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Innovation and productivity growth, 1988 to 1997

new study confirmed that innovation is a main factor contributing to labour productivity growth, gainsin
market share and survival in Canadian manufacturing plants. The study also found that research and devel-
opment (R& D) investment, competencies and past innovation activities are the three main factors affecting inno-
vation outcomes of Canadian manufacturing firms. Higher productivity, as measured by production per hour
worked, occurs when output increases faster than hours worked. Productivity growth is the main determinant of

the prosperity and standards of living in the long run.

Differences in the effects of process innovation and
product innovation

\Three main factors affecting innovation outcomes

Product innovation and process innovation have different effects
on plant performance and plant survival. Process innovation is
more important than product innovation for labour productivity
growth. The research found that process innovators had an an-
nual labour productivity growth that was 3.6 percentage points
higher than non-process innovators from 1993 to 1997.

In contrast, product innovation had a positive but statistically
insignificant effect on labour productivity growth. Thisis consis-
tent with the view that new products tend to disrupt established
production processes and productivity growth is unlikely to show
significant improvement as a result.

Process innovation is associated with higher plant survival rates
while product innovation is related to lower survival rates. Firms
that introduced process innovations between 1989 and 1991 had
survival rates in the subsequent 1993 to 1997 period that were 6
percentage points higher than those that did not. In contrast, the
average survival rate of plants with product innovation was lower
than those without product innovation.

This suggests that these different types of innovators are at dif-
ferent phases of the product life cycle. Product innovation
dominates the early stages of the life cycle when turnover is
high. Process innovation occurs later when market shake outs
have already occurred. At this point, competition no longer de-
pends so heavily on providing unique product characteristics but
rather emphasizes price advantages because products have be-
come more homogeneous.

The importance of process innovation to productivity growth
confirms findings from other research studies that show how
technology use is related to faster productivity growth. These
technologies include robots, advanced manufacturing cells, au-
tomated process control and many similar state-of-the-art
technologies, all of which areintegral to new processes.

Many of these advanced technologies were introduced in con-
junction with process innovations. Together, the results stress the
importance of process innovation for productivity growth.

Innovation is also related to market share growth through its po-
sitive effect on productivity growth. The plants that introduce
process innovation have faster productivity growth that in turn
leads to gainsin market share.

Investment in R&D competencies and past innovation activities
are the three main factors affecting innovation outcomes of Ca-
nadian manufacturing firms. R&D investment is an important
determinant of innovation. Continuously performing R&D is
closely related to innovation of most types—though it is more
important for the most novel than the least novel innovations.
The location of R&D activity is less important, that is, having a
separate R&D department is not as critical as the presence of
continuous R&D.

The second factor affecting innovation outcomes is technology
competencies of firms. Firms placing more emphasis on technol-
ogy strategies are more innovative. While the commitment to
R& D isimportant for innovation, the technological competencies
that are accumulated over time are just asimportant.

The third factor affecting innovation outcomes is past innovation
activities. The use of patents and trade secrets, which is associ-
ated with past innovation, is a strong predictor of being an
innovator.

Firms that have obtained patents or used trade secrets to protect
their intellectual property in the past have innovation rates that
are 23 percentage points higher than those with no intellectual
property rights. The difference is 23 percentage points for proc-
ess innovations, 18 percentage points for product innovations, 2
percentage points for world-first innovations, and 15 percentage
points for non-world-first innovations.

Differences in innovation outcomes by firm size and
firm ownership

Firm size is found to be more closely related to process innova
tion than product innovation. Large firms have process
innovation rates that are 14 percentage points higher than small
firms. But there is no difference in product innovation rates be-
tween them. Large firms are more likely to be at that stage of the
life cycle where process innovation is important for both survival
and growth.

While most closures occur in smaller plants, failing to innovate
will lead to the closure of even the larger plants. Finaly, it
should be noted that innovation for large plants tends to offset
the inexorable dynamics of decline. Larger plants have higher
productivity and plants with higher productivity tend to show a
decline in relative productivity compared with small plants. Pro-
cess innovation can reduce the amount of this decline.
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It is also the case that foreign-controlled firms have innovation
rates that are about 10 percentage points higher than their domes-
tic counterparts. The higher innovation rates of foreign-
controlled plants are a result of their larger size, higher export
participation rates, technology competencies, and past innovation
activities. After controlling for these firm characteristics, the
nationality of afirmisnot significantly related to innovation.

The research paper Innovation, Survival and Performance of
Canadian Manufacturing Plants, (11F0027MIE2004022, free)
was released in the Satistics Canada Daily on September 21,
2004.

John Baldwin, Micro-economic Analysis Division, Satistics
Canada
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Effect of changing technology use on plant performance in the
manufacturing sector

Accordi ng to a recent study covering the period 1993 to 1998, manufacturing companies that increased their
use of advanced technology during the mid-1990s also experienced greater growth in labour productivity
during the same period. The research also found advanced technology use led to growth in labour productivity,

which in turn led to growth in market share.

Productivity growth measures the efficiency with which labour is
employed in the production process. Over time, it is an essential
contributor to the prosperity of Canadians. The research investi-
gated the extent to which the adoption of advanced technologies
by manufacturing plants between 1993 and 1998 was associated
with superior growth and productivity performance.

equipment can be used for a variety of purposes, such as keeping
databases for analysis, engaging in financial transactions, selling
products over the Internet and facilitating the ordering process.
Of note, firms that used their electronic communications net-
works to improve the efficiency of their ordering processes were
more likely to have improved their productivity.

Investment in advanced technology key for
productivity growth

Growth in labour productivity key factor behind
market-share growth

Growth in capital intensity was the single most important factor
contributing to growth in labour productivity between 1993 and
1997, which is consistent with previous studies. The more capi-
tal-intensive a firm is, the greater the productivity growth.
However, this was partly the result of the ever-increasing share
of capital coming from investments in information and commu-
nications technologies (ICTs). Plants that had invested heavily in
advanced technologies were more likely to enjoy higher produc-
tivity growth.

Between 1993 and 1998, the use of advanced manufacturing
technologies in Canadian manufacturing plants increased dra
matically. Plants using network communications technologies
increased from 18% to 47% of the population. Plants using inte-
gration and control technologies increased from 24% to 49%.
Canadian manufacturing plants that increased their use of these
advanced technologies during this period had higher productivity
growth than those plants that did not increase their technology
use.

Use of ICTs during production ordering process leads
to productivity gains

This study also uncovered how |CTs contribute to success. High-
est growth was in the adoption of network communications
technologies (local area networks, company-wide networks and
inter-company networks). Information and communications

Over the period studied, plants exchanged substantial amounts of
market share as some plants grew and others declined. About
15% of market share in an average industry was transferred from
continuing plants that lost market share to plants that gained
market share. At the beginning of the period, plants that subse-
quently increased their market share were 16% less productive
than those about to lose market share; by the end of the period,
they had become 17% more productive.

Growth in market share is strongly linked to growth in labour
productivity. Firms with greater labour productivity growth typi-
cally experienced increases in their market share.

Technology growth was found to have both a direct and an indi-
rect effect on market-share growth. First, it was linked to
productivity growth, which in turn has strong positive ties with
market share growth. In addition, technology growth has direct
effects on market-share growth, most likely because of its impact
on product innovation. By the end of the period, the market re-
warded those who managed to improve their efficiency or the
quality of their product and hence their labour productivity, with
anincrease in market share.
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Research and development important for market-share
growth

Complementary investments in firm competencies were aso
shown to be important. Firms did particularly well if they stres-
sed a strategy that focussed on the use of advanced technologies.
Research and development was also found to be related to the
growth of a plant's market share. Research and development stra-
tegies, as well as advanced innovation strategies, are
complementary factors that contribute to the development of new
products.

The economic analysis study The Effect of Changing
Technology Use on Plant Performance in the Canadian
Manufacturing Sector (11F0027MIE2004020, free) was first
released in the Satistics Canada Daily on July 27, 2004.

David Sabourin, Industrial Organization and Finance Division,
Satistics Canada
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What's up, docs?

here do graduates go after they get their doctorate degrees? Until recently, we only caught up with them
two years after graduation. By then, some had moved out of the country or had gone through career
changes. A new survey by Statistics Canada promises to provide current indicators of post-graduation plans of

recent doctorate recipients.

‘ The need for information

Every year, about 4,000 doctorates graduate from Canadian uni-
versities. Some of them return to post-doctoral studies, some find
employment as industrial researchers in Canada or abroad. Yet
others may have difficulty in finding appropriate employment.
Statistics Canada's Survey of Earned Doctorates promises to
illuminate the early career choices of some of Canada's most
highly qualified personnel.

The Survey of Earned Doctorates

Modelled after the survey of the same name conducted in the US
by the National Science Foundation, the Canadian Survey of
Earned Doctorates was run as a demonstration with the Univer-
sity of Toronto and I’Université de Montréal (including HEC
Montréal and Ecole Polytechnique) in 2002-03. Results from this
demonstration indicated that almost a third of the graduates

Table 1. Postgraduation plans and intended country of residence—
Combined data (University of Toronto and Université de Montréal)

(30%) planned post-doctoral studies while over half (55%) plan-
ned to immediately enter the labour force (Table 1).

More than one quarter (28%) of the graduates planned to leave
the country—mostly to the US (17% of all graduates). Thisis a
much higher proportion than the 12% measured in 1999 in the
follow-up of the 1995 graduating cohort (Statistics Canada,
1999). The proportion of graduates planning to leave the country
was highest for the humanities (38% of all graduates) and life
sciences (35%).

Whether this increase is real or due to the selection of two uni-
versities will be resolved with the release of data from the full
survey for 2003-04 in late 2004.

References

Statistics Canada, 1999, South of the border: graduates from the
Class of '95 who moved to the United
Sates, Catalogue No. 81-587-XIE.

Preliminary data from the demonstration
project were first released in the Satistics

Postgraduation plans”

Postdoctoral fellowship

% | Canada Daily on October 24, 2003. More

Postdoctoral research associateship

30 detailed data are available upon request

Traineeship

X from Culture, Tourism and the Centre for

Other training or study

4 Education Statistics, Satistics Canada

Employment

55 | | (613-951-9040,

Other

X educationstats@statcan.ca). Data from

Intended country of residence after graduation, for those with definite plans

Canada

the full survey are expected in late 2004.

United States

Other country

72
17 VY
11 287628

Notes:

Totals may not add up to 100% because of rounding.

X Suppressed to meet the confidentiality requirements of the Statistics Act.
1. Records with 'Not stated' values have been excluded from the table.

2. “Definite plans” refers to the doctoral recipient having definite commitments for employment or postdoc-

toral study or research.

Source: Statistics Canada, Survey of Earned Doctorates, 2002-2003 (University of Toronto and Université de

Montréal).
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Does new technology mean the end of old technology?

N ot necessarily, it seems. Some predicted that home videos and home theatres would give a fatal blow to ci-
nemas. Y et the 125.7 million movie tickets sold in 2002/2003 was a record high. Others have predicted that
music downloading and Internet radio spelled the imminent death of conventional radio. It seems that they were

also wrong. Radio is alive and kicking.

