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Preface

This is the fourth in a series of publications on innovation in Canada. Earlier studies investigated the type of
innovation regime at work in firms that differ in terms of the novelty and importance of the innovations produced
{Catalogue No. 88-513), how firm growth and innovation are related (Catalogue No. 61-523R), how extensive is new
computer-based technology use (Catalogue No. 88-512), and the problems and benefits associated with technology
use (Catalogue No. 88-514). These studies focused primarily on the type of firm behaviour that creates and exploits
new products or processes.

While creative activities of enterprises are at the core of innovation, these activities require a supporting in-
stitutional framework. A key part of that institutional framework consists of the legal system within which transactions
are carried out. For the innovation system, intellectual property rights are the supporting framework that is provided
by the state.

This study examines the extent to which firms protect their intellectual property using the framework that has
been provided by the state. It investigates which forms of protection are used by firms and how effective these rights
are perceived to be by firms that make use of them. It finds that firms use a wide and varied set of instruments to
protect the intellectual capital that they create while innovating.

John Baldwin, Director
Micro-Economic Analysis Division
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Executive Summary

® This study examines the use that is made of intellec-

tual property protection by firms in the manufactur-
ing sector in Canada. It is derived from the first
comprehensive survey done in this area of the popu-
lation of manufacturing firms. It is also unique in that
it investigates the use that is made of intellectual prop-
erty protection by innovators—that is, firms that have
just introduced major new products or processes.
These innovations range from world-firsts to Cana-
dian-firsts to major imitations. At any one point in time,
a relatively small percentage of firms are actively
innovating. Only about half of the largest firms (>500
employees) report sales from a major product inno-
vation over the last three years. Only about a third of
those with less than 100 employees do the same.

Several broad forms of protection for intellectual prop-
erty are supported by the state—patents, copyrights,
trade-marks, industrial designs, and trade secrets.
These statutory forms range from patents, which are
registered by an administrative system and enforced
by the courts, to trade secrets, which are supported
through the legal system. Less than one-quarter of
the population of manufacturing enterprises, both
large and small, make use of at least one of these
forms of statutory protection. Only about 7% specifi-
cally use patents. The importance of these forms of
protection for intellectual property increases when the
size of the using entities is considered. While only
about one-quarter of manufacturing firms use one of
these forms of protection, these firms account for 50%
of employment.

The difference in these two measures of use—com-
pany-weighted versus employment-weighted—results
from large differences in the extent to which small and
large firms avail themselves of the statutory forms of
protection. Over 62% of firms with more than 500
employees protect themselves with any one of the
statutory rights, less than 30% of those with less than
100 employees do so. Part, but not all, of this differ-
ence is accounted for by different tendencies of large
and small firms to innovate. But even when these dif-
ferences are taken into account, small innovative firms
are seen to make use of the statutory forms of pro-
tection less frequently than large firms. Of those large
firms reporting sales from a product innovation, al-
most 64% possess one of the statutory rights; but only
30% of those with between 20 and 100 employees
who have recently introduced a major product inno-
vation possess one of the statutory rights.

e Being innovative is a primary determinant of the use

of intellectual property protection. There are substan-
tial differences in the use of trade-marks, patents,
trade secrets, industrial designs and copyrights
between those who introduced innovations in the
three years preceding the survey and those who did
not. While some of those firms that were not innovat-
ing during 1989-92 possessed a form of intellectual
property protection, the percentage was small.

Not all forms of statutory protection are sought equally
by innovative firms. When the effect of being innova-
tive is separated from the effect of firm size, nation-
ality, and industry, innovativeness has its largest effect
on the use of patents and trade-marks. However, large
and significant effects of being innovative on the use
of industrial designs, trade secrets and copyrights are
also found. Innovative firms concentrate on patents
but also use a wide range of other statutory forms of
protection.

Although many innovators make some use of statu-
tory intellectual property protection, there are a sub-
stantial group who for several reasons do not. The first
reason is that not all innovations have sufficient nov-
elty to be patentable. Only 15% of innovations in large
firms are world-firsts, some 30% are firsts for Canada.
This study finds almost 80% of world-first innovators
protect themselves with a form of statutory protection
either in Canada or abroad but less than half of other
types of innovations use the statutory forms of pro-
tection. The second reason that not all innovative firms
avail themselves of statutory forms of protection is
that many innovations are of a type that are not suit-
able for patent protection. Process innovations lend
themselves more to protection through secrecy than
do product innovations and some 45% of all major
innovations in large firms involve just process inno-
vations.

In addition to providing a broad overview of the ex-
tent to which the statutory system is used, this study
also examines the extent to which participants value
the system. Previous work done for the U.S. has found
that, with the exception of firms in chemicals and
pharmaceuticals, statutory patent protection was not
regarded as essential to the innovation system. Oth-
ers have found that U.S. R&D managers have not
given a passing score to patents as a means of pro-
tecting an innovation. Firms gave a higher ranking to
alternative protection strategies, such as being first
in the market or having a complex product design.

