over 8,0001 companies in 
Canada reporting R&D expenditures in 2000, 

only 30 of these accounted for over half of all busi-
ness R&D spending2. The result is that only a small 
number of companies in key industries have a signifi-
cant impact on Canada’s total $11.4 billion business 
R&D spending. The highest levels of concentration of 
R&D spending were found in the communications 
equipment manufacturing sector, while computer sys-
tems design and related services showed the lowest. 

Industry R&D spending variation—Communications 
equipment leads the way  

In Canada during the year 2000, the degree of concentration of 
industrial R&D activities varied significantly between industries. 
Amongst the most concentrated industries, the top five R&D 
performers accounted for over 90% of all spending in that indus-
try, while in the least concentrated industries the top five 
accounted for only 26%. 

The communications equipment industry showed the highest 
degree of concentration of any industry (Table 1). Other indus-
tries that had concentrated R&D activities were petroleum and 
coal products, electrical power, forestry and logging, beverages 
and tobacco and oil and gas extraction. With the exception of 
communications equipment, these industries did not report high 
R&D intensities.3 All of these industries have a lower than aver-
age number of firms engaging R&D but a wide variation in the 
average amounts spent on R&D per enterprise. Together these 
six industries account for 31% of all industrial R&D spending, 
but the communications equipment industry alone accounts for 
28%, leaving the remaining five industries accounting for only 
3% of all industrial R&D. 

At the other end of the spectrum, computer systems design and 
related services reported the lowest level of concentration of 
R&D activities. Other low concentration industries were scien-
tific R&D services, fabricated metals manufacturing, information 

                                                           
1 This number is preliminary. It is likely that there are about 9,500 com-

panies in Canada engaged in R&D. However, due to the methodology 
of the survey, only the larger companies and those who file their ap-
plication for tax credits early are counted within a year of the 
reference period. The number is generally revised upward by about 
1,000 to 1,500 in the subsequent publication. This revision will have 
little impact on the concentration measures. 

2 Statistics Canada, 2002, Industrial Research and Development, 2002 
Intentions, Cat. No. 88-202-XPB, p. 18. 

3 R&D Intensity can be measured in a variety of ways: (R&D spending / 
Revenues) or (R&D spending / Value-added) for either all R&D per-
formers or all enterprises regardless of whether they do R&D. In this 
paper, R&D intensity is: (R&D spending / Revenues for all R&D-
performing enterprises) × 100. 

and cultural services, plastic products and food. All of these in-
dustries reported a higher than average number of R&D 
performers, but lower than average spending per enterprise. 
These six industries account for 12% of all industrial R&D. 

Other industries that account for substantial portions of Canada’s 
total industrial R&D have widely differing degrees of concentra-
tion. Aerospace (8% of total industrial R&D) ranked 7th, 
semiconductors (7%) ranked 15th, pharmaceuticals (6%) ranked 
33rd and wholesale trade4 (4%) ranked 37th. 

R&D spending doubles over a decade; strategies for 
improving R&D performance 

Between 1990 and 2000, R&D spending by business has grown 
from $5.2 billion or 50% of all R&D done in Canada to $11.4 bil-
lion or 58%.5 Even factoring out inflation, the amount spent by 
business on R&D in Canada almost doubled in that period.6 The 
federal government has identified increasing Canada’s R&D per-
formance as an important goal for this decade. Looking at those 
countries that have managed to significantly improve their R&D 
performance (as measured by R&D spending as a percentage of 
GDP) it is clear that their advances were driven by increases in 
business R&D7. Business R&D has also been identified by the 
Organisation for Economic Co-operation and Development as a 
key component of the innovation process which brings new prod-
ucts (goods and services) to the market8. Any indicator that would 
shed further light on this activity would be useful to improving 
understanding of the nature and scope of R&D spending in Canada 
and to support strategies to increase R&D spending in industry. 

Different approaches to measuring concentration 

Measuring the degree of concentration can be accomplished in a 
number of ways. One approach would be to calculate the number 
of firms that make up 50%, or some other proportion, of all 
spending within an industry. Another possible measure is to cal-
culate the proportion of R&D done by a particular number of 
companies. Statistics Canada publishes figures for the proportion 
of total business R&D done by the top 10, 25, 50, 75 and 100 
companies9. A final alternative is to apply the Hirfindahl-
Hirschmann Index10, a measure that is most commonly used by 
                                                           
4 Note that pharmaceutical wholesalers account for more than half of all 

R&D done by companies in this industrial category. 
5 Statistics Canada, 2003, Science Statistics: Total Spending on Re-

search and Development in Canada, 1990 to 2002, and Provinces, 
Vol. 26 No. 7, pg. 3, Cat. No. 88-001 XIB. 

6 Ibid. 
7 Lonmo, Charlene and Frances Anderson, 2003, A Comparison of In-

ternational R&D Performance: An Analysis of Countries That Have 
Significantly Increased Their GERD/GDP Ratios During the Period 
1989-1999, Statistics Canada Working Paper, Cat. No. 
88F0006XIE2003001. 

8 OECD, 2001, Science, Technology and Industry Outlook, Innovative 
Network: Co-operation in National Innovation Systems, and Remoe, 
Svend, 2002, Dynamising National Innovation Systems, OECD, Paris. 

9 Statistics Canada, 2002, Industrial Research and Development, 2002 
Intentions, Cat. 88-202-XPB, Table 1.5, p.19. 

10 For more information about the application of the Hirfindahl-
Hirschmann Index, see The state of telecommunications services in 

A 
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competition regulators to determine the degree of concentration 
of market shares of companies within an industry. The major 
problem with the index (and indeed for the other proposed meas-
ures) is that for highly concentrated industries the values would 
provide too much information about the R&D spending of the 
largest firm. The data used by competition regulators are public 
but the data collected by Statistics Canada are confidential. To 
avoid this problem, industries are ranked instead of releasing the 
actual figures. All three methods produce similar results when 
the industries are ranked. For this publication, the rankings from 
all three methods were averaged. 