\A banner year for radio in 2003

Air time sales by private radio broadcasters jumped 8.4% to $1.2
billion, the second largest year-over-year increase in the last 15
years. The granddad of electronic media has also generated the
best profits on record in 2003, thanks largely to cost contain-
ment. The operating expenses of private radio broadcasters grew
3.7%, less than half the revenue increase of 8.2%. As a resullt,
profits before interest and taxes represented 19.1% of their reve-
nues, up from 15.6% in 2002.

The 2003 results maintain a trend that began in the late 1990s
after many difficult years in the late 1980s and most of the
1990s. The industry’s profit margin has surpassed 10.0% in 1997
and has climbed ever since.

FM radio playing a happy tune

Radio listeners have gradually turned to FM radio at the expense
of AM radio, in large part because of the sound quality and pro-
gramming. FM radio now accounts for nearly three quarters of
total listening time.

The changing habits of radio listeners have had a significant im-
pact on the financial performance of FM stations. FM stations
continued to account for most of the growth in air time sales by
the industry. The 9.8% increase of air time in 2003 was the high-
est since 1998 and is equal to the average year-over-year increase
of the 1992 to 2002 period. FM stations also accounted for most
of the industry’s profits in 2003. The robust 25.3% profit margin
(before interest and taxes) realized in 2003 was consistent with
the returns achieved in the previous 5 years.

To alarge extent, 2003 is no different than previous years. The
older AM stations continue to struggle. Without FM radio, the
industry would have seen its revenues steadily decline through
the 90s, and its profits gradually erode.

Why is radio thriving?

The reasons that radio is thriving include more favorable market
conditions, improved technology and improved products. A 1998
regulatory decision that has alowed for increased ownership
consolidation within local markets and the adoption of automated
broadcast technologies has set the stage for efficiency gains in
the industry. It generaly takes fewer people to operate a radio
station now than it did before. In 2003, the average number of
employees per station was 16.7, down from 17.7 five years ear-
lier. During that period, revenue per employee jumped 18.9%

and the proportion of revenues devoted to salaries decreased to
42.1% from 43.1%.

But a more efficient radio station still needs listeners to generate
revenues. At last count, Canadians spent an average of just 19.5
hours per week listening to radio, about 50 minutes less per day
than the average of the previous five years. The industry man-
aged the slow erosion of listeners by adapting to evolving tastes.
For instance, stations on the less popular AM band are gradually
migrating to the more popular FM band. There were 201 AM
stations and networks in 2003 compared to 250 only five years
before. During that period the number of FM stations and net-
works jumped from 242 to 337.

\What lies ahead?

The good results of the recent past are no guarantee of a bright
future. The radio industry faces important challenges.

Bringing back teens and young adults into the listening audience
isat or near the top of thelist. People aged 12 to 17 reduced their
listening time by almost two hours a day in five years, from 11.3
hours per week in 1999 to 8.5 per week in 2003. Young adults
aged 18 to 24 aso reduced their listening time, though not by as
much as teenagers. They represent the audience of the future.

The Internet is here to stay and radio will either have to put up a
fight or find a way to exploit the new media. Many stations ap-
pear to have chosen the latter strategy. About one third of
conventional commercial radio stations broadcast on the Internet.
There is however no evidence that it leads to a significant or dis-
tinct revenue stream. The search for a business model that works
isstill on.

Satellite and digital radio are also on the horizon. These new
technologies could well turn into new competition or trigger the
need for significant investments to the broadcasting network by
existing players.

The radio industry has shown alot of resiliency. It survived tele-
vision. As a matter of fact, radio has generated a higher profit
margin than television for the last six years. It has also survived
the walkman, and is currently battling MP3 players with apparent
success. Stay tuned. It may well thrive for many more years.

More data available

For more information on the topics covered in this article and
links to more detailed data, readers can go to:

Statistics Canada—Catal ogue No. 88-003-XIE
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e www.statcan.ca, Private radio broadcasting, 2003, The
Daily, Monday July 5, 2004

e www.statcan.ca, Radio listening, fall 2003, The Daily,
Wednesday July 28, 2004

e www.statcan.ca, Movie theatres and drive-ins, 2002/03,
The Daily, Monday June 28, 2004

e www.crtc.gc.ca, Decisions, notices and orders, CRTC
decision 1998-41, Commercia radio policy.

The information in this article first appeared in Satistics
Canada's The Daily on July 5, 2004.

Daniel April, SEID, Satistics Canada
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Internet reaches almost 8 million households

Accordi ng to the Household Internet Use Survey the number of Canadian households surfing the Internet
continued to grow in 2003. Underlying this trend was Canadian households’ continued quest for speed.

‘ Internet use growing but at slower rate

In 2003, 7.9 million households (64%) of the 12.3 million Cana-
dian households had at least one member who used the Internet
regularly either from home, work, school, a public library or an-
other location. This was a 5% increase from 2002, but well
below the annual gains of 19% and 24% observed in 2000 and
2001.

Internet use continued to be highest from home but households
were increasingly linked to the Internet by a high-speed connec-
tion. Of the nearly 6.7 million households that had at least one
member who regularly used the Internet from home, 65% had a
high-speed connection in 2003 up from 56% a year earlier.

Internet use highest in British Columbia, Ontario and
Alberta

Internet use from home increased in most provincesin 2003. The
highest rates of use were in British Columbia, Ontario and Al-
berta where roughly 6 out of every 10 households were
connected to the Internet at home. All other provinces had rates
of Internet use from home that was below the national average of
55% (see Chart 1 which also provides high and low speed Inter-
net data).

‘ Income and education related factors

The survey divided households into four equal groups based on
income, each representing 25% of the income spectrum from
highest to lowest. Nearly 45% (1.3 million) of the households
with income between $24,001 and $43,999 had someone who
used the Internet from home in 2003, up 13% from 2002. This
group of households had the highest growth in connections from
home and work, as well as the combination of various locations.

Chart 1. High speed and low speed Internet use by
province

I
@ High Speed
W Low Speed

Atlantic Canada 21%

Québec

Ontario

Manitoba -
Saskatchewan

Alberta

British Columbia

0% 10% 20% 30% 40% 50% 60% 70%

Canada

In contrast, the proportion of households regularly using the In-
ternet from home remained relatively unchanged for the lowest
income quartile.

The higher the level of education in the household, the more like-
ly it isto have an Internet connection from home. Nearly 77% of
households with someone with a university degree were con-
nected from home. In contrast, only about 12% of households in
which the highest level of attainment was less than high school
were connected from home

Thisarticle is based on information originally released in The
Daily on July 8, 2004.

Jonathan Ellison, S EID, Satistics Canada
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Examining Intranet technology

y 2003, 16% of private Canadian businesses, both large and small, were using Intranets within their organi-

zation. However, growth remains slow as there remains uncertainty among some organizations and staffs as
to what purpose an Intranet serves and what benefits an organization may derive from using one. This article ex-
amines the possible functions of an Intranet and the types of Canadian firmsthat are utilizing them.

‘What is an Intranet?

An Intranet is a private network of
computers accessed by authorized
users of the network. An Intranet can

organization. These networks can
consist of afew computersin asingle
room or may link thousands of computersin different locations.

An Intranet, as defined by the Survey of
be used by an organization for distri- = E/€ctronic Commerce and Technology
bution of information. as a @ (SECT), is aninternal communications net-
communication network and to share = WOrK using the same protocol as the
resources. The major goal of many | Internet that allows communication within
Intranets is to decrease individual | @n organization. These are typically closed
workstation costs and increase | Systems that are set up behind a firewall to
knowledge sharing throughout the @ control access to the corporate systems.

In the private sector, the use of an Intranet is most prevalent
among large firms (Table 2). By
2003, 61% of large firms used an
Intranet. This trend is no different
than with any other advanced Inter-
net Communication Technology
(ICT), as larger firms tend to adopt
advances more quickly. Although
the benefits of an Intranet can be
reaped by firms of al sizes, large
firms are more likely to have the
necessary knowledge and capital to
implement an Intranet.

‘ Firms among first to recognize benefits

Reaping the benefit of an Intranet

Some common uses for an Intranet include distributing informa-
tion to employees, running an internal email system, sharing
applications and files, or for deployment of software updates.
Distribution of information over an Intranet can be very effective
since the information can be posted in a central spot for all em-
ployees to access. In this scenario, the distribution of information
through mass emails or other techniques can be reduced. The
ability to share files and applications over a network can also
decrease the need for e-mail attachments and separate copies of
each piece of software for each user.

Slow adoption among private firms

Asdisplayed in Table 1, in 2003, over 16% of private firms had
an Intranet in use. This is a minimal increase from 2001 when
amost 15% of private firms were using an Intranet. There has
been larger growth in public sector firms. In 2001, 68% of public
sector firms used an Intranet. By 2003, 81% of firms in the pub-
lic sector were using Intranets. Clearly, the public sector has
shown a propensity to adopt advanced ICTs quickly and made
efforts to implement them into their practices.

Table 1. Firms using an Intranet (2001-2003)

In 2003, 40% of firms in the Information and Cultural Industries
(51) sector used an Intranet. Although similar to 2001, this sector
is gtill one of the leaders of Intranet use in Canada. The lack of
growth from 2001 to 2003 is likely aresult of firmsin this sector
having the knowledge required to implement such a system at the
beginning of its growth curve.

Data from the Survey of Electronic Commerce and Technology
(SECT) reveals that firms in the Finance and Insurance (52) sec-
tor were also quick to pick up this technology and remain among
the leaders in the use of Intranets today. The Educational Ser-
vices (61) sector’s rate of Intranet use grew the fastest between
2002 and 2003. While only 18% of firms in this sector used an
Intranet in 2002, almost 32% of firms were using one in 2003.

Thedatain thisarticle first appeared in Statistics Canada’s The
Daily on April 16, 2004.

Mark Uhrbach, SEID, Satistics Canada.

V007
202020

Table 2. Private sector firms with an Intranet in 2003

Year Private Public

% %
2001 13.75 68.54
2002 14.84 76.83
2003 16.39 80.56

Firm Size %
Small 12.5
Medium 39.4
Large 60.7
Qverall 16.4
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Health information and Internet use

etween 1998 and 2002, the number of households in Canada accessing web-based health and medical infor-
mation increased by a staggering 262%. This rate far outstrips the 53% increase in households that use the
Internet recorded for the same time period. Canadians obviously like to use the Internet to research health related
or medical information. Almost two-thirds of households that regularly used the Internet from home researched

health issuesin 2002.

Canadians are bombarded with news stories, editorials and ad-
vertising about the state of national and provincia health care,
hospitals emergency rooms, potential medical breakthroughs,
fund-raising lotteries and telethons. Health information is now
seemingly much more accessible to everyone through govern-
ment telehealth initiatives, official and unofficial web-sites as
well asradio and television programming.

Health—the most popular topic for specific subject
Internet researching

Health and medical information is the third most popular house-
hold Internet use, behind e-mail and general browsing. This
makes health information the most popular specific topic of
household Internet use. There is a universal appea for health
related or medical information by Canadian households. Almost
two-thirds of households that regularly used the Internet from
home researched hedlth issues in 2002. There was a dramatic
increase in the number of households seeking health information
from 1.1 million in 1998 to almost 4 million by 2002.