Innovation and Intellectual Property
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This study confirms that Canadian manufacturing
firms also tend to value alternate strategies, like being
first in the market, more highly than the statutory
forms of protection. Moreover, the population of manu-
facturing firms ranks such strategies as patent pro-
tection as “less than effective”. However, these
rankings depend very much on the characteristics of
a firm. If a firm is innovative, large, foreign-owned, and
is located in one of those industries that tend to pro-
duce more innovations, the score given to the statu-
tory forms of protection like patents increases greatly.
On average, these users of patents rank them as
being effective.

Previous work gives a different picture of the impor-
tance of the patent system when statistics of use are
employed as opposed to when firms’ own evaluations
are used. This is not the case here. The firms that give
statutory forms of protection like patents a lower score
are those that do not make use of patents. Those who
have undertaken the effort to acquire patents tend to
give them a passing grade. Patents however, do not
provide an ironclad guarantee against competition.
The world is too dynamic; innovations are constantly
being bettered by competitors. Patents serve their
purpose but they are only one aspect of a multi-fac-
eted approach that innovators pursue.

Innate forms of protection, like being first in the mar-
ket, or having a complex product design, are seen by
almost every subgroup—Ilarge, foreign-owned, inno-
vative firms—as being equally if not more effective in
preventing an innovation from being copied. Forms
of protection, other than just statutory intellectual
property rights are seen as being ‘effective’ in protect-
ing knowledge assets.

There is much less variance across size classes in
the perception of the effectiveness of these alternative
strategies than there is for the statutory forms of pro-
tection. Small firms do not feel that protection for in-
tellectual assets that they might develop during
innovation is lacking; however, they feel that innate
strategies, such as being first in the market, are ef-
fective while patents are not. As firms get larger, they
continue to rate innate strategies as effective and
begin to increase the score they give to statutory
forms of protection like patents.

Differential usage patterns between small and
large firms also reflect these differential opinions on
effectiveness. Small firms use trade secrets more

frequently relative to patents than large firms. When
other differences between small and large firms, such
as differences in innovativeness, nationality, and in-
dustry location are considered, size has the greatest
impact on patent and trade-mark use.

There is also a large difference in both the usage and
the evaluation given to statutory forms of protection
by foreign-owned and domestically owned firms.
Foreign-owned firms are more likely to make use of
statutory forms of intellectual property rights and to
value them more highly. Some but not all of these
differences disappear when allowance is made
for differences in industry location, degree of
innovativeness, and size. When these other charac-
teristics are considered, the effect of nationality on
use is more likely to disappear than is the effect of
nationality on the evaluation of the effectiveness of
the statutory property right. After correcting for these
other characteristics, foreign-owned firms do not use
the statutory rights more frequently (with the excep-
tion of patents), but they are more likely to perceive
that they are more effective. Nationality has the great-
est impact on the evaluation of patents and trade
secrets.

The study also finds that the industry environment af-
fects the use that is made of intellectual property.
Cross-industry differences in intellectual property
usage in Canada are closely related to differences in
the innovativeness of an industry. There are a core
set of industries—chemicals, pharmaceuticals, re-
fined petroleum, electrical products, and machinery—
that tend to produce a large number of inventions that
are used as inputs or as capital equipment down-
stream in other industries. These core industries make
greater use of almost all forms of statutory protection
than do other industries. This is particularly true of
patents and of trade-marks. Thus the industrial struc-
ture of a country determines the use that will be made
of intellectual property protection.

Firms in different sectors take a very different view of
the effectiveness of both the statutory and the innate
forms of protection. Even after allowing for differences
in size, nationality and innovativeness of the firm,
being in the more innovative industries substantially
increases the score given to patents and trade-
marks—though not to trade secrets. The industry en-
vironment conditions a firm's view of the effectiveness
of the intellectual property system.

Statistics Canada ) Catalogue no. 88-515-XPE
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Introduction

Innovation is seen as the most important factor behind
increases in economic well-being. As an empirical mat-
ter, firms that are innovative in a broad sense, have been
found to gain market share relative to non-innovative firms
and to increase their profitability relative to others within
the same industry (Baldwin, Chandler et al., 1994).

In an attempt to better understand the innovation process,
Statistics Canada has initiated a variety of studies.
Baldwin and Da Pont (1996) provide a broad overview
of innovation—the types of innovations, the origin of ideas
for innovation, the benefits of and the problems that stand
in the way of innovation. Baldwin and Johnson (1996)
examine the extent to which there are a set of policies
in marketing, finance, and human resource activities that
complement innovation. Baldwin and Sabourin (1995,
1996) investigate various facets of technology that con-
tribute to innovative production processes.