                                                                                                          
Canada, Innovation Analysis Bulletin Vol. 4, No. 3, May 2001. 

Degrees of concentration and spending 

There are no clear patterns with respect to concentrations of 
R&D spending by sectors (see Figure 1). It can be said that there 
are more primary industries with high concentrations of R&D 
spending and more service industries at the other end of the 
scale. Industries with high R&D intensities appear throughout the 
list from the top to the bottom. 

The number of companies within an industry reporting R&D was 
related to the R&D concentration within the industry. Those indus-
tries with fewer than 55 companies almost exclusively reported 
higher degrees of concentration of R&D spending. The total 
amount of money spent by an industry was not related to the de-
gree of concentration of R&D spending within that industry. 

Table 1. Concentration of R&D expenditures by industry and other measures of R&D activity, 2000
R&D performers R&D expenditures 

Industry 
Concentration

Rank number % of national ($ millions) % of national
R&D

Intensity
Communications Equipment 1 105 1.3 3,257 28.5 16.8
Petroleum and Coal Products 2 19 0.2 40 0.3 0.1
Electric Power 3 9 0.1 179 1.6 0.7
Forestry and Logging 4 25 0.3 17 0.2 0.4
Beverage and Tobacco 5 17 0.2 9 0.1 0.1
Oil and Gas Extraction 6 26 0.3 112 1.0 0.5
Aerospace Products and Parts 7 54 0.7 899 7.9 7.2
Other Computer and Electronic Products 8 30 0.4 18 0.2 5.6
Wood Products 9 100 1.3 34 0.3 0.4
Transportation and Warehousing 10 41 0.5 32 0.3 0.2
Primary Metal (Non-Ferrous) 11 36 0.5 151 1.3 1.2
Mining 12 31 0.4 30 0.3 0.3
All Other Transportation Equipment 13 49 0.6 20 0.2 1.6
Rubber Products 14 50 0.6 28 0.2 1.2
Semiconductor and Other Electronic Components 15 122 1.5 771 6.7 6.9
Primary Metal (Ferrous) 16 35 0.4 18 0.2 0.2
Architectural, Engineering and Related Services 17 498 6.3 398 3.5 12.3
Motor Vehicle and Parts 18 111 1.4 349 3.0 0.3
Finance, Insurance and Real Estate 19 90 1.1 125 1.1 0.4
Computer and Peripheral Equipment 20 75 0.9 189 1.6 4.3
Health Care and Social Assistance 21 83 1.1 290 2.5 40.5
Paper 22 74 0.9 126 1.1 0.4
Retail Trade 23 135 1.7 33 0.3 0.5
Other Manufacturing Industries 24 254 3.2 110 1.0 1.3
Fishing, Hunting and Trapping 25 25 0.3 4 0.0 13.7
Agriculture 26 148 1.9 41 0.4 4.5
Electrical Equipment, Appliance and Components 27 161 2.0 202 1.8 3.0
Navigation, Measuring, Medical & Control Instruments 28 225 2.8 408 3.6 9.6
Other Chemicals 29 277 3.5 266 2.3 1.1
Other Utilities 30 37 0.5 5 0.0 0.6
Construction 31 200 2.5 36 0.3 4.8
All Other Services 32 472 6.0 177 1.5 1.2
Pharmaceutical and Medicine 33 83 1.1 707 6.2 8.7
Printing 34 58 0.7 7 0.1 0.9
Management, Scientific and Technical Consulting 35 202 2.6 39 0.3 15.1
Furniture and Related Products 36 57 0.7 5 0.0 1.3
Wholesale Trade 37 588 7.4 498 4.4 2.4
Textile 38 104 1.3 33 0.3 1.7
Non-Metallic Mineral Products 39 86 1.1 12 0.1 1.9
Machinery 40 659 8.3 330 2.9 3.6
Food 41 201 2.5 61 0.5 0.3
Plastic Products 42 193 2.4 52 0.5 1.6
Information and Cultural Industries 43 309 3.9 321 2.8 1.7
Fabricated Metal Products 44 336 4.3 61 0.5 1.5
Scientific Research and Development 45 389 4.9 324 2.8 64.5
Computer systems design and related services 46 1,018 12.9 624 5.5 14.5
All industries 7,897 100 11,449 100 2.1

Rank: 1 = most concentrated, 46 = least concentrated 
R&D Intensity = R&D spending / Revenues * 100 for all R&D performing firms 
Source: Statistics Canada, Research and Development in Canadian Industry survey (RDCI), special tabulations by the author. 
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The average amount spent by firms within each industry is 
loosely related to the concentration of R&D spending within that 
industry. The top 10 industries in terms of the average amount 
spent on R&D per company had an average Hirfindahl-
Hirschmann Index of 0.26 while the bottom ten industries had an 
average Hirfindahl-Hirschmann Index of 0.07. Within these 

groups of industries however, 
there were exceptions. The most 
notable exception was pharma-
ceutical industry, which reported 
high average spending per com-
pany with a low degree of 
concentration. 

Two-thirds of manufacturing 
industries have R&D intensities 
below the average. High intensity 
industries are divided into two 
groups. The first group report 
lower than average concentration 
ranking. This group consists of 
instruments, pharmaceuticals, 
machinery and electronic equip-
ment manufacturers. The second 
group reports higher than average 
concentration rankings. This 
group is composed of communi-
cations, aerospace, semi-
conductors, computers and 
peripherals and other computer 
and electronics industries. 