Connected households researching health information

It is well documented (Dickinson and Ellison 2000; Sciadas

2003, Statistics Canada 2003) that connected households are
characterized by higher levels of education, employment, in-
comes and more household members. Not surprisingly, seekers
of Internet health information share these attributes. Whether or
not there are children or seniors present in the home, households
use the Internet as a source of medical information.

Households that searched on-line for medical information tended
to be intensive Internet users with 69% of these households
spending at least twenty hours per week connected, up from 52%
in 1999 (see Table 1). Almost eight out of ten of these house-
holds went on-line daily. The households using the Internet for
health related information were more likely to have a high-speed
or broadband connection (58%) than households using the Inter-
net not looking for Internet health information (52%).

Overall, households seeking on-line medical information are
proportionally more likely to use the Internet more extensively
for information on a variety of subjects aswell as for leisure pur-
suits such as games, than connected households not seeking on-
line medical information. This could be a result of the higher
amount of time spent on-line generally by households using the
Internet as a source of health information than those not looking
for health information.

Table 1. Selected Internet use characteristics of regular Internet use from home households, regular search for
medical or health related information households and households that did not regularly use the Internet for

medical or health related information, 1999 and 2002

1999 2002
Regular search | No regular medical Regular search | No regular medi-
Regular for medical or or health related Regular for medical or cal or health
use from health related information Inter- use from health related related informa-
Internet use characteristics home information net use home information tion Internet use
Type of Internet connection* 100% 100% 100% 100% 100% 100%
Telephone 86% 86% 86% 64% 63% 66%
Cable 12% 13% 11% 35% 37% 33%
Speed of Internet connection* 100% 100% 100% 100% 100% 100%
High-speed or broadband N/A N/A N/A 56% 58% 52%
Freguency of Internet use* 100% 100% 100% 100% 100% 100%
Daily 65% 70% 60% 75% 78% 69%
Weekly 30% 28% 33% 21% 19% 24%
Monthly and rarely 2% 2% 4% 2% 2% 3%
Weekly hours spent on the Internet* 100% 100% 100% 100% 100% 100%
Less than 20 hours 51% 47% 54% 32% 29% 37%
20 hours or more 47% 52% 42% 65% 69% 57%

Source: Statistics Canada, Household I nternet Use Surveys, 1999 and 2002

Notes: May not add to 100% due to rounding and / or respondent not be able to identify type or speed of connection, or the frequency or duration of

Internet use. N/A means not available.
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Growth evenly distributed

There have been some shifts in the proportional representation of
households using the Internet from home and the subset of these
households seeking on-line health information. This is likely the
result of the higher Internet adoption rate of Canadian house-
holds from home in 2002 of one-haf of al households as
compared to one-thirtieth in 1999. Again, households seeking
on-line medical information in 1999 closely resembled house-
holds connected from home and differed only dightly from those
connected households from home not seeking medical informa-
tion on-line. It appears that the rapid growth in interest in
medical information has been fairly evenly distributed across the
household types that connect to the Internet from home. There-
fore, it seems that the increasing use of on-line heath
information closely follows the household Internet adoption rates
from home.

Thisarticleis based on information from the Household | nternet
Use Survey, 1999 and 2002

Louise Earl, SEID, Satistics Canada.
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Modest beginning for digital channels

here was atime, not so long ago, when television was simple. There were afew channels and they were free.

Then cable gradually found its way into a mgjority of Canadian homes. There were more channels and tele-
vision was no longer free. Today, the increasing penetration of direct-to-home satellite, wireless and digital cable
opens the door to hundreds of channels, many of them of the digital variety.

‘ Carving a niche

In 2002, 48 Canadian digital channels became available, provid-
ing the 3.2 million homes with digital television a wider choice
of video programming. The launch of these new channels added
to the crowded pay and specialty television space already occu-
pied by 62 analogue channels. Some wondered if the
broadcasting industry could support so many programming Ser-
vices. Would advertisers be interested in the new media? Would
Canadians show interest and pay for the new content?

Two years later the free trials are largely over and the viability of
the new channels is being put to the test. As expected, the early
years are proving difficult but the fortunes of these new services
are improving. As a group, digital channels have incurred a loss
before interest and taxes of $85.2 million in 2003, significantly
less than the $140.5 million loss incurred in 2002. Their cus-
tomer base has expanded to an average of just over 500
thousands subscribers per channel, with the most popular ser-
vices attracting close to one million customers at the end of
August 2003. The revenues of digital channels reached $100.1
million in 2003, more than twice the revenues generated in 2002.
In excess of 80% of those revenues came out of the subscriber’s
pockets.

Analogue specialty television the
fragmented television universe

thriving in

News, sports, music video, weather channels and the like are no
longer the new kids on the block. Some have been around for
more than 15 years and have become familiar brands of Cana-

dian broadcasting. The average number of subscribers to
Canadian analogue specialty channels reached 4.4 million in
2003, with the most popular ones having more than 9.0 million
subscribers.

These subscribers are also spending a growing proportion of their
viewing time watching analogue Canadian specialty channels.
These changing viewing habits have a positive impact on adver-
tising revenues. These revenues reached $597.8 million in 2003,
up 19.1% from the previous year. The specialty television share
of the television advertising market grew to more than 21% in
2003, continuing a steady ascent that began with the creation of
this segment of the industry. Subscription fees are still the most
important source of revenues for this segment of the industry.
They grew 2.4% in 2003 to $811.1 million.

The profit margin for analogue specialty channels remained high
in 2003 at 19.4%, essentially unchanged from the previous year.

Pay television proving to be a good business

Pay television (mostly pay-per-view and movie channels) ac-
counts for less than 7% of the television industry’ s revenues, but
it is the most profitable segment by a wide margin. This segment
improved its profit margin (before interest and taxes) in 2003 to
26.4% from 24.2% the previous year. The industry average for
private television broadcasters was 14.7% in 2003 and 10.4% in
2002.
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Conventional television holding its own

Specialty television, pay television, digital television and video-
on-demand are all trying to pry away viewers and business from
conventional television. While it has lost ground over the years,
Canadian conventiona television still accounts for slightly more
than half of television viewing time, close to 64% of the indus-
try’ srevenues and 79% of itsair time sales.

Private conventional broadcasters saw their revenues jump
10.6% to $2.1 hillion in 2003 following a decline of 0.5% in
2002. This was the first double-digit increase since 1988 and can
be largely attributed to an 8.7% increase in advertising revenues,
after 3 years of duggish growth. For the public and non-
commercial segment, growth in revenues was a more modest
3.4% where the 8.0% increase in grants offset the 12.3% drop in
air time sales.

More data available

For more information on the topics covered in this article and
links to more detailed data, readers can go to:

e www.statcan.ca, Television broadcasting, 2003, The
Daily, June 16, 2004.
e www.statcan.ca, Television viewing, fall 2002, The
Daily, November 21, 2003
e www.statcan.ca, Cable and satellite television, 2002,
The Daily, October 24, 2003.
e www.crtc.gc.ca, Pay and specialty, statistical and finan-
cial summaries, 1999-2003
The information in this article first appeared in Satistics
Canada's The Daily on June 16, 2004.

Daniel April, SEID, Satistics Canada
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Characteristics of firms that grow from small to medium size

series of working papers on Characterigtics of firmsthat grow from small to medium sizeis being derived from
ajoint project of Statistics Canada and the National Research Council’s Industrial Research Assistance Program
(NRC-IRAP). The project developed out of aneed to better understand how and why certain businesses grow.

Existing studies on business growth have largely been done on
specific industries or with alimited set of factors. While building
on this, the project took advantage of the specific data strengths
of Statistics Canada's Science, Innovation and Electronic Infor-
mation Division to provide a unique assessment of a broad range
of growth factors as they relate to Canadian firms.

The foundation of this study was the analysis of firms that have
made the transition from small to medium in our surveys. the
Survey of Innovation 1999, the Research and Development in
Canadian Industry (RDCI) survey, the Biotechnology Use and
Development Survey, the Survey of Advanced Technology in
Canadian Manufacturing (1998) as well as the Longitudinal Em-
ployment Analysis Program—Small Area File (LEAP-SAF). In
addition to the statistical analysis, we also conducted interviews
of firms that have made the transition. Each of the five working
papers in the series provides one perspective on the transition
from small to medium size.

Inthisissue, six articles are based on these working papers:

= Growth Strategies and I nnovation outlines the critical growth
factors resulting from interviews with senior business man-

agers;

» Results of interviews of directors of high-growth biotechnol-
ogy firms provides additional analysis from the perspective
of biotechnology companies;

= |[nnovation and growth in small manufacturing firms, 1997-
1999 gives additional insight on small high-growth firms
from the analysis of the Survey of Innovation, 1999;

= |ndustrial and geographic distribution of small high-growth
firms provides another piece in the puzzle—which industries
and communities have the highest proportions of quickly
growing small firms?

= Adoption of advanced manufacturing technologies and
growth in small to medium enterprise manufacturing
firms, 1995-1998 looks at manufacturing firms with 20 to 49
and 50 to 99 employeesin 1998;

= R&D and growth in small to medium size enterprises exam-
ines average R& D spending per firm and revenue growth.
Frances Anderson and Michael Bordt, SEID, Satistics Canada.
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Characteristics of firms that grow from small to medium size:
Growth strategies and innovation

heories of business growth lead us to believe that, to grow, a company needs to be innovative, conduct R&D,
have access to multiple sources of funding, protect its intellectual property (I1P), engage in alliances and es-
tablish itself in a market niche. Interviews with 25 Canadian technol ogy-based companies show that some com-

panies manage to grow despite breaking these rules.

For every company interviewed that had made the transition
from small to medium by adhering to the “traditiona” growth
factors, there was another that managed to do it by breaking the
rules. In general, the respondents were aware that to grow they
needed to engage in alliances, conduct R&D, develop a compe-
tence in obtaining funding, manage their 1P and find a market
niche (Niosi, 2000). However, these factors were not important
for al companies at al times. Many pointed out other growth
factors that, for them, were more important.

The traditional factors

Resear ch and development: Most of the companies interviewed
did conduct R&D to develop new products. In a few cases, the
R&D was very informal, such as “inventive” founders testing
new materias, the software department developing new control
programs or ad hoc applications of existing goods or services.

Business alliances. Only afew of the firms that made the transi-
tion had engaged in broad-based alliances with other businesses.
Some of the alliances were specialized and limited. For example,
they might engage in an R&D alliance for one specific project,
for licensing their technology or for marketing. Many were de-
termined to “go it aone’—in order to protect their IP or to
maintain distance from the competition.

Competence in funding: Venture capital funding was often
cited as less desirable than private sources since it required relin-
quishing some degree of control of the company. Similarly,
“going public” was often seen as a double-edged sword. Several
small firms managed to make the transition to medium-sized
through private funding (including savings of the owners, “love
money”, angel funding, persona loans), sales of one product to
support the development of another, or selling the rights from
one of their early technologies. One biotechnology company re-
ferred to the latter approach as“ selling your first-born”.

IP protection: Almost al the companies interviewed held pat-
ents. Some had augmented patents with confidentiality
agreements. Four firms, two software developers and two small
manufacturers, relied entirely on confidentiality rather than pat-
ents or copyrights. Rather than simply protecting their IP, many
companies were also actively managing it: generating one-time

sales or an on-going revenue stream while also maintaining ex-
clusivity.