This study examines the extent to which innovative firms
use and appreciate various forms of protection for the in-
tellectual property that is developed as part of the inno-
vation process. Innovation involves the development of
new ideas that lead to new products or new processes.
Investment in the development of new products and new
processes will not be made unless the investment is
profitable—unless the intellectual property that results
from the investment has some private value. Unfortu-
nately, in many cases, ideas can be easily duplicated or
stolen. Without some form of protection for the knowledge
assets that are developed by the investments in ideas that
are required for innovation, innovation will not take place,
or at least not in optimal quantities (see Arrow, 1962).
When intellectual property is protected, an innovator is
able to appropriate the benefits of innovation. Because
of the perceived importance of protection, public policy
is used to permit the investment in ideas to be appropri-
ated by those who made the original investment.

Appropriability is facilitated by various methods that are
used to establish and protect intellectual property rights
in knowledge assets. These property rights are protected
by statutory protection granted by legislation, by common
law, and by strategies that innovators can take that make
it difficult for others to imitate or copy the innovation. The
political system in creating these rights has continuously
wrestled with competing objectives—the creation of
property rights that protect ideas versus the desire to
diffuse information so as to facilitate the widest possible

benefits from the innovation; the consequences of cre-
ating monopolies by the provision of protection for ideas
against the desirability of having a competitive market
structure producing goods and services."

The theoretical literature on the optimal type of intellectual
property regime? is more extensive than applied studies
of the use of intellectual property. One of the reasons for
this is that detailed data on intellectual property use is
difficult to come by. Empirical studies on the use of intel-
lectual property in Canada by Firestone (1971), Séguin-
Dulude and Desronleau (1989), and Consumer and
Corporate Affairs (1990) have had to rely on specially
designed surveys. Because of their cost, surveys of this
nature are done infrequently.

Other studies (Etemad and Séguin-Dulude, 1987;
St.-Pierre and Hanel, 1996) make use of patent registra-
tions, either derived from PATDAT data on Canadian
patent registrations that are maintained by Industry
Canada or international data derived from the World
Intellectual Property Organization (WIPO). These inter-
national data suffer from several main problems if they
are to be used to judge the innovativeness of different
countries. First, the international data are not always com-
parable. For instance, Japan allows narrower criteria for
patenting and, therefore, has a larger number of patents
than other countries. Second, it is difficult to judge the im-
portance of patents from filing data. Some countries may
patent a large number of relatively unimportant new ideas
while other countries may create a smaller number of
commercially important ideas.

The most significant problem with patent registration data
is that alone it does not indicate whether firms are using
intellectual property protection, in particular whether the
patent is being worked. For example, Firestone (1971,
p. 96) found that not more than 45% of Canadian patents
were being worked. Moreover, patent data alone tells us
little about the characteristics of the firms that are using
intellectual property protection. It is difficult, though not
impossible,? to link firm characteristics to the data on fil-
ings. Without having characteristics of those firms that
use intellectual property rights, it is difficult to understand
who is using them and under what circumstances. Re-
cently, several surveys in the United States (Levin et al.,
1987) and in Europe (Bussy et al., 1994; Arundel et al.,
1995) have focused more broadly on how intellectual
property protection complements the innovation process.

' A discussion of these tradeoffs can be found in Taylor and Silbertson (1973).

2 See Cohen and Levin (1989).

3 See St.-Pierre and Hanel (1996) for a study that links profitability data to PATDAT patent data.
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But while these surveys expanded the information on use
and on user attitudes toward the efficacy of the various
forms of intellectual property protection, they either did
not link the information on use to other characteristics of
the firm or they had a relatively limited set of firm char-
acteristics that could be related to intellectual property
use.

This study builds on these previous studies and extends
them. It focuses broadly on the use of intellectual property
protection in Canada by examining the extent to which
it is an integral part of the innovation system. It focuses
on more traditional issues such as the intensity of use—
though it tries to obtain a comprehensive picture of the
different instruments (both statutory and other forms of
protection) that are used to protect intellectual property
assets. It also measures the degree to which firms per-
ceive different instruments to be more or less effective
in protecting intellectual property. Finally, by also collect-
ing data on the innovative activities of firms, the differ-
ent forms of intellectual property protection that are used
can be related to the innovation profile of the firm.

This study relies on information about the use of various
forms of intellectual property protection that was collected
by the 1993 Survey of Innovation and Advanced Tech-
nology. In this survey, questions about the type of pro-
tection used as part of the innovation process and
questions that explore the efficacy of various forms of

protection in preventing competitors from introducing
copies of product and process innovations are posed of
manufacturing firms. This allows us to study the extent
to which intellectual property rights are regarded as an
essential part of the innovation process. The answers
given by different firms are then tabulated by their char-
acteristics—whether firms are large or small, foreign- or
domestically owned, innovative or non-innovative—to ex-
plore how usage of intellectual property at the firm level
varies across small and large firms as well as across
foreign- and domestically owned firms. In addition, an-
swers to questions about the type of innovation under-
taken by these firms are used to classify the degree of
innovativeness of a firm; then the use and perceived
efficacy of various forms of intellectual property protection
are tabulated by the firm’s degree of innovativeness.