R&D intensities for R&D per-
forming firms in non-
manufacturing industries were 
generally higher11. Service indus-
tries (highlighted in bold in 
Figure 2) tend to report higher 
R&D intensities and lower de-
grees of concentration. Scientific 
R&D services, computer design 
services and management and 
scientific consulting services re-
port high R&D intensity and low 
concentrations while health ser-
vices and architectural and 
engineering services report high 
R&D intensity with somewhat 
higher than average rank in con-
centration12. There are no 
exceptionally concentrated ser-
vice industries with high R&D 
intensities; there are however 
resource and energy industries 
(electric power, oil and gas and 
forestry and logging) which re-
port high degrees of concen-

                                                           
11 It is worth remembering that about two-thirds of all industrial R&D in 

Canada is done by manufacturing companies and that the intensities 
are not calculated for the industry as a whole but only for those firms 
that do R&D. 

12 Note that if the pharmaceutical companies within the wholesale cate-
gory were put into a separate category, their position would look much 
like the pharmaceutical manufacturers. The remainder of the category 
would report a comparatively low R&D intensity and concentration. 

Figure 2. R&D intensity by ranked R&D concentration—all non-manufacturing 
R&D performers, 2000  
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Figure 1. R&D intensity by R&D concentration—R&D performers in 
manufacturing industries, 2000 
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tration, but quite low levels of R&D intensity. 

Further measures 

Further measures that would add to understanding differences 
between industries would include a measure of the propensity of 
firms within a given industry to do any R&D at all. Other meas-
ures could include looking at the degree of concentration of 
capital and labour. Does R&D concentration simply reflecting 

the concentrations of these other factors of production in differ-
ent industries? Answers to such questions would enable a more 
comprehensive assessment of the enterprises engaged in R&D in 
Canada. 

Charlene Lonmo, SIEID, Statistics Canada. 

 

WWhhyy  nnoonn--iinnnnoovvaattoorrss  ddoonn''tt  iinnnnoovvaattee  
tatistics Canada's Survey of Innovation 1999 collected information on the innovation activities of firms in 
Canadian manufacturing and selected natural resource industries. The results provide insight into why a firm 

chooses to take the path of innovation or opts to be a non-innovator. For most non-innovators, the perception is 
that innovation is not required or is irrelevant to their industry. 

Defining the non-innovators 

The Survey of Innovation 19991 found that 1 in 5 Canadian 
manufacturing firms did not introduce any new or significantly 
improved products or processes during the period 1997 to 1999.  
For the selected natural resources industries sector, the percent-
age of firms that did not introduce any new or significantly 
improved products or processes ranged from one third to one half 
of the total.2 The definition of innovation used in the survey is 
based on the OSLO Manual (OECD 1996). Non-innovative firms 
analyzed here are those that did not introduce a new or signifi-
cantly improved product or process in the previous three years 
and which did not carry out any innovative activities during the 
survey period. 

Hearing the "Why not?" from non-innovators3 

Non-innovating manufacturing and selected natural resource 
industry based firms were asked the direct question, "Why did 
your firm not develop or introduce new or significantly improved 
products (goods or services) or production/manufacturing proc-
esses?" 

As shown in Table 1, the perception for many non-innovating 
manufacturing firms is that innovation is not part of their func-
tion.  Forty-five percent of respondents stated there is "no need" 
to innovate. An additional 20% responded that there is "no de-
mand" for innovation. The perception is that innovation is not 

                                                           
1 Approximately 6,000 manufacturing industries and 800 firms in the 

natural resources industries were surveyed.  These firms had revenues 
of at least $250,000 and a minimum of 20 employees. The survey re-
sponse rate was 95% for total manufacturing industries and 94% for 
total selected resources industries. 

2 The selected natural resources industries included logging, coal min-
ing, metal ore mining, non-metallic mineral mining, and electric 
power generation, transmission and distribution. 

3 The percentage of non-innovators responding to this question:  Manu-
facturing firms - 82%; Selected Natural Resources Industries firms - 
81%. Note: percentages in tables are unweighted estimates. 

required and it is not what they do.  An additional and different 
reason cited by 14% of respondents was of a monetary nature 
(lack of financial resources). 

The findings are similar for selected natural resources industries 
(see Table 2). An even higher percentage of firms (60%) re-
sponded that there is "no need" to innovate. An additional 9% 
stated "there is no demand - market does not require innovation". 

The remaining responses varied with the largest being 9% stating 
their firm as being too small to pursue innovation. Other reasons 
included lack of financial resources, changes to the company and 
slow rate of change within the industry. 

S 

Table 1. Reasons non-innovators give for not 
innovating, manufacturing firms 
Reason stated by respondent % 
No need 45 
No demand - market does not require innovation 20 
Lack of financial resources 14 
The firm is a user of technology, not an innovator   5 
Changes to the company   5 
Innovation happened outside of specified timeframe   3 
Slow rate of change within the industry   2 
Company feels too small to need to innovate   1 
Other   5 
Source: Statistics Canada, Survey of Innovation 1999

Table 2. Reasons non-innovators give for not 
innovating, selected natural resources firms 
Reason stated by respondent % 
No need 60 
No demand - market does not require innovation 9 
Too small 9 
Lack of financial resources 6 
Changes to the company 5 
Slow rate of change within the industry 4 
Innovation happened outside of specified timeframe 2 
Other 5 
Source: Statistics Canada, Survey of Innovation 1999 
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Firms explain why they are non-innovators 

The two major reasons cited by respondents for not innovating 
can be categorized as "no need" or "no demand" to innovate.  
Typical responses were: 

Reason:  "No need to innovate" 

• "The industry is pretty standard and does not require the 
introduction of new products or processes to operate" 

• "Our product is simple, there is nothing to change" 
• "There is no identifiable need in our industry at this time" 
• "The way we do things works just fine" 
• "We are operating at full capacity, no time, no need" 
• "There is nothing to improve" 

Reason: "No Demand"—the market does not require innovation 

• "There is no demand for innovation, we are a custom 
manufacturing business and we produce what the client 
wants" 

• "What is being produced has not changed in years" 
• "Change is not required by existing customers" 
• "The marketplace and customer demand do not call for 

it" 
• "The demand is for our existing products" 
• "Clients do not demand any change" 

Recurring perception that there is no reason for change 

The perception from non-innovators is striking. Two-thirds of 
respondents perceived that innovation is not needed or that inno-
vation is irrelevant to their industry. Non-innovators in general, 
perceive that they know their market and function to provide 
their client with the product required. From their perspective, 
there is no reason for change. 