Market niche: Respondents were assessed as to the degree of
competitiveness of their markets. If they were specialized and
were in a less competitive market, they were considered to be in
a market niche. It has been proposed that firms with a specific
market niche would have a greater chance of growing. While
most of the firms interviewed that were in a niche did make the
transition from small to medium, many of those in moderately or
highly competitive markets also made the transition.

‘ Other factors

Business advice: The one factor that emerged consistently was
the importance of business advice. Firms that thrived during an
otherwise turbulent period largely attributed their success to pre-
vious business experience or timely business advice from outside
the firm.

Business advice was brought into the firms in many different
ways. A few businesses were founded by individuals with busi-
ness skills (whether learned formally or on-the-job) and had little
need for outside advice. Others obtained business advice from
people outside the firm: members of the board of directors, advi-
sory committees, business coaches and consultants. In severa
instances, the respondents remarked that they should have sought
business advice sooner.

Formal organization and planning: One of the qualitative dif-
ferences between small and medium-sized firms is the degree of
formalization of their organization and planning. A medium-
sized firm is more likely to adopt management specialization
(development, marketing, human resources, administration, etc.)
as well as more formal business planning. Although a majority of
the firms interviewed had formalized their organization and
planning, there were several firms that managed to make the
transition with varying degrees of informality.

The less formally-managed firms tended to cite their flexibility
as a positive outcome. If al business decisions are made at the
weekly meeting of partners (and there is no Board of Directorsto
satisfy), then the company may be in a better position to take
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advantage of short-term opportunities. Larger, formally-
organized firms also mentioned that they needed to maintain
some level of flexibility, for example, in terms of a short-term
strategic plan that was distinct from the annual business plan.

Most of the medium-sized companies interviewed, during their
transition from small, experienced not only an increase in for-
mality of their organization but also a parallel formalization and
specialization of job functions. One company, during their transi-
tion had aready alocated the primary roles (Technology,
Finance, Marketing, etc.) to their founders and the first senior
manager hired was Director of Everything else. This illustrates
the chicken-and-egg situation of many growing companies. do
we design the organization and fill the slots with people or do we
hire the people and design the organization around them? One
common theme among the companies interviewed was that soon
after establishing a formal board of directors, organization and
planning became more formalized and job functions became
more specialized.

Innovation: Almost al the firms were innovative to varying
degrees. The firms conducting R& D were clearly doing do so to
develop technologies that were “new to the world”. A few ad-
vised caution that it was better to remain on the “leading edge”
as the “bleeding edge” was too risky. That is, incrementa
changes were, for some, a better strategy than breaching the fron-
tiers to develop a technology with an unknown future. This may
be interpreted as strategic R& D: developing products “on spec”
for waiting clients.

Adaptability: Several respondents, in relating their growth sto-
ries, mentioned instances in which the future existence of the
company was at risk. In one case, a mgjor supplier withdrew the
license; in another a major competitor marketed the technology
first. A company’s adaptability was often cited in terms of either

(a) the diversity of its product line or (b) the flexibility of the
company to “retool” or reinvent itself on demand. In contrast,
many of the firms that had made the transition had done so with a
single product and a single approach.

\Conclusions

While the generally-accepted growth factors did play an impor-
tant role in many of the firms that made the transition from small
to medium, for many firms, other factors were as important or
more important to their transition.

From the list of “other” factors, innovation is the only one that is
well understood: Statistics Canada has been conducting innova-
tion surveys since 1993 (Statistics Canada, 2003). Statistical
information on the remaining factors (business advice, formal
organization and planning and adaptability) is not currently
available. Statistics Canada is currently testing strategy-related
questions for possible future surveys.

This article based on the working paper The transition from
small to medium size: Growth factors—interviews and
measurability by Michael Bordt, Louise Earl, Charlene Lonmo
and Rad Joseph (forthcoming).

Michael Bordt, SEID, Satistics Canada.
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Characteristics of firms that grow from small to medium size:
Results of interviews with leaders of high-growth biotechnology firms

his article is based on a recent series of interviews with leaders of high growth biotechnology firms. The
facts presented are specific to biotechnology firms and represent a sub population of the enterprise group
presented in the previous article. This article highlights the importance of financing, management strategies and
qualified personnel in achieving high growth. Note that the following article is a summary of the responses of the

interview respondents.

‘Financing

Virtually al firmsidentified financing as the main growth factor.
However, financing methods can vary from firm to firm.

Investor “angels’ are often used, mainly as an initial means of
financing.

There is a degree of mistrust toward venture capital firms that
tend to take over total control of the financed company. The
firms interviewed question the overly close relations among ven-
ture capital firmsthat may be detrimental to biotechnology firms.

Going public is not an automatic step in the growth of companies
but rather is a management choice. It also appears that many
companies are not interested in expanding so that they can con-
tinue to direct their maximum efforts toward R&D.

Alliances are the preferred means of financing when the capital
market has been saturated.

The times that scientists at federal ingtitutions or agencies are
available are sometimes not compatible with those of employees
in the private sector, thereby reducing common research time,
which is detrimental to continuity and the speed of innovation.

Management strategy

Although there is little mention of this factor in the literature,
business plans are crucial to firms and their growth. They must
be precise, clear, focused on the long term and updated in the
short term and as often as possible in response to interna and
external change. They must be based on respect for time and
innovation. Some biotechnology firms advise that the business
plan must be accompanied by a strategic plan covering values,
orientations and the vision that the leaders want the firm to have.

Personnel

According to the firms interviewed, hiring personnel is easier
than one might think. It is made easier by the tools of persuasion
available to them (high salaries, shares in the firm, excellent and
spacious work environment, notoriety, etc.). The scientific (ex-
perience in the sciences or scientific education), human or
management (MBA in management, for example) skills required

by the leader were also raised. The leader aso sets the com-
pany’ s values and culture.

Scientists must be highly qualified and speciaized in their fields
(bacteriology, immunology, etc.). Biologists are apparently easy
to hire, unlike industrial chemists with experience in pharmacol-
ogy. A number of firms are looking to develop an overseas sales
force, considered to be more effective, notably in the United
States.

Patents

Patents are growth factors but there are three major reasons that
may limit their use (in order of ascending importance): loss of
time, cost and concern about revealing innovations.

‘ Infrastructures

Facilities must be large, spacious, and have biology and/or chem-
istry laboratories.

| Exports

They are crucia to a firm's growth. The bearer markets are the
United States, Europe (mainly France, the UK and Switzerland)
and Asia. In some cases, the United States may account for up to
95% of afirm’stotal exports.

‘Technology clusters

They contribute to growth and the firms involved in them appre-
ciate the benefits that they provide (financing agents, proximity
to suppliers, etc.) and the quality facilities.

All of these elements are growth factors identified by leaders of
the firms interviewed. Although alliance networks and public
acceptance are often considered growth factors (de la Mothe and
Link, 2002), they were seldom mentioned, if at all, by leaders.
Innovation and the quality of that innovation are obviously also
growth factors (Niosi, 2002), because without them it would no
longer be “an innovative biotechnology firm”.
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This article presents the qualitative results of interviews
conducted with leaders of innovative biotechnology firms that
experienced high growth.

Of the 104 common units selected in the 1999 and 2001
Biotechnology Use and Development Surveys, 62 firms were
identified as small companies (fewer than 50 employees), of
which 35 were considered high growth firms (firm with over 20
employees doubling the number of employees or revenue over a
five year period). Among the 25 firms that participated in the
interviews as part of this project, 12 were hiotechnology firms.

Cécile Pérez, SEID, Satistics Canada.
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Characteristics of firms that grow from small to medium size:
Innovation and growth in small manufacturing firms, 1997-1999

nalysis of The Survey of Innovation 1999 gives some insights into how small firms that have made the
transition from small to medium differentiate themselves from the rest of the pack. This study reveals dif-
ferencesin innovativeness, use of patents, confidentiality agreements, R& D tax credits and collaboration.

The study focuses on firms that started with 20-49 employees in
1997 and experienced high growth, that is, they increased in
number of employees by 32% or more by 1999. The small firms
were shown to be distinct in many characteristics from the other
growth classes. “growers’ (grew by 7.7% to 32%), “ stable firms”
(within 7.6% of starting size) and “declining” (declined by more
than 7.6%).

The greatest distinction was in terms of world-first innovations
(Table 1). High-growth firms were more than twice as likely to
have world-first innovations as growth and stable firms. Since
the high-growth firms are not significantly different from declin-
ing firmsin this respect hints that firmsin both

classes are more likely to take risks.

Both small high growth firms and small growing firms were
more likely to conduct R&D and use government innovation
programs than stable and declining firms.

Conclusions

The analysis gives insights into the relative strength of the char-
acteristics that differentiate small high-growth firms from others.
The strongest factors are having world first innovations and hav-
ing applied for patents. The second group of moderately
important factors consists of: using R&D tax credits, confidenti-

Table 1. Innovation indicators for small (20-49 employees in 1997)

The second-most striking difference is in the

manufacturing firms by growth class, 1997 to 1999

likelihood to apply for patents. In this charac- Growth class
teristic, the small high-growth firms were at High o
least 41% higher than al others. i growth Growth Stable Declining
ndicator %
World first innovators 13 6 6 8
A comparison of the other factors shows that | Applied for patents 17 12 11 10
small high-growth firms were al so: Used R&D tax credits 35 27 26 22
Used confidentiality agreements 42 33 34 30
= 30% morelikely to use R&D tax cred- Involved in innovation collaboration 29 23 22 22
its, Used at least one government pro- 57 52 43 39
" 27%more “kely to engage in confiden- Ignr?lg1 ators (country first or firm first) 81 76 76 68
Al \ untry fi irm fi
tidlity agreements, and Involved in R&D 64 62 56 52

= 26% more likely to engage in collabora-

Note: Percentages that are significantly different from the high-growth group are shaded. An

tion. hypotheses test was completed to determine if the difference between the estimate and the
other types of firms was significant.
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ality agreements and collaboration. The remaining factors, gov-
ernment programs, innovation and R&D, while contributing to
growth appear lessinfluential on high growth.

Thisarticleis a summary of an SEID working paper of the same
title, soon to be released. Details on methodology for the Survey
of Innovation 1999 are available from the working paper and on
Satistics Canada’s Internet site at
www.statcan.ca/english/sdds/4218.htm.

The survey considers three levels of innovativeness. a world first,
afirst in Canada and a first to the firm. The statistical unit on the
survey isthe provincial enterprise. The term"firm" isused as an
equivalent to the statistical unit of the analysiswhich is
provincial enterprise.

Frances Anderson, Susan Schaan, Guy Sabourin and Adele S.
Pierre, SEID, Satistics Canada.
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Characteristics of firms that grow from small to medium size:
Industrial and geographic distribution of small high-growth firms

etween 1995 and 2000, 1.4% of all Canadian small businesses increased their employment by 100% or

more. High-growth firms represented 3.7% of the 1995 employment in small businesses or about 260,000
jobs. The proportion of small high-growth firms varied greatly by industry and by city. The two sectors with the
greatest proportion of transitions from small to medium were “Plastic products’ at 6.9% and “Electrical and elec-
tronic products’ at 5.9%. In seven of Canada's larger cities (CMAS) the proportion of quickly growing small
firms exceeded 2%: Kitchener, Calgary, Halifax, Oshawa, Sherbrooke, Ottawa-Hull and Toronto.