Since there is evidence that the efficacy of intellectual
property rights varies not only by firm but also by type of
innovation (Levin et al.,1987), the survey asked firms to
describe the use that they make of intellectual property
generally and it requested information on the method
used to protect a particular major innovation. This paper
then analyzes whether utilization and efficacy vary by the
characteristics of the major innovation of the firm. Intel-
lectual property use for the major innovation is tabulated
by characteristics of this major innovation—whether it
was a world-first, and whether it was a product or process
innovation.

Figure 1

National Patent Applications per Capita - 1992*

Australia
Canada
France
Germany
ltaly
Netherlands
Spain

UK

us
Japan
all OECD
EC

Source: WIPO, OECD
* Total foreign and resident filings per 1,000 inhabitants

3.5
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Canada in an International Context

Before discussing the way in which intellectual property
protection is used in Canada, it is important to situate the
Canadian experience with intellectual property protec-
tion relative to that of other OECD member countries. For
this purpose, one form of intellectual property protection
(patents) will be used to compare intellectual property
use. Two measures of patent use will be employed. The
first captures the extent to which the citizens of different
countries potentially benefit from the consumption of
goods and services that are protected by patents. The
second is the extent to which the innovation systems of
different countries make different use of patent protection.

Patents are one of the primary methods used to protect
innovative ideas. Since patent applications are filed to
provide protection for knowledge assets, the number of
filings is related to the value of capital invested in inno-
vative ideas that are available to benefit the population
of a country. The OECD publishes the number of patent
applications in each member state—both the total appli-
cations and the number filed by just the residents of that
country. Patents are filed by foreign residents to protect
their right to exploit their own ideas either through trade
or through direct production. Since, foreign patent appli-
cations provide as much if not more benefits to the inhab-
itants of the country in which they are filed as resident
patent applications, total patents both by residents and
non-residents will be used here for cross-country com-
parisons.* In order to standardize for the number of peo-
ple who are expected to benefit from patent filings, the
national totals are divided by the population in each coun-
try.® The resulting ratios of 1992 patent filings per capita
are presented in Figure 1 for Canada and all other OECD
countries that have more than 15 million inhabitants.
Canada has about 1.54 filings per 1000 inhabitants. The
OECD total is 1.49 and the EC total is 1.17. Canada is
behind Japan and the Netherlands but equal to or ahead
of the other large members of the OECD.

Patent statistics may also be used to characterize the pro-
ductiveness of different innovation regimes. For this
purpose, only patents filed by residents are relevant. In
order to reduce the problems referred to previously—
differences in standards of patenting and in the impor-
tance of patents across countries—Patel and Pavitt
(1991) have suggested that patent filings in a third coun-
try like the United States be used. This will impose a
common standard and will cull out those patents that

inventors do not feel possess enough commercial impor-
tance to warrant the expenses of protecting them in
the largest and wealthiest OECD market. In order to
compare the relative productivity of different innovation
systems, patents, which are a measure of output in that
they are used to protect innovation assets, need to be
standardized by a measure of input to the innovation
process. The measure used for that purpose is the
number of research and development scientists and
engineers.® The resulting measure of the productivity of
the innovation process for each country is presented in
Figure 2. With 6.2 patents filed in the U.S. per research
scientist, Canada compares favourably to most countries.
It is ahead of Japan, France, Belgium, Italy and the UK.,
but behind Germany, Sweden, Denmark, Finland and
Switzerland.

This comparison does not permit an evaluation of the
relative innovativeness of Canada and the United States
because it uses U.S. home-market data. However, if
Canada and U.S. experience in a third market (patent
applications in the U.K., Germany, and France) are com-
pared, then Canada does just as well (over 10 patent
applications per 100 R&D scientists) if not better than the
United States (less than 5 patent applications per 100
R&D scientists).

Forms of Intellectual Property Protection

The protection given to intellectual property takes differ-
ent forms. Intellectual property rights can be grouped as
works of identification (trade-marks, appellations of ori-
gin), works of expression and information (copyright,
industrial design, trade secrets) and works of function
(patents, copyright on computer software, and trade
secrets).

Companies may protect their knowledge assets by keep-
ing them secret and may enforce the responsibilities of
their employees not to divulge proprietary information
through the courts. Unlike other areas of intellectual
property rights in Canada, no distinct statute protects
trade secrets though they are protected under common
faw and will be grouped with other statutory forms of
protection for the purpose of presentation herein. Trade
secrets can be licensed to others with the requirement
that the recipient not divulge information about the se-
cret. Trade secrets are enforced by courts as unfair trade
practices under common law. The owner of a trade se-
cret is entitled to its exclusive use, at least until it is lost

* Firestone (1971, p. 132) reports that over two-thirds of U.S. corporations that were found to own patents in his sample also pos-
sessed operating subsidiaries in Canada. Therefore, there is a strong presumption that these patents are being used in Canada.