Rad Joseph, SIEID, Statistics Canada 

PPrriivvaattee  rraaddiioo  bbrrooaaddccaassttiinngg,,  22000022  
The oldest electronic medium—radio, continues to steadily generate profits. The radio industry achieved rela-
tively good financial results in 2002 despite a slowdown in the growth of its revenues. Revenues reached just 
over $1.1 billion with the industry's profits (before interest and taxes) representing 15.9% of their revenues, es-
sentially unchanged from the previous two years. 

Continued solid financial performance 

The radio industry achieved relatively good financial results in 
2002 despite a slowdown in the growth of its revenues. Revenues 
were up 2.7% reaching $1.1 billion, compared to 4.4% and 5.3% 
growth, the previous two years. The slowdown affected AM and 
FM stations and stations in large and small markets. 

The 2002 financial performance confirmed a turnaround in the 
industry's fortunes after many difficult years in the late '80s and 
most of the 90's. The industry's profit margin has been close to 
16.0% for the last three years. Private radio broadcasters have 
outperformed private conventional television broadcasters for the 
fourth consecutive year in terms of revenue growth and profit-
ability. 

FM stations lead the way 

The performance of FM stations is at the root of the sustained 
level of profits for the private radio industry in recent years.  In 
2002, FM stations achieved an impressive 24.3% profit margin 
with 70% of stations realizing a profit. 

The stellar performance of FM radio is also changing the face of 
the industry.  Since 1999 the number of AM stations has steadily 
declined and the number of FM stations has steadily increased.  

In 2002, 3 of every 5 stations was an FM station, and their reve-
nues accounted for 73.0% of the industry's revenues. 

Large markets sustain lead in profitability 

Radio stations in large markets continue to outperform those op-
erating in smaller markets in terms of profitability in 2002.  The 
profit margin for stations operating in the five largest Census 
Metropolitan Areas was 18.8% compared to 13.2% for stations 
outside these markets. 

Employment stabilized after a period of growth 

The industry's employment level increased marginally to reach 
9,410 after two years of relatively strong growth.  Labour costs 
represented 43.7% of the industry's revenues. 

The data are available on CANSIM: table 357-001. More de-
tailed information is available in the July 2003 issue of 
Broadcasting and telecommunications, Vol. 33, No. 2 (56-001-
XIE, $10/$32). 

Data in this article were originally released in the July 3, 2003 
issue of the Statistics Canada Daily. 

Daniel April, SIEID, Statistics Canada 
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TTeelleevviissiioonn  bbrrooaaddccaassttiinngg,,  22000022  

he expansion of the Canadian television broadcasting industry continued in 2002 with the launch of 47 digital 
channels. This happened when growth in the advertising market was sluggish. The rapid growth of pay and 

specialty television has increased the dependence of the Canadian television broadcasting system on subscription 
revenues while strong competition for advertising dollars and audiences has impacted profit margins during a pe-
riod when television broadcasters spent a greater proportion of their revenues on programming and production. 

Broadcasting industry expands 

Canadian television entered a new era of digital networks in 
2002. These specialty programming channels became available 
to those subscribing to the services of a direct-to-home satellite, 
digital cable or digital MDS operator. Forty-seven digital spe-
cialty channels were launched, adding to the existing specialty 
channels and 14 pay channels. The number of Canadian pay and 
specialty services has now surpassed the number of private con-
ventional television services. This happened when growth in the 
advertising market was sluggish. Canadian broadcasters were left 
competing for available advertising dollars and struggling to 
maintain profit margins. 

Slowdown in growth continues 

The airtime sales of television broadcasters grew a modest 2.0% 
in 2002, less than half of the growth achieved in 2001. The rela-
tive importance of airtime sales has steadily declined since 1999.  
Airtimes sales represented 54.7% of revenues in 2002 compared 
to 59.9% in 1999. 

A changing industry model 

The days of so-called free television when broadcasters de-
pended almost exclusively on airtime sales and grants as sources 
of revenues are gone. The rapid growth of pay and specialty tele-
vision has increased the dependence of the Canadian television 
broadcasting system on subscription revenues. Subscription 
revenue has now surpassed the $1 billion mark and represented 
24.4% of all revenues of television broadcasters in 2002. 

Profit margins declining 

Strong competition for advertising dollars and audiences has 
impacted profit margins. Both the conventional and specialty 
television segments saw their profit margin decline in 2002. The 
profit margin of private conventional broadcasters fell below 
10.0%, the first time since 1991. The specialty segment's profit 
was 8.4% compared to 17.3% of the previous year. This was 
largely a result of the almost $55 million losses incurred by the 
new digital networks. The pay television segment was the most 
profitable of the industry. Its profit before interest and taxes rep-
resented 24.2% of its revenues in 2002. 

Programming and production expenses increase 

Television broadcasters spent a greater proportion of their reve-
nues on programming and production in 2002 than in the 
previous three years. That proportion reached 61.3% in 2002 
compared to 59% in 2001. The growth in these expenses out-
paced the growth in revenues in all segments of the industry in 
2002. 

Available on CANSIM: table 357-001. 

More detailed information is available in the June 2003 issue of 
the Broadcasting and telecommunications bulletin, Vol. 33, No. 
1 (56-001-XIE, $10/$32). 

Data in this article were originally released in the June 18, 2003 
issue of the Statistics Canada Daily. 

Daniel April, SIEID, Statistics Canada. 
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TThhee  ggrroowwiinngg  iimmppoorrttaannccee  ooff  bbuussiinneessss  RR&&DD  
ne of the most commonly used measures of R&D performance is the GERD/GDP ratio or total R&D expen-
ditures (Gross Domestic Expenditures on Research and Development) as a percentage of Gross Domestic 

Product (GDP). How does Canada compare to the other members of the G-7 and the OECD in terms of its 
GERD/GDP ratio? During the period 1989 to 1999 Canada reported the highest level of growth amongst G-7 
countries. 