Recent economic and business literature contends that location is
important—that cities differ in their attractiveness to businesses
and highly-skilled workers, and that the proximity to related in-
dustries and other support services such as venture capital create
a cluster effect that is more conducive to growth in some indus-
tries than others. Confounding this already complex picture is the
notion that communities can achieve employment growth
through various pathways (high technology or low technology;
specialization or generalization).

This component of the project provides another piece in the puz-
Zle—which industries and communities have the highest
proportions of quickly growing small firms? By providing an
estimate of the number of small companies that have grown to
medium size—and the number that haven’' t—this puts the other
components of the project into perspective. For example, the
propensity for small R&D performers to grow to medium size is
much higher than the genera population of businesses. Finaly,
this analysis may also be used to establish a “target” for future
business development—where are the firms that have not yet
grown to medium size and how could they be supported in their
growth strategy?

of the deaths were very small firms. There were also a great
number of births (607 thousand) so that over the period, the total
number of firms actually increased by about 55 thousand.

Between 1995 and 2000, 1.4% of all Canadian small businesses
increased their employment by 100% or more. Of al the size
classes, firms with 1-99 employees were less likely to double in
size than larger businesses. In contrast, 3.9% of businesses with
100-499 employees managed to double their employment over
the period.

High growth firms represented 3.7% of 1995 employment in
small firms. Although half the regional enterprises existing in
1995 no longer existed in 2000, the loss represented only 21.9%
of the employment. This should not be construed as painting a
bleak picture of the economy of that period—as many or more
new regiona enterprises and jobs were created. The focus of this
analysis is the firms that remained in existence from 1995
through 2000, not the overall business and employment dynam-
ics of the era.

Table 1. Industries with highest proportion of high
growth small firms, 1995-2000

Results

Of al regional enterprises in existence in 1995 (1.1 million),
about haf did not survive until 2000. This rate of extinction is
not unusual as shown by Baldwin et al. (1996) where firms had
only a36% probability of surviving past their 5" year. Almost all

Industry class (SIC80 custom grouping) % high growth
Plastic products industry 6.9
Electrical electronic products 5.9
Primary metal industries 5.3
Transportation equipment industries 5.2
Furniture fixture industries 5.1
Wood industries 5.0
Paper allied products industries 5.0
Machinery industry 4.5
Fabricated metal products 4.2
Primary textile industry 4.0
All industries 1.4

Source: Statistics Canada, LEAP-SAF.
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This proportion of high growth small firms varied greatly by in-
dustry and by city. The two sectors with the greatest proportion of
transitions from small to medium were “Plastic products’ at 6.9%
and “Electrical and electronic products’ at 5.9%. Industries gener-
aly fell into three groups in terms of the proportion of small high-
growth firms. The industries with the highest proportions, above
4%, were dl in manufacturing. The highest non-manufacturing
sector was “Mines’ with 3.7%. At the low end of the scale, with
between 0.0% and 1.1%, were most of the primary industries to-
gether with “Accommodation, food and beverage service
industries’. Construction, utilities, trade and services constituted a
middle group with between 1.3% and 1.5% of their small busi-
nesses growing doubling or better over the period.

In seven of Canada's larger cities (CMAS) the proportion of
quickly growing small firms exceeded 2%: Kitchener, Calgary,
Halifax, Oshawa, Sherbrooke, Ottawa-Hull and Toronto. Eleven
smaller cities exceeded the 2% level: Yellowknife (NW), Wood
Buffalo (AB), Saint Georges (QC), Chatham (ON), Grande Prai-
rie (AB), Leamington (ON), Guelph (ON) and Fort St. John
(BC), Alma (QC), Cornwall (ON) and Brantford (ON) stood
abovethe rest.

Table 2. Proportion of high-growth small firms for

selected ¢

ities, 1995-2000

CMA /CA

NAME

High growth
small firms(%)

Newfoundland and Labrador

‘Conclusions

Although the reference period for this work was one of excep-
tional growth in some sectors, it is not only these industries (that
is, the information and communications technologies) that show
high proportions of small high-growth firms. Similarly, over this
period, certain cities will have experienced overall high rates of
growth for firms of all sizes—not only small ones. As with most
indicators, this one—the proportion of high growth small firms
in an industry or a city—needs to be considered in the context of
other data that help to understand the dynamics of our businesses
and communities.

Complete findings, more detailed tables and references will
appear in the working paper The characteristics of firms that
grow from small to medium size: I ndustrial and geographic
distribution of small high-growth firms by Michael Bordt,

S EID Working Paper Series (forthcoming), Satistics Canada.

Michael Bordt, SEID, Satistics Canada.

001 | st. John's 1.7
Prince Edward Island

105 | Charlottetown 1.1
Nova Scotia

205 | Halifax 2.1
New Brunswick

305 | Moncton 1.7
Quebec

408 Chicoutimi-Jonquiere 1.9
410 Alma 2.0
421 Québec 1.9
428 Saint-Georges 2.9
433 Sherbrooke 2.1
459 Saint-Jean-sur-Richelieu 1.8
462 Montréal 1.9
465 Salaberry-de-Valleyfield 1.8
468 Lachute 1.9
Ontario

501 Cornwall 2.0
505 Ottawa-Hull 2.0
532 Oshawa 2.1
535 Toronto 2.0
541 Kitchener 2.4
543 Brantford 2.0
550 Guelph 2.3
556 Chatham 2.6
557 Leamington 2.4
Manitoba

602 | Winnipeg 1.6
Saskatchewan

725 Saskatoon 1.7
745 Prince Albert 1.7
Alberta

825 Calgary 2.2
850 Grande Prairie 2.6
860 Wood Buffalo 3.0
British Columbia

933 Vancouver 1.3
977 Fort St. John 2.2
Yukon Territory

990 | Whitehorse 0.9
Northwest Territories

995 | Yellowknife 3.5
All CMA/CAs 1.7
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Characteristics of firms that grow from small to medium size:
Adoption of advanced manufacturing technologies and growth in small to
medium manufacturing firms, 1995-1998

arger-sized high-growth SMEs are more likely to adopt advanced manufacturing technologies than either
non-high-growth firms or smaller high-growth firms. The Advanced Technologies in Canadian Manufac-
turing Survey (1998) asked manufacturing firms about their adoption of a wide variety of advanced manufactur-
ing technologies. This study examined the difference in adoption rates between firms that reported high

employment growth and firms that did not.

This study looks at manufacturing firms with 20 to 49 and 50 to
99 employees in 1998. These firms were then classified as “high
growth” or not, where high growth was defined as doubling of
employment over five years, pro-rated to a three-year span.

There are two noticeable trends in the data (Table 1). The first is
that as firms increase in size their rates of adoption of advanced
manufacturing technologies increase. In a wide variety of tech-

nologies from each group, the rates of adoption more than double
between firms with 20 to 49 employees and those with 50 to 99
employees. This appliesto al firms, not just high growth firms.

The second finding applies to firms with between 50 and 99 em-
ployees in the base year. Amongst these firms, those firms
reporting high growth consistently report higher levels of adop-
tion of advanced manufacturing technologies than other firms. In

Table 1. Rates of adoption of advanced manufacturing technologies by high growth firms by size, 1998

Firm size

) ) 20-49 | 50-99
Advanced manufacturing technologies %
Design and Engineering
Computer Aided Design/Engineering (CAD/CAE) 36.2 74.8
Computer Aided Design/Manufacturing (CAD/CAM) 32.5 63.7
Modelling or simulation technologies 9.0 24.7
Electronic exchange of CAD files 31.2 50.3
Processing, Fabrication and Assembling
Flexible Manufacturing Cells or Systems 22.3 27.0
Programmable Logic Control (PLC) machine(s) or process(es) 28.4 63.8
Lasers used in materials processing (including surface modification) 3.8 16.1
Robot(s) with sensing capabilities 12.2 7.7
Robot(s) without sensing capabilities 7.2 8.9
Rapid Prototyping Systems (RPS) 7.9 5.0
High speed machining 25.9 33.8
Near net shape technologies 5.1 13.8
Automated Material Handling
Part identification for manufacturing automation 10.1 42.3
Automated Storage and Retrieval System (AS/RS) 1.4 5.0
Inspection
Automated vision-based systems used for inspection/testing of inputs and/or final products 8.8 23.6
Other automated sensor-based systems used for inspection/testing of inputs and/or final products 3.7 215
Network Communications
Local Area Network (LAN) for engineering and/or production 17.7 65.6
Company-wide computer networks (including Intranet and WAN) 20.7 75.1
Inter-company computer networks (including Extranet and EDI) 4.9 63.6
Integration and Control
Manufacturing Resource Planning (MRP Il)/Enterprise Resource Planning (ERP) 2.9 36.6
Computer(s) used for control on the factory floor 18.9 55.5
Computer Integrated Manufacturing (CIM) 20.3 43.8
Supervisory Control and Data Acquisition (SCADA) 10.8 29.4
Use of inspection data in manufacturing control 13.9 44.1
Digital, remote controlled process plant control 0.2 2.0
Knowledge-based software 11.3 17.6

Note:

Bold-High growth firms are statistically significantly more likely to use the technology than other firms
Regular-High growth firms are as likely to use the technology as other firms
Italic-High growth firms are statistically significantly lesslikely to use the technology

Source: Survey of Advanced Manufacturing Technologies, Statistics Canada, 1998
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20 out of 25 advanced manufacturing technologies, the high
growth firms were more likely to report adoption than non-high
growth firms (see bold numbers in table). There was no technol-
ogy they were lesslikely to report.

Conclusion

Small and medium size manufacturing firms tend to increase
their use of advanced technology as they increase in size.
Amongst larger SMEs with 50 to 99 employees, high-growth
firms were consistently more likely to report adoption of ad-
vanced manufacturing technologies than non-high-growth firms.

This article provides highlights from the Survey of Advanced
manufacturing technologies, 1998. The survey was sent to a

representative sample of all manufacturing industries, except

food processing. The statistical unit was the enterprise. These
data were then linked to the Annual Survey of Manufacturing

1995 and 1998 to establish rates of growth.

Frances Anderson, Charlene Lonmo, Susan Schaan, Guy
Sabourin and Adele S. Pierre, SEID, Satistics Canada.
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Characteristics of firms that grow from small to medium size:
R&D and growth in small to medium size enterprises

nalysis of the survey of Research and Development in Canadian Industry (RDCI) revealed differences in
R& D spending and revenue growth between high-growth and non-high-growth. This article examines aver-

age R& D spending per firm and revenue growth.

High-growth R&D performers spent more on R&D per firm on
average than other firms, regardless of firm size. Growing firms
spent the next largest sums per firm (Table 1).

When R&D was measured per employee, R&D spending drops
as firm size increased. The high-growth firms continued to report
higher R&D spending with growing firms reporting the sec-
ond-highest R& D spending levels (Table 2).

R& D-performing firms that reported high growth in employment
also reported the highest level of growth in revenues (Table 3).
High-growth R& D-performing firms with fewer than 50 employ-
ees more than doubled their revenues between 1995 and 2000.

ployee. Their high employment growth was paralleled by high
growth in revenues, which indicates that their growth appears
balanced and sustainable.