5 Alternately, GNP could be used. But such a measure is biased against more productive countries.

& The patent filings data are for 1993 and come from WIPQ, Industrial Property Statistics Part 1, 1993, 1995. The data for R&D
scientists and engineers are mainly for 1990 and come from the OECD, 1994, part 2, p. 18. It should be noted that the ratio
developed here and presented in Figure 2 measures the extent to which innovation activity makes use of patents, not the intensity

of innovative activity itself.
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Figure 2
Patents Filings in US Market per 100 R&D Scientists in Home Country
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due to independent development by another, reverse en-
gineering, espionage or an unauthorized disclosure. A
trade secret is advantageous in that there is protection
for an unlimited time if it remains undisclosed and it can
be exploited immediately without the time and expense
of registration.

Another form of protection for knowledge assets is af-
forded by statute.” These statutes create and protect
property rights in these assets. The most familiar type of
statutory protection is given by patents. A patent gives
to the inventor the exclusive right to exploit an original
invention for a limited period in return for the public dis-
closure of information about the innovation. While pat-
ents are the most visible form of protection, there are a
number of other types of protection that are provided by
legislation, by administrative practices, or by regulation.
Trade-marks are devices or words legally registered as
distinguishing a manufacturers’ goods. The Industrial
Design Act protects the ornamental aspects of goods.
Copyrights are a form of protection given by federal stat-
ute to an author for the right to print, publish, and sell
copies of the original work. While copyrights are normally
thought of in the context of book publishing, their use
extends also to the product and service sector. To the
extent that documentation is key to the understanding of
the operation of a product, copyrights offer important
forms of protection to goods.

Two forms of statutory protection are offered which are
highly specific to some industries. Plant breeders’ rights
protect seeds or other propagation material. Integrated
circuit design protection safeguards the original three-
dimensional pattern of layout design embodied in an
electronic circuit.®

Statutory forms of protection essentially enhance the de-
gree of protection provided to knowledge assets. How-
ever, it must be recognized that some protection would
exist without patents and other forms of statutory protec-
tion. Those who stress difficulties in the innovation proc-
ess associated with a lack of appropriability often treat
the process as one in which ideas easily flow from com-
pany to company. If this is the case, ideas can be readily
stolen and intellectual property will have little value.
However, it is argued that, in many cases, the knowledge
that is important to the innovation process is “tacit”. It is
not easily codified or communicated and depends on in-
nate skills that are specific to particular firms. As such,
appropriability exists for some innovations (the intellectual
property therein is protected) even in the absence of
statutory intellectual property rights. Protection for inno-
vation in these instances is given by the difficulty of
copying new ideas, new products, or new processes.
Even when new products are fully described in patent
documents, the act of turning that knowledge into a new
product or process is difficult and costly. Since, new

7 Throughout this paper, trade secrets are grouped under statutory forms of protection since they are enforced by an arm of the

state—the court system.

& See Appendix A for more comprehensive definitions of various forms of intellectual property protection.
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technology involves a mix of codified knowledge and
implicit know-how that is difficult to transmit or to digest
(Mowery and Rosenberg, 1989), intellectual property as-
sociated with innovation retains its value even in the face
of attempts to copy it.

Some innovations have characteristics that give them in-
nate protection. These are forms of protection that do not
originate in standard intellectual property legislation. They
either result from natural characteristics of the product
or are the result of specific strategies adopted by the firm.
Process innovations can sometimes be hidden behind
factory walls and the know-how required to make them
work kept secret. On the other hand, product innovations
by their nature circulate. While the secret of new prod-
ucts is difficult to conceal, there are a number of methods

that a firm can use to augment the protection that its
knowledge assets are given by the inherent difficulty in
copying ideas. These include first-mover advantages,
exclusive contracting, reputation and goodwill, and tie-
ins to services. For example, complexity of design can
provide enough of an advantage for the innovative firm
to permit research and development expenses to be re-
couped. Being first in the market can engender enough
consumer loyalty or a cost advantage because of cumu-
lative learning that it may also offer substantial protec-
tion. In addition, firms can bundle complementary
characteristics like service or quality to reduce the chance
that new competitors will capture substantial market
share. These instruments offer a form of innate protection
that derives from a firm’s strategy and not from legislative
authority.
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The Survey

The data presented here are taken from the 1993 Sur-
vey on Innovation and Advanced Technology. This sur-
vey investigates the use of intellectual property protection
by Canadian manufacturing firms, that is, those firms that
owned at least one plant located in the manufacturing
sector. The survey examines the extent to which differ-
ent forms of protection—patents, trade-marks, trade
secrets, industrial design and copyright—are used by
firms to protect their intellectual property and the extent
to which they feel the protection offered by these instru-
ments and by several strategies like being first in the
market or having a complex product serves to protect
their innovation from being copied. Because these ques-
tions are posed as part of an innovation survey, the dif-
ferences in usage patterns can be related to differences
in firm characteristics—such as size, nationality and,
what is most important for the purpose of this paper,
innovative activity. Being able to measure usage in the
context of innovative activity is an advantage since this
study assesses the extent to which intellectual property
(i.e., patents) is usefully employed as part of an innova-
tion strategy. Of course, the use rates calculated here,
which are associated with innovative activity, may under-
estimate the extent to which patents are possessed by
manufacturing firms--if firms possess patents that do not
serve to protect intellectual property. In this case, our es-
timated “use” rates will underestimate “possession” rates.
The latter is unlikely.