Measuring R&D activities 

The GERD/GDP ratio has a number of advantages, chief among 
them, that it avoids any unit of measure (as both the numerator 
and the denominator are in the local currency) facilitating com-
parisons between countries. The Organization for Economic 
Cooperation and Development (OECD) has been collecting R&D 
data since the mid 1960s. 

How does Canada compare to other members of the G-71 and the 
OECD in terms of its GERD/GDP ratio? During the period 1989 
to 1999 Canada increased its GERD/GDP ratio from 1.47 to 
1.80. This was the highest level of growth reported amongst G-7 
countries. There were however, seven of the 29 other members 
of the OECD that reported higher absolute growth in 
GERD/GDP: Austria, Denmark, Finland, Iceland, Ireland, Korea 
and Sweden. These countries will be referred to as the “high 
R&D performing countries”. 

Research and development activities in all OECD countries are 
performed primarily by three sectors: business, institutions of 
higher learning2 and government institutions. Data on R&D per-
formed by non-profit institutions is also collected but only two 
OECD countries have ever reported R&D expenditures by non-
profit institutions over 5% of total GERD. 

Areas of growth in R&D 

What is most notable about the data from the 1990s is the grow-
ing importance of business R&D amongst the high R&D 
performing countries. Figures 1 and 2 illustrate that in Canada 
and Sweden, growth in GERD was driven by growth in business 
R&D (BERD). This is also true for all the high R&D performing 
countries. The reverse was also true: the countries that reported 
declines in GERD/GDP ratios consistently reported declines in 
the proportion of GDP going to business R&D. 

In 1989, most of the high R&D performing countries reported 
that 20% to 30% of total R&D was done in institutions of higher 
learning, government facilities accounted for around 20% and the 
remainder was done by business. By 1999, R&D in universities 
was still about 20% of the total, government R&D had generally 
declined to between 10% and 15%, and business R&D rose to 

                                                           
1 Members of the G-7 are: Canada, France, Germany, Italy, Japan, the 

United Kingdom and the United States. All of these countries are also 
members of the OECD. 

2 This category consists primarily of universities but also includes hospi-
tals that conduct research. 

account for between 65% and 75% of total R&D. In almost all 
cases the increase in the proportion of R&D activity by busi-
nesses was matched by a decrease in the proportion of 
government-performed R&D. At the OECD level, the overall 
proportion of GERD made up of BERD did not change due in 
part to changes in membership during the 1990s and to declines 
in BERD reported by some of the larger members (most notably 
the UK, Germany and Italy). 

O 

Figure 1. GERD concentration, Canada 1989-1999 
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Source: OECD, 2002, Main Science and Technology Indicators 
(MSTI) database, July 2002 

Figure 2. GERD concentration, Sweden 1989-1999 
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R&D in selected industries 

Six industry sectors have been identified by the OECD as being 
of particular interest in terms of business R&D. These industries 
consist of the manufacturing industries that have traditionally 
reported the highest R&D intensities3 (aerospace, electronics, 
computers and office machinery, pharmaceuticals, instruments) 
and services, which reported rapid growth in R&D activities over 
the last decade in several member countries. 

Each country has a distinct profile with different industries ac-
counting for a different proportion of business R&D, but looking 
at the countries with high R&D performance, in each case the 
most R&D intensive area is either the electronics industry or the 
service sector4. These two areas combined account for half of 
business R&D, except in Denmark and Sweden, both of which 
have strong pharmaceutical R&D efforts. In all of the high R&D 
performance countries, electronics, services and pharmaceuticals 
account for over half of all industrial R&D. This also holds true 
for Canada. Unlike all of the high R&D performance countries, 
Canada also has a strong aerospace R&D sector. 

                                                           
3 R&D intensity is R&D spending as a proportion of sales (for compa-

nies) or value added (for industries). 
4 The services sector can encompass a broad range of activities (includ-

ing contract R&D, software design, computer services, 
communications, finance and transportation and storage). Note also 
that there may be issues with respect to the comparability international 
data on R&D in services, see F.D. Gault, 1997, Research and Devel-
opment in a Service Economy, Statistics Canada, Cat. No. 
63F0002XPB No. 12, p. 10. 

Amongst G-7 countries, the selected industries represented a 
slightly lower proportion of all business R&D spending. These 
countries also tended to have a more equal mix of R&D spending 
amongst the selected industry categories. This may well be due 
to the fact that their economies are generally larger rather than 
due to any explicit strategy. Compared with the United States, 
Canada reports similar proportions of business R&D by industry 
with two exceptions: electronics, where Canada reports a much 
higher proportion of industrial R&D, and instruments, where the 
United States reports much higher figures. 

Canada reports one industry (electronics), which accounts for 
over one-quarter of all industrial R&D, but it has avoided the 
extreme concentrations of R&D reported by Finland. Given the 
changes in the world market for communications electronics, 
time will tell what impact this has on these countries’ industrial 
R&D performance. 

For further details including tables of R&D performance in all 
OECD countries, see: Lonmo, Charlene and Frances Anderson, 
2003, A Comparison of International R&D Performance: An 
Analysis of Countries that Have Significantly Increased Their 
GERD/GDP Ratios During the Period 1989-1999; SIEID Work-
ing Paper Series, Cat. No. 88F0006XIE No. 01. This paper was 
originally released in the February 28, 2003 edition of the Statis-
tics Canada Daily. 

Charlene Lonmo, SIEID, Statistics Canada. 