Description of the firms studied

The RDCI database contains records for all firms which reported
R&D spending and who applied for atax credit from the federal
government. Records from 1995 were matched to those from
2000. As aresult, 3,255 records of small and medium-sized firms

Table 2. Average R&D spending per employee, by
firm type and firm size

High growth firms with between 20 and 49 employe& in 1995 Size (number of employees in 1995)
reported revenue growth of almost 200%, the highest level re- ($,000s)
ported by any firm type or size. Firm Type <20 20-49 50-99
High-growth 24 17 16
Growing 18 13 12
| Concluding highlights Stable 16 8 6
Declining 17 11 10

High-growth R&D-performing firms reported the highest levels
of R&D performance whether measured per firm or per em-

Table 1. Average R&D spending per firm, by firm
type and firm size

Source: Research and Development in Canadian Industry (RDCI),

Statistics Canada.

Table 3. Percentage change in revenues*, by firm
type and firm size

Size (number of employees in 1995) Size (number of employees in 1995)
($,000s) (%)
Firm Type <20 20-49 50-99 Firm Type <20 20-49 50-99
High-growth 204 497 999 High-growth 117 197 75
Growing 167 394 807 Growing 48 43 36
Stable 120 237 436 Stable 37 7 18
Declining 136 327 650 Declining -2 17 -3
Source: Research and Development in Canadian Industry (RDCI), Source: Research and Development in Canadian Industry (RDCI),

Statistics Canada.

Statistics Canada
* Revenues were measured in constant value 1997 dollars.
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(with less than 100 employees as of 1995) that existed in the
1995 database also existed in the 2000 database. These firms
were then classified by their rate of growth of employment. High
growth firms were those that, at minimum, doubled their em-
ployment between 1995 and 2000. Growing firms reported less
than 100% but more than 20% growth; whereas stable firms re-
ported net changes in employment less than 20% and declining
firms reported declines in employment of 20% or more.

This article provides data from an S EID working paper on
growth by R& D performing firms summarizing various

characteristics of these firms and proposing a variety of
indicators for growth, soon to be released. Details on the RDCI
methodol ogy are available from the working paper. The survey is
an annual census of all enterprises that report R&D spending in
Canada.

Charlene Lonmo, S EID, Satistics Canada.
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Comparing Canadian and U.S. manufacturing R&D

ow do expenditures for R&D by Canadian manufacturers compare with those in the United States? Whether

measured as a percentage of GDP, as a per capita amount or as a percentage of value-added, Canada's in-
dustrial R&D isless than that of the United States. This article provides an overview of R&D expenditures by the
two countries’ manufacturing sectors and then examines the data by industry to measure the relative R&D inten-
sity of Canada’ s manufacturing industries compared with those of the United States.

The manufacturing sector
accounts for the majority
of R&D spending in most
OECD countries and for

Figure 1. A comparison of Canadian and U.S.

R&D expenditures by manufacturers
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tures' about twenty times
those of their Canadian
counterparts (Figure 1) in
2000.

R&D expenditures by the

manufacturing sector increased during the 1990s in both coun-
tries. In Canada this was the result of steady, year-after-year
increases while in the United States manufacturing R&D held
steady for the first half the decade and then increase sharply from
1994 through 1998.

\ R&D per capita

R&D spending per capita provides a measure which takes into
account the relative size of the two countries. By this measure
the United States reported considerably higher levels of manu-

1. Data are based on purchasing power parity dollars. This measure has been
adopted by the OECD for the purposes of comparing economic data of member
states. The measure is based on the purchasing power of the local currency in
the local economy relative to the U.S. dollar in the U.S. economy. It is pre-
ferred to the alternative which is conversion at an annual exchange rate.

1987 1989 1991 1993 1995 1997 1999

1987 1989 1991 1993 1995 1997 1999

Source: STAN database, OECD (Canada); ANBERD database, OECD, 2004 (US).

facturing R&D (Figure 2). The amount of manufacturing R&D
performed in both countriesincreased over the 1990s.

\ R&D intensity

Another way of comparing data from the two countriesis to look
at R&D intensities, which will be measured as R& D spending as
a percentage of value-added (Figure 3). The R&D intensity of
U.S. manufacturing dropped during the late 1980s and early
1990s but rebounded in the late 1990s. Manufacturing R&D in-
tensity in Canada, by contrast, increased slowly through the
1990s.

R&D intensity by industry

R&D data can be broken out by manufacturing industry with
some degree of detail. It is therefore possible to compare specific
industries to see if there are any industries in which Canada re-

Statistics Canada—Catal ogue No. 88-003-XIE
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Table 1. R&D intensity by industry, Canada and the United States, 2000
R&D Intensity
R&D / Value-added % Relative R&D intensity
Industry ISICR3 Canada us Canada/U.S.
Food products, beverages and tobacco 15-16 0.5 1.0 0.5
Textiles, textile products, leather and footwear 17-19 1.3 0.5 2.6
Wood products 20 0.3 0.4 0.8
Pulp, paper, paper products, printing and publishing 21-22 0.5 1.9 0.3
Coke, refined petroleum products and nuclear fuel 23 3.8 3.2 1.2
Chemicals excluding pharmaceuticals 24 excl. 2423 1.4 6.6 0.2
Pharmaceuticals 2423 24.0 19.9 1.2
Rubber and plastics products 25 0.6 2.8 0.2
Other non-metallic mineral products 26 0.3 2.0 0.1
Iron and steel 271+2731 0.2 1.3 0.1
Non-ferrous metals 272+2732 2.7 11 2.4
Fabricated metal products, except machinery and equipment 28 1.1 1.8 0.6
Machinery and equipment, n.e.c. 29 2.4 5.0 0.5
Office, accounting and computing machinery 30 14.8 25.8 0.6
Electrical machinery and apparatus, n.e.c. 31 3.3 9.0 0.4
Radio, television and communication equipment 32 23.9 19.6 1.2
Medical, precision and optical instruments 33 9.2 29.9 0.3
Motor vehicles, trailers and semi-trailers 34 1.1 15.5 0.1
Aircraft and spacecraft 353 22.3 21.0 1.1
Railroad equipment, ships and transport equipment n.e.c. 35-353 0.4 9.5 0.0
Manufacturing n.e.c.; recycling 36-37 0.9 14 0.6
Total manufacturing 15-37 4.2 8.3 0.5
Sources; ANBERD database, OECD, 2004, STAN database, OECD, 2004, and Statistics Canada.
Figure 2. R&D per capita Figure 3. R&D intensity
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ports R&D intensities which are similar to, or higher than, those
in the United States.

ported higher R&D intensities in textiles, leather and footwear,
non-ferrous metals, communications equipment, pharmaceuti-
cals, and coke, petroleum and other refined fuel products. In
aerospace the R&D intensity reported by Canadian manufactur-
erswas just slightly higher. For the remaining industries, Canada
reported lower R& D intensities.

In 2000, the overal level of manufacturing R&D intensity in
Canada was about half that reported in the United States (Table
1). Of the 21 manufacturing industries’, Canada reported lower
R&D intensities in 15 industries and higher in six. Canada re-

‘ Comparing manufacturers in selected industries

2. These industries represent the most detailed breakout available for the entire
manufacturing sector. These industries are classified according to the Interna-
tional Standard for Industry Classification, Revision 3 (ISIC R3), which is the
industry classification system used by the OECD.

In the United States there were 10 industries which reported
R&D intensities higher than 5%, which represents a significant
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commitment to R&D. How did Canadian manufacturers in these
selected industries compare with their U.S. counterparts?

Canada reported higher R&D intensities in three of these high
R&D industries. communications equipment, pharmaceuticals
and aerospace. Their relative R&D intensity ranged from 1.2 to
1.1, in other words higher, but not a lot higher (relative R&D
intensity is equal to the Canadian R&D intensity divided by the
U.S. R&D intensity). In the case of another three industries, 1)
machinery and equipment, 2) office, accounting and computing
machinery and 3) electrical machinery and apparatus, Canadian
R&D intensities were about one-half of those in the United
States. In the case of the remaining four high R& D industries, the
R&D intensities of the Canadian industries were much lower
than those reported in the United States. These industries were
instruments, chemicals other than pharmaceuticals, motor vehi-
cles and railroad, ships and other transportation equipment.

Development of new and improved instruments has been, and
continues to be, a primary focus of U.S. science policy®. Accord-
ingly, the United States has a very well developed instruments
industry which accounts for over 4% of value-added in the
manufacturing sector (vs. 0.9% for Canada)’. In Canada the
R&D intensity of 9.2% was over twice the average for the entire
manufacturing sector, but was less than a third of the comparable
valuein the United States.

Chemicals other than pharmaceuticals accounted for a significant
share of manufacturing value-added in both Canada and the
United States, at 6% and 8% respectively. The respective R&D
intensities were quite different with Canadian manufacturers re-
porting arelative R&D intensity of 0.2.

3. See address of John Marburger 111, Science Advisor to the President, Director of
the Office of Science and Technology Policy, to the American Association for
the Advancement of Science at www.ostp.gov/htm/01 /012.html., testimony
before the Congressional Committee on Commerce, Science and Transporta-
tion.

4. In fact, the United States accounted for over 60% of al R&D in instruments by
all OECD members.

R&D by motor vehicle manufacturers accounted for 14% of all
manufacturing R&D in the United States but only 3% in Canada.
The R&D intensities reported by motor vehicle manufacturersin
the two countries were similarly divergent, with a figure of
15.5% in the United States and 1.1% in Canada

‘ There are differences

Generally, R& D expenditures are higher and less concentrated in
the United States than in Canada. The top three manufacturing
industries in Canada account for 70% of all manufacturing R&D,
but 49% in the United States.

While there are some manufacturing industries in which Cana
dian R&D intensity is higher than U.S. R&D intensity, there are
many more industries in which it is lower, sometime signifi-
cantly lower.

Data for this article were obtained from the ANBERD database
(U.S), OECD, 2004 and the STAN database (Canadian), OECD
2004. There are differences on how R&D statistics are collected.
The major difference being the American based data is collected
through a sample survey whereas the Canadian data is collected
as part of an administrative census survey.