The innovation section of the survey deals with the nature
of the research and development process, general inno-
vative behaviour, the characteristics of a specific major
innovation, the intensity of technology use, problems

experienced in adopting technologies, and finally the
general characteristics of the responding firm—nationality
of ownership, export intensity, number of competitors and
firm strategies.

The Survey of Innovation and Advanced Technology was
conducted in 1993 using manufacturing firms of all sizes.
There were five sections on the questionnaire. Section
1 contains general questions about firm characteristics;
Section 2, R&D questions; Section 3, innovation ques-
tions about firm characteristics; Section 4, intellectual
property questions; and Section 5, technology questions
(Table 1). Firms were asked to describe their innovative
activity and their use of intellectual property over the
period 1989-91.

Three types of units were sampled: plants of larger firms®
whose head office is located elsewhere, the correspond-
ing head offices of these firms, and small firms that have
both their management and plant located in the same
spot. In large firms, the first four sections were put to
management in head office, the fifth section was ad-
dressed to selected plant managers. A telephone con-
tact was initially made to ascertain the identity of the
individual who could best answer each of these sections
and, when necessary, each section was sent to different
respondents within the firm. In small firms, all of the
sections were sent to the same location.

Consequently, for large firms, selected plants were sent
the technology section and the corresponding head office
was sent the first four sections. Together, the head office
responses of large firms on general characteristics, R&D,

Table 1
The Types of Sampling Units and the Sections Answered
Sections

Firm Size General R&D Innovation intellectual Technology

Property

1 2 3 4 5
questions asked

Head Offices all all all alt
Small Firms (Group 1) all some all
Small Firms (Group 2) all all some
Large Plants all

9 Large firms are defined as those in the integrated portion (IP) of the business register, small firms as those coming from the
non-integrated portion (NIP) of the business survey. The integrated portion of the register consists of those firms that are big
enough that a large proportion of these firms is required on surveys that stratify by size; the non-integrated portion is that set
of firms that are small enough that they need only be sampled in relatively small proportions when firms are stratified by
size. Large firms (IPS) vary in size from about 20 employees to over 500 employees. Small firms (NIPS) generally have less

than 20 employees. RN
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innovation, and intellectual property, along with the
technology questions answered by their plants provide
a comprehensive overview of the innovative and techno-
logical capabilities of large manufacturing firms.

The small firms were handled somewhat differently. In or-
der to reduce response burden, the small firms were
separated into two groups. The first group answered
Sections 1, 3 and 4—the general, innovation and intel-
lectual property questions. The second group answered
Sections 1, 2 and 5—the general, R&D and technology
questions. In certain sections, small firms were only
asked selected questions in order to further reduce their
response burden.

There were 1,595 head offices (answering the first three
sections) sampled, 1,954 large plants (answering the last
section) sampled, 1,088 small firms answering the first,
third, and fourth section and 1,092 small firms answering
the first, second and fifth section. Some 2,683 firms
received the section on intellectual property—1,595 large
firms and 1,088 smaller firms.

The survey was conducted in several steps. Initially, the
unit was contacted to determine who within the firm (both
the head office and the plant) should be sent each sec-
tion. These individuals were contacted by phone to con-
firm their ability to answer the survey. Then the
questionnaire was mailed out to the designated individu-
als. Finally, where necessary, telephone follow-ups were
performed. The response rate for the intellectual prop-
erty portion of the survey was 92% for small firms and
85% for large firms.

The responses reported herein are probability weighted
to provide an accurate representation of the universe of
firms from which the survey was taken, that is, all firms
that possessed at least one manufacturing plant. Two sets
of weights are used throughout. First, company weights
are used to present a picture of the average tendencies
in the population from which the sample is drawn. The
business population consists mainly of small firms and,
therefore, company-weighted results reflect primarily the
practices of smaller and mid-size companies. Second,
employment-weighted results are presented to give a pic-
ture of the importance of the economic activity in those
firms that make use of intellectual property protection.
An employment-weighted characteristic reveals the
percentage of employment in the entire population that
possesses that characteristic. For example, if the com-
pany-weighted use of patents is reported as 20%, this
implies that 20% of all firms use the rights bestowed by
patents. If the employment-weighted use of patents is
reported as 40%, this means that the companies using
patents employ 40% of the total employment. This type

' The response rate for the MERIT survey was only 56%.

of difference between company-weighted and employ-
ment-weighted results occurs when larger companies
tend to use patents more than do smaller companies. As
is demonstrated in the accompanying report, this type
of size-related difference occurs across a wide range of
intellectual property rights.