 

Table 1. Percentage of total business R&D by selected industries, 1999 

Country aerospace electronics 
office machinery 

and computers pharmaceuticals instruments services all other
High R&D performing countries 

Austriaa … 26.6 0.2 5.7 2.2 22.4 42.8
Denmarka 0.0 6.6 0.4 20.2 4.5 36.7 31.7
Finland 0.0 47.5 0.3 4.1 2.0 11.7 34.4
Icelandc 0.0 0.1 … 2.5 5.8 70.8 20.9
Irelandb 0.3 30.4 5.1 14.4 5.1 12.8 32.1
Koread 3.0 39.8 5.5 2.0 0.7 13.3 35.8
Sweden 2.9 23.4 0.7 16.5 5.7 12.8 38.0

G-7 countries 
Canada 11.6 27.1 4.8 6.4 1.3 29.2 19.6
France 11.8 12.5 1.9 13.2 6.7 9.1 44.9
Germany 6.6 10.5 2.2 6.4 4.8 5.4 64.2
Italy 11.2 20.2 0.9 8.6 2.9 18.7 37.4
Japan 1.0 17.9 10.7 6.5 4.6 2.7 56.6
United Kingdom 10.9 7.7 1.0 22.4 4.2 17.4 36.4
United States 7.9 9.7 5.1 6.7 10.7 31.2 28.7
a 1998 
b 1997 
c electronics 1997, pharmaceuticals 1988 
d aerospace 2000 
Source: OECD, Main Science and Technology Indicators (MSTI) database, July 2002 
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UUppddaattee  oonn  eeccoonnoommiicc  aannaallyyssiiss  
On July 9, 2003, Statistics Canada announced a new Internet publication Updates on Economic Analysis (11-623-
XIE, free). The publication provides a concise summary of ongoing research programs in micro-economics and 
national accounts. 

Update on economic analysis includes 
data on such topics as  

• business dynamics (entry, exit, 
merger activity); 

• productivity; 
• innovation; 
• competition; 
• investment; 
• small producers; 
• technology and technological change;  
• Canada/United States price differ-

ences; 
• economic geography and trade; 
• international trade; 
• the importance of multinationals; 
• problems in small-firm financing; 
• firm strategies that are associated 

with superior economic performance; 
• and eco-efficiency, the environment, 

and the knowledge economy. 

For each theme, the purpose and scope of the research program 
are described, along with the major analytical issues that are ad-
dressed in supporting studies. It also presents a summary of 
major findings. The publication will be updated periodically, as 
new research studies become available. Electronic links to sup-
porting documents are included when possible. 

The Update on economic analysis (11-623-XIE, free) is now 
available on Statistics Canada's website (www.statcan.ca). From 
the Our products and services page, under Browse our Internet 
publications, choose Free, then National accounts. 

The publication was originally announced in the July 9, 2003 
issue of Statistics Canada’s The Daily. 

John Baldwin, Micro Economic Studies and Analysis Division, 
Statistics Canada. 

 

TThhee  DDaaiillyy  bbyy  ssuubbjjeecctt  
Select the subject(s) of interest to you to customize your free subscription to The Daily. You will receive - by 
e-mail - hyperlinks to articles and product release announcements only on the subject(s) you have selected - and 
only on the days they appear in The Daily. For products related to the Innovation Analysis Bulletin, select the 
subjects “communications” and “science and technology”. See www.statcan.ca→The Daily→Free subscriptions. 
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NNeeww  eeccoonnoommyy  iinnddiiccaattoorrss  
n this issue, we have compiled some of the most important statistics on the new economy. The indicators will 
be updated, as required, in subsequent issues. For further information on concepts and definitions, please con-

tact the editor. 

Units 1997 1998 1999 2000 2001 2002
General economy and population1 
GDP $ millions 882,733 914,973 980,524 1,064,995 1,092,246 1,122,712
GDP implicit price index 1997=100 100.0 99.6 101.2 105.2 106.3 ..
Population thousands 29,987 30,248 30,509 30,791 31,111 31,414
Gross domestic expenditures on R&D (GERD)2 $ millions 14,639 16,082 17,465 19,585 20,828 20,744
"Real" GERD $ millions 1997 14,639 16,147 17,258 18,617 19,594 ..
GERD/GDP ratio ratio 1.66 1.76 1.78 1.84 1.91 1.85
"Real" GERD/capita $ 1997 488.2 533.8 565.7 604.6 629.8 ..
GERD funding by sector  
  Federal government % of GERD 19.2 17.6 18.4 18.2 18.4 19.1
  Provincial governments % of GERD 4.5 4.0 4.4 4.5 4.5 4.9
  Business enterprise % of GERD 48.1 45.7 44.3 42.5 41.9 40.0
  Higher education % of GERD 13.5 14.5 15.2 14.5 15.0 16.5
  Private non-profit % of GERD 2.5 2.3 2.2 2.3 2.3 2.6
  Foreign % of GERD 12.3 15.9 15.6 18.1 17.8 16.9
GERD performance by sector  
  Federal government % of GERD 11.7 10.8 10.6 10.6 10.6 10.7
  Provincial governments % of GERD 1.5 1.3 1.3 1.3 1.2 1.3
  Business enterprise % of GERD 59.7 60.2 58.6 58.5 57.5 54.2
  Higher education % of GERD 26.5 27.2 29.1 29.3 30.3 33.5
  Private non-profit % of GERD 0.6 0.5 0.4 0.3 0.3 0.3
Federal performance as a % of federal funding % of federal 61.1 61.6 57.8 58.5 57.8 56.1
"Real" federal performance of R&D $ millions 1997 1,720 1,750 1,837 1,977 2,086 ..
Information and communications technologies (ICT) 
ICT sector contribution to GDP - basic prices3  
  ICT, manufacturing $ millions 8,228 9,720 13,168 18,062 12,788 10,608
    % of total ICT % of total ICT 25.2 25.8 27.7 31.2 22.3 18.1
  ICT, services $ millions 24,487 28,020 34,340 39,870 44,457 48,063
    % of total ICT % of total ICT 74.8 74.3 72.3 68.9 77.7 81.9
  Total ICT $ millions 32,715 37,734 47,464 57,858 57,222 58,670
  Total economy4 $ millions 816,081 848,414 892,870 933,713 947,039 977,322
    ICT % of total economy % 4.0 4.4 5.3 6.2 6.0 6.0
  Total business sector $ millions 679,562 710,188 752,197 791,306 801,870 828,842
    ICT % of business sector % 4.8 5.3 6.3 7.3 7.1 7.1
ICT adoption rates (private sector)  
  Personal Computer % of enterprises .. .. 81.9 81.4 83.9 85.5
  E-Mail % of enterprises .. .. 52.6 60.4 66.0 71.2
  Internet % of enterprises .. .. 52.8 63.4 70.8 75.7
  Have a website % of enterprises .. .. 21.7 25.7 28.6 31.5
  Use the Internet to purchase goods or services % of enterprises .. .. 13.8 18.2 22.4 31.7
  Use the Internet to sell goods or services % of enterprises .. .. 10.1 6.4 6.7 7.5
  Value of sales over the Internet $ millions .. .. 4,180 7,246 10,389 13,339