Charlene Lonmo, S EID, Satistics Canada.
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New economy indicators

e have compiled some of the most important statistics on the new economy. The indicators will be up-
dated, as required, in subsequent issues. For further information on concepts and definitions, please
contact the editor.

| Units|  1998]  1999]  2000]  2001]  2002] 2003
General economy and populationl
GDP $ millions| 914,973 982,441|1,076,577|1,108,200| 1,157,968 1,218,772
GDP implicit price index 1997=100 99.6 101.3 105.5 106.7 107.8 111.2
Population thousands 30,157 30,404 30,689 31,021 31,362 31,630
Gross domestic expenditures on R&D (GERD)2 $ millions 16,077 17,631 20,359 22,116 21,704 22,450
"Real" GERD $ millions 1997 16,142 17,405 19,298 20,727 20,134 20,189
GERD/GDP ratio ratio 1.76 1.79 1.89 2.00 1.87 1.84
"Real” GERD/capita $1997| 535.27| 57245 628.82] 668.16| 641.99| 638.29
GERD funding by sector
Federal government % of GERD 17.6 18.2 175 18.1 19.5 19.5
Provincial governments % of GERD 4.0 4.4 4.3 4.9 5.4 5.6
Business enterprise % of GERD 45.7 44.9 44.1 48.3 45.3 44.3
Higher education % of GERD 14.5 15.0 14.2 135 15.1 16.0
Private non-profit % of GERD 2.3 2.2 2.2 2.4 2.7 2.9
Foreign % of GERD 15.9 15.3 17.7 12.9 12.0 11.7
GERD performance by sector
Federal government % of GERD 10.8 10.5 10.2 9.5 10.2 9.7
Provincial governments % of GERD 1.3 1.3 1.3 1.4 1.5 1.5
Business enterprise % of GERD 60.2 59.0 59.8 59.6 55.2 53.7
Higher education % of GERD 27.2 28.8 28.4 29.3 32.8 34.9
Private non-profit % of GERD 0.5 0.4 0.3 0.2 0.2 0.2
Federal performance as a % of federal funding % of federal 61.6 57.8 58.4 52.6 52.5 49.8
"Real" federal performance of R&D $ millions 1997 1,750 1,835 1,972 1,971 2,063 1,955
Information and communications technologies (ICT)
ICT sector contribution to GDP - basic prices3
ICT, manufacturing $ millions 9,720 13,168 18,062 12,788 10,608
% of total ICT % of total ICT 25.8 27.7 31.2 22.3 18.1
ICT, services $ millions 28,020 34,340 39,870 44,457 48,063
% of total ICT % of total ICT 74.3 72.3 68.9 7.7 81.9
Total ICT $ millions 37,734 47,464 57,858 57,222 58,670
Total economy4 $ millions| 848,414| 892,870| 933,713 947,039 977,322
ICT % of total economy % 4.4 5.3 6.2 6.0 6.0
Total business sector $ millions| 710,188| 752,197| 791,306| 801,870| 828,842
ICT % of business sector % 53 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 87.4
E-Mail % of enterprises - 52.6 60.4 66.0 712 73.8
Internet % of enterprises . 52.8 63.4 70.8 75.7 78.2
Have a website % of enterprises - 21.7 25.7 28.6 31.5 34.0
Use the Internet to purchase goods or services % of enterprises - 13.8 18.2 22.4 317 37.2
Use the Internet to sell goods or services % of enterprises " 101 6.4 6.7 7.5 7.1
Value of sales over the Internet $ millions - 4,180 7,246 10,389 13,339 18,598

1. Source: Statistics Canada, 2003, Canadian Economic Observer, Cat. No. 11-010-X1B, June 2004, Ottawa, Canada.

2. Source: Statistics Canada, 2003, Science Satistics, 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” isin chained-Fisher methods of deflation and therefore does not match GDP.
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[ Units|  1998]  1099] 2000  2001]  2002] 2003
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 - 244.6 115 354.8 327.2
Teledensity indicators
Wired access (Voice Grade Equivalent - VGE) per 100 inhabitants 63.8 64.3 66.1 66.9 65.1 62.9
Wireless access (VGE) per 100 inhabitants 18.5 23.7 29.4 34.8 37.6 41.7
Total public switched telephone network (PSTN) (VGE) per 100 inhabitants 82.3 86.9 94.4 101.1 102.9 104.6
Homes with access to cable thousands| 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| 19,293.7| 19,623.6| 20,347.0| 20,805.1| 20,456.3| 19,950.9
Residential access lines (VGE) thousands| 12,601.5| 12,743.9| 12,871.7| 12,854.2| 12,752.1| 12,650.4
Business access lines (VGE) thousands 6,692.2 7,062.4 7,475.3 7,950.9 7,702.2 7,300.5
Analogue mobile subscribers thousands| 3,939.0f 4,305.2| 4,282.6| 3,138.9| 2,691.2| 2,085.9
Digital mobile subscribers thousands| 1,406.4| 2,592.7| 4,4440| 7,509.9| 9,180,8| 11,135.9
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 indicatorss—CapitaI expenditures
Wireline public telecommunication networks $ millions| 4,629.1| 4,258.7| 4,989.9| 5,451.7| 4,328.6
Wireless public telecommunication networks $ millions| 1,462.6| 1,374.1| 2,005.7| 1,896.0f 1,934.6
Cable networks $ millions 773.2| 1,110.8| 1,523.9| 2,124.6
Satellite and MDS networks $ millions 30.6 1941 158.1 521.2
Characteristics of biotechnology innovative firms®
Number of firms number - 358 . 375
Total biotechnology employees number .- 7,748 . 11,897
Total biotechnology revenues $ millions .- 1,948 . 3,569
Expenditures on biotechnology R&D $ millions . 827 .- 1,337
Export biotechnology revenues $ millions - 718 . 763
Import biotechnology expenses $ millions - 234 . 433
Amount of capital raised $ millions . 2,147 . 980
Number of firms that were successful in raising capital number y 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 .- 6,597 . 9,661
Number of products/processes in pre-market stages number - 10,989 . 8,359
Intellectual property commercialization’
Federal government
New patents received number 130 89 .. 109’ 133° 142"
Royalties on licenses $ thousands 6,950| 11,994 .| 16,467| 16284"| 15508
Universities
New patents received number 143 325 . 339
Royalties on licenses $ thousands 15,600 18,900 . 44,397
2088

5. Figures for 2001 and 2002 are based on Q4 data from the service bulletin Quarterly Telecommunications Satistics, 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, Innova-
tion and Electronic Information Division Working Paper Series, Cat. No. 88F0006X | E2003005, 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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What's new?

Recent and upcoming events in connectedness and innovation analysis.

‘ Connectedness

The report, Sudy: Connectivity and Learning in Canada's
School, Academic year, 2003/04 was released on September
24th. This report provides key indicators of connectedness for
Canada's elementary and secondary schools and is based on the
Information and Communications Technologies in Schools
Survey (CTSS) and includes national, provincial and territorial
measures of |CT infrastructure and reach.

\Telecommunications

Annual survey of telecommunications service
providers

No updates to report.

Quarterly survey of telecommunications service
providers

Telecommunications statistics, first quarter, 2004, Catal ogue No.
56-002-X1E, was released in The Daily on September 7th.

Telecommunications statistics, Second Quarter, 2004 will be
released in the early fall.

Broadcasting

The service bulletin Broadcasting and Telecommunications,
Private Radio Broadcasting 2003, Catalogue No. 56-001 XIE,
Vol. 34, No. 3 was released on July 5™

The service bulletin, Cable, satellite and multipoint distribution
systems 2003, Catalogue No. 56-001 XIE, Vol. 34, no.4 was
released on September 14™.

‘ Household Internet use

The document, Household Internet Use Survey—Microdata
User's Guide Catalogue No. 56MO0002GIE was released on
September 28",

Data from the Household Internet Use Survey 2003 were
released in The Daily on July 8™

The article E-commerce: Household Shopping on the Internet,
2003 was released in The Daily on September 23

Business e-commerce

The report, Broadband: Removing the Speed Limit for Canadian
Firms Catalogue No. 11-621-MIE2004016 was released in The
Daily on September 27"

Survey of electronic commerce and technology

The questionnaire for the 2004 Survey of Electronic Commerce
and Technology will be mailed out in November

‘ Science and innovation

‘ S&T activities

Research and development in Canada

The working paper, Estimates of total expenditures on research
and development in the health field in Canada, 1988 to 2003,
Catalogue No. 88F0006X | E, No. 014, was released on July 19",

The service bulletin Biotechnology scientific activities in selected
federal government departments and agencies, 2002-2003,
Cathalogue No. 88-001-XIE Vol. 28, No. 7 was released on July
19",

Industrial research and development

The service bulletin, Industrial Research & Development, 2000
to 2004, Catalogue No. 88-001-XIE Val. 28, No. 9 was released
on August 5™ 2004.

Federal science expenditures

The working paper Federal Government Payments to Industry,
1997/98 to 2001/02, Catalogue No. 88F0006XIE2004012, was
released on July 15™.

Higher Education Sector R&D
No updates to report.

Provincial research organizations

The working paper Scientific and technological activities of
provincial governments, 1994/95 to 2002/2003 Catalogue No.
88F0006X | E2004011 was released on Jun 30™.

The service bulletin Scientific and technological (S&T) activities
of provincial governments, 1994-95 to 2002-03 Catalogue No.
88-001-XIE Vol. 28, No. 6 was released on June 30".

Human resources and intellectual property

Federal intellectual property management

Federal science expenditures and personnel, intellectual property
management annex

No updates to report.

The higher education sector

Intellectual property commercialization in the higher education
sector

Statistics Canada—Catalogue No. 88-003-XIE
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The 2003 survey is now in the field. Preliminary results are ex-
pected to be available in January 2005.

Innovation

Innovation in manufacturing
No updates to report

Innovation in services

A first facilitated access research project to analyze data from the
Survey of Innovation 2003 has been approved. Pierre Therrien,
Marketplace Innovation Division, Industry Canada will be
conducting research on Advantage on commercialization:
drawing lessons by technol ogy-content innovations.

Community innovation

The working paper, Community Innovation: Industrial
Soecialization in Canadian Cities, 2003, Catalogue no.
88F0006X | E2004013, was released July 16

The working paper, Community Innovation: Innovation
Performance of Manufacturing Firms in Canadian Communities,
1999, Catalogue no. 88F0006XIE2004015 was released
September 9™

‘Biotechnology

The Biotechnology use and development survey 2003 is in the
field. Preliminary results are expected in late fall of 2004.

A new survey, Bioproducts Development Survey, isin thefield.

The working paper, Trends in Canadian biotechnology activity
1997 to 2001 Catalogue no. 88F006X1E2004017 was released on
October 22™.

Technological change

Public sector technology transfer in Canada, 2003 by Michael
Bordt and Louise Earl is based on analysis of Section "D" of
SECT 2003 and will be released on November 2. The survey
asked respondents if they licensed technologies from Canadian
universities, hospitals or federal labs and if the technologies
transferred from these institutions played a major role in their
inception or growth. Respondents were also asked if they were
spun-off from universities.

Other

A series of working papers on Characteristics of firms that grow
from small to medium size is being derived from ajoint project of
Statistics Canada and National Research Council's Industrial
Research Assistance Program (NRC-IRAP). The project devel-
oped out of a need to better understand how and why certain
businesses grown.

Characteristics of firms that grow from small to medium size:
Industrial and geographic distribution of small high-growth
firms by Michael Bordt, SIEID, Statistics Canada is forthcoming.

Characteristics of firms that grow from small to medium size;
Innovation and growth in small manufacturing firms, 1997-1999.
by Frances Anderson, Susan Schaan, Guy Sabourin and Adele
St. Pierre, SIEID, Statistics Canadais also forthcoming.

‘ SIEID research workshops and their outcomes

The Science, Innovation and Electronic Information Division
(SIEID) promotes research workshops on technological and re-
lated organizational change. Five research workshops were held
between 1997 and 2002 and each gave rise to a set of papers that
were published by Kluwer Academic Publishers in Boston. As
these papers appear only in these books, they are listed here by
volume, and by author, as an aid to research into technological
and related organizational change.