This survey has several advantages over those done pre-
viously in Canada and elsewhere. First, it makes use of
a comprehensive frame for sampling firms in the manu-
facturing sector and, therefore, provides results that can
be extrapolated to the population. In general, other
Canadian surveys (Firestone, 1971, Séguin-Dulude and
Desronleau, 1989) have arbitrarily selected a sample of
firms, generally from the group that hold a patent, and
the results cannot, therefore, be said to be representative
of anything other than the group of firms that were cho-
sen. Second, other surveys have had much lower re-
sponse rates.'?

Use of Intellectual Property Rights by
Manufacturing Firms Operating in
Canada

The use of statutory forms of intellectual property pro-
tection provides a measure of the output of the innovation
system—at least, of those outputs that receive some form
of administrative or legislative protection (see Griliches,
1990). The intensity of use at the level of the firm is in-
vestigated here for several forms of intellectual property
protection—protection that is granted by statutory rights
associated with copyrights, patents, industrial designs,
trade secrets, trade-marks, integrated circuit designs, and
plant breeders’ rights.

Overall, some 24% of firms utilize at least one of these
statutory forms of protection (Table 2). Some 14% of firms
own only one of these forms of protection. About 6% have
two forms of statutory protection. Very few have more
than this. Manufacturing firms do not tend to utilize
multiple forms of statutory protection very frequently.

The employment-weighted use rates are more than dou-
ble the company-weighted rates. Those firms that have
some form of statutory protection account for 50.2% of
total employment (Table 2). The large difference between
the company-weighted and the employment-weighted
results extends across each of the usage categories.
Large firms then are much greater users of the various
statutory forms of intellectual property protection.

Use varies substantially by type of intellectual property
protection (Table 3). Trade-marks are the most popular
form, with 11% of firms using at least one trade-mark.
Statutory trade secrets and patents are second and third,
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Table 2
Multiple Use of Statutory Forms of Intellectual
Property Protection (% of Firms)

Firm Size Number of Intellectual Property Types
At Least One 1 2 3 4+
Company-weighted 23.7 14.0 6.2 25 1.1
Employment-weighted 50.2 20.7 121 6.5 10.8
Table 3
Usage of Intellectual Property by Type
(% of Firms Using Intellectual Property Protection)
Type All Firms All Firms
(Company-weighted) (Employment-weighted)
At Least 1t05 6+ At Least 1to5 6+
One One

Copyrights 4.5 2.8 1.7 13.0 7.6
Patents 7.1 6.1 1.0 29.0 16.4 12.7
Industrial Designs 57 3.9 1.8 15.2 5.7
Trade Secrets 8.3 5.6 27 19.9 10.6 9.4
Trade-marks 11.0 8.9 2.1 31.9 17.5 14.4
Integrated Circuit Designs

(Semi-conductor Chips) 0.6 0.3 0.3 1.0 0.5
Plant Breeders’ Rights

(Plant Variety Rights) 0.1 0.1 0.1 0.9 0.4
Other 1.4 1.3 0.1 2.1 0.7

with 8% and 7%, respectively. Industrial designs are used
by 6% of firms and copyrights by 5% of firms. Less than
1% of firms report use of integrated circuit designs and
plant breeders’ rights.

The ranking of trade-marks and patents derived from
these use-rates accords broadly with the relative size of
the number of trade-marks and patents that are regis-
tered annually in Canada. For example, in 1993, some
14,580 patents were granted while 15,121 trade-marks
were registered.” On the other hand, Canadian manu-
facturing firms indicate a greater reliance on industrial
designs than the figures for formal registration of indus-
trial designs would suggest. In the case of industrial
designs, only 1,638 deposits were registered in 1993—
a little more than 12% of the number of patents granted.
Yet in the survey almost the same percentage of firms
indicated they protected their intellectual property with Hippel, 1988, p. 52).

industrial designs (6%) as indicated they used patents
(7%). Respondents likely took a broader definition of in-
dustrial designs than just those that are officially regis-
tered and included in their response those unique
features that served to establish a valuable advantage
Once again, the employment-weighted use rates are sub- for their product.
stantially higher than the company-weighted results—
though the relative importance of the various categories
is about the same in each case. Those firms that used
trade-marks made up only 11% of the population but they
accounted for 32% of total employment. Firms that used
patents made up only 7% of the population but they
accounted for 29% of total employment.

Patents offer statutory protection but require that infor-
mation regarding the invention be placed in the public
domain. A patent is a compromise between two offset-
ting objectives—that of protecting the rights of the inno-
vator and that of disseminating information about the
innovation. On the one hand, protection grants
appropriability for the innovation and provides incentives
for innovation. On the other hand, the information filed
with patents facilitates the spread of information that may
aid the general process of innovation. More importantly,
the establishment and enforcement of property rights
facilitate trade in intellectual property. Without well-defined
property rights, markets do not function efficiently.