                                                           
1 Source: Statistics Canada, 2003, Canadian Economic Observer, Cat. no. 11-010-XIB, May 2003, vol.16 no. 05, Ottawa, Canada. 
2 Source: Statistics Canada, 2003, Science Statistics, Cat. no. 88-001-XIB, various issues, Ottawa, Canada. 
3 Source: Statistics Canada, 2002, Beyond the information highway: networked Canada (Information and communications technologies (ICT), Cat. no. 

56-504-XIE, Ottawa, Canada. 
4 The “total economy” is in chained-Fisher methods of deflation and therefore does not match GDP. 

I 
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 Units 1997 1998 1999 2000 2001 2002
Information and communications technologies (ICT) continued 
ICT adoption rates (public sector)   
  Personal Computer % of enterprises .. .. 100.0 100.0 100.0 99.9
  e-mail % of enterprises .. .. 96.6 99.0 99.7 99.6
  Internet % of enterprises .. .. 95.4 99.2 99.7 99.6
  Have a Web site % of enterprises .. .. 69.2 72.6 86.2 87.9
  Use the Internet to purchase goods or services % of enterprises .. .. 44.2 49.1 54.5 65.2
  Use the Internet to sell goods or services % of enterprises .. .. 14.5 8.6 12.8 14.2
  Value of sales over the Internet $ millions current .. .. 244.6 11.5 354.8 327.2
Teledensity indicators   
  Wired access (Voice Grade Equivalent - VGE) per 100 inhabitants 62.2 63.8 64.9 66.1 65.2 63.4
  Wireless access (VGE) per 100 inhabitants 14.0 18.5 23.7 29.4 34.8 37.6
  Total public switched telephone network (PSTN) (VGE) per 100 inhabitants 76.7 82.3 88.6 95.5 100.0 101.0
  Homes with access to cable thousands 10,422.4 10,564.6 10,725.2 10,896.1 11,107.4 ..
  Homes with access to Internet by cable thousands .. .. .. 7,609.7 9,391.4 ..
Access indicators   
  Total wired access lines (VGE) thousands 18,659.9 19,293.7 19,806.2 20,347.0 20,335.9 19,962.1
  Residential access lines (VGE) thousands 12,427.4 12,601.5 12,743.9 12,922.0 12,852.3 12,755.8
  Business access lines (VGE) thousands 6,232.6 6,692.2 7,062.4 7,425.0 7,483.6 7,206.3
  Analogue mobile subscribers thousands 450.1 1,406.4 2,592.0 4,444.0 6,950.6 8,943.6
  Digital mobile subscribers thousands .. 3,939.0 4,318.3 4,282.6 3,911.0 2,905.4
  Digital cable television subscribers  thousands .. .. .. 390.4 811.7 ..
  Satellite and MDS subscribers thousands .. .. .. 967.5 1,609.4 ..
  High speed Internet by cable subscribers thousands .. .. .. 786.3 1,387.8 ..
Network investment indicators5—Capital expenditures   
  Wireline public telecommunication networks $ millions 3,615.6 4,629.1 4,258.7 4,989.9 5,078.7 3,979.5
  Wireless public telecommunication networks $ millions 1,892.3 1,462.6 1,374.1 2,005.7 2,642.4 1,718.3
  Cable networks $ millions 819.1 773.2 1,110.8 1,523.9 2,124.6 ..
  Satellite and MDS networks $ millions 7.7 30.6 194.1 158.1 521.2 ..
Characteristics of biotechnology innovative firms6 
Number of firms number 282 .. 358 .. 375 ..
Total biotechnology employees number 9,019 .. 7,748 .. 11,897 ..
Total biotechnology revenues $ millions 813 .. 1,948 .. 3,569 ..
Expenditures on biotechnology R&D $ millions 494 .. 827 .. 1,337 ..
Export biotechnology revenues  $ millions 311 .. 718 .. 763 ..
Import biotechnology expenses $ millions .. .. 234 .. 433 ..
Amount of capital raised $ millions 467 2,147  980
Number of firms that were successful in raising capital number 109 138  134
Number of existing patents number .. 3,705  4,661
Number of pending patents number .. 4,259  5,921
Number of products on the market number 1,758 6,597  9,661
Number of products/processes in pre-market stages number 7,166 10,989  8,359
Intellectual property commercialization7 
  Federal government   
    New patents received number .. 130 89 .. 110 ..
    Royalties on licenses $ thousands .. 6,950 11,994 .. 16,467 ..
  Universities   
    New patents received number 143 325  339
    Royalties on licenses $ thousands 15,600 18,900  44,397

                                                           
5 Figures for 2001 and 2002 are based on Q4 data from the service bulletin Quarterly Telecommunications Statistics, Cat. no. 56-001-XIE. 
6 Source: Statistics Canada, 2003, Features of Canadian biotech innovative firms: results from the Biotechnology Use and Development Survey – 2001, 

Science, Innovation and Electronic Information Division Working Paper Series, Cat. no. 88F0006XIE2003005, Ottawa, Canada. 
7 Sources: Statistics Canada, Federal Science Expenditures and Personnel Survey, and Survey of Intellectual Property Commercialization in the Higher 

Education Sector (various years). 
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WWhhaatt’’ss  nneeww??  