The five workshops, and published volumes, all deal with inno-
vation from different perspectives: regiona effects; networks,
alliances and partnerships; information, communication tech-
nologies (ICTs); biotechnologies; and, knowledge management
practices. The contents of the books provide a basis for reflection
on what has been learned about the process of innovation, and its
determinants, over the last decade.

The Program of Research on Innovation Management and the
Economy (PRIME), of the University of Ottawa, was apartner in
each of the workshops and staff from PRIME and SIEID man-
aged the production of the cameraready text. The PRIME
involvement was led by Dr. John de la Mothe, with the assistance
of Tyler Chamberlin, and the work at Statistics Canada was co-
ordinated by Louise Earl for four volumes, the first having been
managed by Frances Anderson.

Volume 14 - LOCAL AND REGIONAL SYSTEMS OF
INNOVATION (Edited by: John de la Mothe and Gilles
Paquet; Published: September 1998)

Acs, Zoltan J,, Felix R. FitzRoy and lan Smith (1998), "Contrast-
ing U.S. Metropolitan Systems of Innovation”, pg. 111-124.

de laMothe, John and Gilles Paquet (1998), "Loca and Regional
Systems of Innovation as Learning Socio-Economies’, pg.
1-16.

de la Mothe, John and Gilles Paguet (1998), "Some Lessons and
Challenges for Model Builders, Data Gatherers and Other
Tribes', pg. 327-334.

Doutriaux, Jéréme (1998), "Canadian Science Parks, Universi-
ties, and Regional Development", pg. 303-324.

Florida, Richard (1998), "Cadlibrating the Learning Region", pg.
19-28.

Gertler, Meric S., David A Wolfe and David Garkut (1998), "The
Dynamics of Regional Innovation in Ontario”, pg. 211-238.
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Holbrook, J.A.D. and L.P. Hughes (1998), "Innovation in Enter-
prisesin British Columbia’, pg. 173-190.

Landry, R§ean and Nabil Amara (1998), "The Chaudiére-
Appalaches System of Industrial Innovations', pg. 257-276.

Nimijean, Richard (1998), "Saint John, NB. As an Emerging
Local System of Innovation”, pg. 277-302.

Padmore, Tim and Hervey Gibson (1998), "Modeling Regional
Innovation and Competitiveness', pg. 45-79.

Roy, Jeffrey (1998), "Canada's Technology Triangle", pg. 239-
255.

Saxenian, Annal_ee (1998), "Regional Systems of Innovation and
the Blurred Firm", pg. 29-43.

Schuetze, Hans G. (1998), "How do Small Firms Innovate in
British Columbia?', pg. 191-209.

Smith, Helen Lawton, David Keeble, Clive Lawson, Barry
Moore and Frank Wilkinson (1998), "Contrasting Regional
Innovation Systems in Oxford and Cambridge”, pg. 125-148.

Voyer, Roger (1998), "Knowledge-Based Industrial Clustering:
International Comparisons”, pg. 81-110.

Wymbs, Cliff (1998), "Telecoms in New Jersey: Spatial De-
terminants of Sectoral Investments', pg. 149-170.

Volume 17 - INFORMATION, INNOVATION AND
IMPACTS (Edited by: John de la Mothe and Gilles
Paquet; Published: September 1999)

de la Mothe, John and Gilles Paquet (1999), "Informational
Innovations and Their Impacts’, pg. 5-34.

de la Mothe, John and Gilles Paquet (1999), "Conclusions", pg.
293-300.

de la Mothe, John (1999), "Empowering Information and Net-
works through Adaptive Public Policies', pg. 273-289.

Hamdani, Daood (1999), "The Use of the Internet and Elec-
tronic Commerce in the Canadian Banking and Insurance
Industry", pg. 153-170.

Licht, Georg (1999), "Innovation, Information Technologies
and Human Capital in the German Service Sector”, pg.
171-192.

McDaniel, Susan A. (1999), "Capturing the Elusive Social Im-
pacts of Technology - Towards a Research Agenda’, pg.
109-121.

Miles, lan (1999), "Interactivity and Intangibility - Another
Pair of I's", pg. 37-64.

Newton, Keith (1999), "Learning Firms - Concepts, Measure-
ment and Policy Issues’, pg. 65-86.

Sciadas, George (1999), "Digital Households in Canada’, pg.
125-151.

Steeves, Valerie (1999), "Privacy, Property and Policy - Hidden
Implications for the Information Highway", pg. 221-237.

Stehr, Nico (1999), "The Productivity Paradox - ICTs, Knowl-
edge and the Labour Market", pg. 255-271.

Vickery, Graham (1999), "Organising for Information and In-
novation - What do we know about organisational change
in enterprises?’, pg. 87-108.

Winer, Laura (1999), "Canadian Telelearning Experiences’, pg.
239-254.

Wymbs, Cliff (1999), "The Impact of the Information Revolu-
tion on the Global Corporation”, pg. 195-220.

Volume 21 - THE ECONOMIC AND SOCIAL DYNAMICS
OF BIOTECHNOLOGY (Edited by: John de la Mothe
and Jorge Niosi; Published: September 2000)

Arundel, Anthony (2000), "Measuring the Economic I mpacts of
Biotechnology: From R& D to Applications', pg. 83-100.

Carlsson, Bo (2000), "A Systems Framework for the Study of
Economic and Social Dynamics of Biotechnology", pg. 9-
27.

de laMothe, John and Jorge Niosi (2000), "Tools for Analysing
Biotechnology", pg. 3-5.

de la Mothe, John (2000), "Biotechnology and Policy in an In-
novation System: Strategy, Stewardship and Sector
Promotion”, pg. 215-225.

de la Mothe, John and Jorge Niosi (2000), "Issues for Future
Research, Measurement and Policy", pg. 229-233.

Doern, G. Bruce (2000), "The Contested International Regime
for Biotechnology: Changing Politics and Global Complex-
ity", pg. 143-159.

Eliasson, Gunnar (2000), "The Industrial Potential of Biotech-
nology: A Competence Bloc Analysis’, pg. 29-52.

Mangematin, Vincent (2000), "Competing Business Models in
the French Biotech Industry”, pg. 181-204.

McKelvey, Maureen (2000), "Australian Biotechnology Firms:
Problems in Appropriating Economic Returns to Knowl-
edge?", pg. 161-180.

Niosi, Jorge (2000), "Strategy and Performance Factors Behind
Rapid Growth in Canadian Biotechnology Firms", pg. 101-
114.

Pattinson, Bill, Brigitte Van Beuzekom and Andrew Wyckoff
(2000), "Internationally Comparable Indicators on Bio-
technology”, pg. 135-142.

Rose, Antoine (2000), "A Challenge for Measuring Biotechnol-
ogy Activities: Providing a Comprehensive Perspective”,
pg. 71-81.

Senker, Jacqueline (2000), "Biotechnology: Scientific Progress
and Socia Progress’, pg. 53-68.

Stehr, Nico (2000), "Knowledge, Markets and Biotechnology",
pg. 205-214.
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Y arkin, Cherisa (2000), "Assessing the Role of the University
of California in the State's Biotechnology Economy”, pg.
115-131.

Volume 24 - KNOWLEDGE MANAGEMENT IN THE
INNOVATION PROCESS (Edited by: John de la Mothe
and Dominique Foray; Published: September 2001)

Bordt, Michael (2001), "Knowledge Flows from Public Institu-
tionsto Firms', pg. 81-95.

de la Mothe, John and Dominique Foray (2001), "Approaching
the Management of Knowledge", pg. 3-6.

de la Mothe, John and Dominique Foray (2001), "Conclusion”,
pg. 217-225.

de la Mothe, John (2001), "Knowledge, Learning and Innova-
tion Policy", pg. 205-213.

Dierkes, Meinolf (2001), "Visions, Technology, and Organiza-
tional Knowledge: An Analysis of the Interplay Between
Enabling Factors and Triggers of Knowledge Generation”,
pg. 9-42.

Foray, Dominique (2001), "Continuities and Ruptures in
Knowledge Management Practices’, pg. 43-52.

Landry, Réean and Nabil Amara (2001), "Creativity, Innova-
tion and Business Practices in the Matter of Knowledge
Management”, pg. 55-79.

Lhuillery, Stéphane (2001), "Managing Surveys on Techno-
logical Knowledge: The French Experience in the
Nineties', pg. 123-150.

Prusak, Larry (2001), "Practice and Knowledge Management",
pg. 153-158.

Schuetze, Hans G. (2001), "Knowledge Management in Small
Firms: Theoretical Perspectives and Evidence", pg. 97-122.

Stehr, Nico (2001), "The Grammar of Productive Knowledge",
pg. 193-203.

Wallace, Kathy (2001), "Knowledge Management at NRC: A
Practical Perspective to KM", pg. 159-171.

Wolfe, David A. and Matthew Lucas (2001), "Investing
Knowledge in Universities: Rethinking the Firm's Role in
Knowledge Transfer", pg. 173-191.

Volume 28 - NETWORKS, ALLIANCES AND
PARTNERSHIPS IN THE INNOVATION PROCESS
(Edited by: John de la Mothe and Albert N. Link;
Published: September 2002)

Anderson, Frances, Chuck McNiven and Antoine Rose (2002),
"An Analysis of Patterns of Collaboration in Canadian
Manufacturing and Biotechnology Firms', pg. 47-66.

Arundel, Anthony and Catalina Bordoy (2002), "In-House Ver-
sus Ex-House: The Sourcing of Knowledge for
Innovation", pg. 67-87.

de laMothe, John and Albert N. Link (2002), "Conclusion”, pg.
265-266.

de la Mothe, John and Albert N. Link (2002), "Introduction"”,
pg. 3-6.

de la Mothe, John (2002), "Policy Networks in Adaptive Inno-
vation Systems', pg. 251-262.

Foray, Dominique (2002), "Complex Systems and Collective
Adoption: The Role of Networks and Partnerships as an
Endogenous Mechanism to Reduce Dynamic Transaction
Costs in the Context of Systemic Innovations', pg. 191-
198.

Kash, Don E., Robin N. Auger and Ning Li (2002), "Organiza-
tiona Requirements for the Innovation of Complex
Technologies', pg. 165-189.

Link, Albert N. (2002), "Private-Sector and Public-Sector
Strategies to Encourage Technological Alliances', pg. 7-
28.

Lyrette, Jacques (2002), "Innovation Through Linkages and
Networks at the National Research Council: Measuring the
Output”, pg. 91-117.

McDaniel, Susan (2002), "Toward the Capture of Innovation
Potentiality in Social Environments', pg. 241-250.

Moris, Francisco and John Jankowski (2002), "R&D Alliances
and Networks Indicators at the Division of Science Re-
sources Statistics, National Science Foundation”, pg. 119-
133.

Nesta, Lionel and Vincent Mangematin (2002), "Industry Life
Cycle, Knowledge Generation and Technological Net-
works", pg. 199-220.

Quintas, Paul (2002), "Implications of the Division of Knowl-
edge for Innovation in Networks", pg. 135-162.

Steinmueller, Edward W. (2002), "Collaborative Innovation:
Rationale, Indicators and Significance”, pg. 29-43.

Vickery, Graham (2002), "Networks in the Knowledge Econ-
omy Restructuring Value Chains; Impacts of the Internet”,
pg. 221-240.
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