Recent and upcoming events in connectedness and innovation analysis. 

Connectedness 

Research and analyses on issues of the information society 
continue. A new paper in the Connectedness Series entitled 
"High Speed on the Information Highway: Broadband in 
Canada" was released in September (Cat. No. 
56F0004MIE2003010, free). 

Telecommunications 

Annual survey of telecommunications service providers 

Annual data for 2001 will be available in Fall 2003. 

Quarterly survey of telecommunications service providers 

Quarterly data for the 1st and 2nd quarters for 2003 will be 
available in the fall. 

Broadcasting 

The service bulletin Broadcasting and Telecommunications - 
"Private Radio Broadcasting", No. 56-001-XIE volume 33, no. 2 
was released in July 2003. 

Household Internet use 

Data on Penetration rates of household use of the Internet for 
2002 was released in September 

Household electronic commerce rates for 2002 will be released 
in the fall of 2003. 

Business e-commerce 

Survey of electronic commerce and technology 
The 2003 Survey of Electronic Commerce and Technology will 
be mailed out in November. 

Science and innovation 
S&T activities  

Research and development in Canada 

Volume 27, No 5, Industrial research and development 1999 to 
2003, was released in July 2003. 

Volume 27, No. 6, Estimates of total spending on research and 
development in the health field in Canada, 1988 to 2002, was 
released in September 2003. 

Federal and provincial S&T 
Federal science expenditures 

No updates 

Higher Education Sector R&D 

No updates. 

Provincial research organizations 

No updates. 

Human resources and intellectual property 

Federal intellectual property management 
Federal science expenditures and personnel 2001-2002, intellec-
tual property management, fiscal year 2000/2001 

No updates. 

The higher education sector 
Intellectual property commercialization in the higher education 
sector 

The working paper based on the results of the 2001 survey was 
released in the Statistics Canada Daily in October. Consultations 
regarding the content of the 2003 survey are also underway. 

Innovation 

Innovation in manufacturing  
No updates. 

Innovation in services 
The 2003 Survey of Innovation in Selected Service Industries is 
in the field and estimates are anticipated by March 2004. 

Biotechnology 
No updates. 

Knowledge management practices 

Coming soon from the School of Policy Studies, Queen's 
University: Understanding Innovation in Canadian Industry. This 
collection of articles provides in-depth analysis of innovation in 
Canada based largely on the Statistics Canada's Survey of 
Innovation 1999. This volume, edited by Fred Gault, will be 
published in November by McGill-Queen's University Press. 

NESTI Notes 

NESTI is the OECD’s Working Party of National Experts on 
Science and Technology Indicators. The group is responsible for, 
among other things, overseeing the production of the manuals 
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that guide the collection of statistics on R&D, innovation and 
human resources in Science and Technology. These manuals are 
named after the cities in which the definitive meetings were held: 

• The Frascati Manual provides guidelines on the collection of 
R&D statistics. The most recent revision was released in 2002 
(OECD, 2002, Frascati Manual 2002, Paris). 

• The Oslo Manual gives direction on innovation statistics. The 
most recent revision, a joint undertaking with EuroStat, was 
released in 1997 (OECD/EuroStat, 1997, Oslo Manual, Paris). 

• The Canberra Manual advises on the collection of statistics on 
human resources in science and technology. It was first pub-
lished in 1995 and was also a joint project with EuroStat 
(OECD, 1995, Manual on the measurement of human re-
sources devoted to S&T: "Canberra manual", Paris). 

In June 2003, NESTI decided to undertake a revision of the Oslo 
Manual. The revisions will take into account broadening the 

definition of innovation to include non-technological innovation. 
The definitional change will have an impact on how we collect 
and analyse innovation statistics. 

Furthermore, the past seven years’ experience has lead to a 
wealth of new knowledge about how to conduct and interpret 
innovation surveys. This experience will guide the revision of the 
treatment of outputs of innovation, expenditures on innovation 
and inputs to innovation, linkages between innovation and other 
business measures (such as revenues from innovations) as well as 
the overall methodology guidelines. 

NESTI members anticipate having a draft revision by June 2004 
and completing the manual by June 2005. 

 

TThhee  ffeeddeerraall  SS&&TT  ccoommmmuunniittyy  
he federal S&T Community is made up of numerous government departments and agencies with distinct 
mandates and specializations, all united by their need for skilled, committed, innovative science and technol-

ogy professionals. The new Web site at www.sciencetech.gc.ca offers a comprehensive view of what they do. 
Canada enjoys a long and proud 
history of achievement in science 
and technology. Many milestones 
in that history have, in fact, re-
sulted directly from the research, 
programs and initiatives of the 
Federal S&T Community. 

That groundbreaking work has 
been—and continues to be—
driven by a genuine need for sci-
ence in the everyday life of 
Canada. It's a need with many 
causes: the pressures of globaliza-
tion; the public's expectation that 
government decisions will be 
based on the best available infor-
mation; and the transition to a 
knowledge-based economy. 

The work carried out by the Fed-
eral S&T Community provides 
support for government decision making, policy development, and 
regulatory activities—for example, stock assessments and fisheries 
biology help the government manage the country's fish stocks. 

The S&T Community's work, 
which often involves interna-
tional networking and 
collaboration, also contributes 
to the development and man-
agement of standards, and helps 
answer the country's health, 
safety, environmental, and de-
fence needs. 

Here's where you can learn 
more about some of the remark-
able achievements of Canada's 
S&T Community, and about the 
exciting scope of its continuing 
work. 
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