While patents offer protection for a firm, the protection
may not always be very strong. Competitors can patent
around an invention when there are many known means
to achieve an effect equivalent to the patented one.
Patents also suffer from difficulties in enforcement (Von

' The relative usage rates do not however closely correspond to the relative usage rates of patents and trade-marks by residents
that are reported in the WIPQO statistics. Here trade-marks registered to Canadian residents outnumber patents granted to
Canadian residents by a factor of 7 to 1.
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Secrecy offers an alternative to patents as a way to
protect an innovation. An innovator who possesses a
trade secret can prevent the disclosure of the secret
through fraudulent or dishonest means. Other firms can
be licensed to use the secret and bound to keep the
information secret. The disadvantage of the secrecy route
is that the holder cannot prevent imitation if that imitation
is independently discovered, acquired legally, or reverse
engineered. Thus trade secrets are most effective for
process innovations where the process can be hidden
behind factory walls or with products that incorporate vari-
ous barriers that prevent reverse engineering.

Trade secrets and patents need not be regarded as being
strict substitutes. They can be used together. If an inno-
vation involves both a process and product change, as
is often the case (Baldwin and Da Pont, 1996), the proc-
ess innovation may be protected via a trade secret while
the product innovation may receive protection from a
patent.

in light of these considerations, it is noteworthy that use
rates in the Canadian manufacturing sector for patents
(7%) and trade secrets (8%) are about the same (Table
3). Secrecy is used just as much as the patent process
to safeguard innovations. Secrecy is somewhat less
important than patents when the employment-weighted
estimates are used.

Most firms do not make use of a particular form of pro-
tection more than once. Most firms indicate that they only
have 1 to 5 instances of a property right. As such, the
relative rankings (company-weighted) in this category of
usage are much the same as for overall use. However,
for higher use categories, the ranking of trade secrets
{(company-weighted) rises to first place. Trade secrets are
relatively more important for owners of multiple assets.
On an employment-weighted basis, trade-marks in-
creases its relative importance and surpasses trade
secrets. The large multiple users then are relatively heavy
users of the trade-mark system.

Effectiveness of Intellectual Property
Protection

a) Overall Evaluations

Information on intellectual property use provides one in-
dicator of the efficacy of different forms of statutory in-
_tellectual property protection. If a form of protection is
not used, it serves little purpose.

An alternate measure is provided by evaluations given
by respondents about the effectiveness of the various
forms of intellectual property protection in preventing their
innovation from being duplicated (Table 4). The Innovation
Survey asks firms to rank the seven forms of protection
enumerated in Table 3 on a scale of 1 to 5 where 1 is “not
very effective”, 2 is “somewhat effective”, 3 is “effective”,
4 is “very effective”, and 5 is “extremely effective”. The
average scores given to copyrights, patents, industrial
designs, trade secrets, trade-marks, integrated circuit
designs, and plant breeders’ rights are given in Column
1 of Table 4. In order to provide a comparison to each of
these, the average score given to other forms of protec-
tion—the complexity of product design, being first in the
market, and other strategies—is also included in Table
4. The average score presented in the first column is
derived from those voicing an opinion for that category.
The second and third columns contain the scores for
firms divided into those who indicated they used any of
the statutory forms of protection (general users as op-
posed to those not possessing any of the mentioned
property rights). The fourth and fifth columns contain the
average score for the firms that indicated they used the
particular form of protection in question (specific users
as opposed to those not using the property right in ques-
tion). Thus, the average score for all firms evaluating
copyrights is 1.4; for those using any of the forms of statu-
tory protection, it is 1.6; for those indicating that they pos-
sessed a copyright, it is 2.8.

When all respondents are considered (Table 4, Column
1), most of the statutory forms of protection receive low
scores. None of the statutory forms of protection is
deemed to be very effective by the population at large.
The most effective of these are trade-marks and trade
secrets, which are also the two forms of statutory pro-
tection that are most heavily used. Nevertheless, at 1.7
they only receive average scores that are slightly less
than “somewhat effective”, the second lowest ranking.

Innate protection derived from the complexity of product
design and being first in the market receive the highest
average scores—2.4 and 3.0, respectively. Both of these
are scored significantly above the forms of statutory pro-
tection. Thus, innate not statutory forms of protection are
valued more highly by the population at large.

When the sample of firms is restricted to those using any
one of the forms of statutory intellectual property protec-
tion (general users), the average scores increase for each
of the forms of intellectual property protection (Table 4,
Column 2). The scores also increase for the strategies
involving complexity and being first in the market and the
latter still receive the highest average scores.
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Table 4
Effectiveness of Intellectual Property Protection (Company-weighted)

Average Score

Intellectual Property Rights All Users of Non-users Users of  Non-users of
 Associated with: Firms Any of Any Specific Specific
Statutory Statutory Statutory Statutory
Right Right Right Right
1 2 3 4 5
Statutory
Copyrights 1.4 1.6 1.3 2.8 1.3
Patents 1.6 2.0 1.5 3.0 1.5
Industrial Designs* 1.4 1.7 14 2.3 1.4
Trade Secrets 1.7 2.2 1.6 31 1.6
Trade-marks 1.7 2.3 1.5 31 1.5
Integrated Circuit Designs 1.3 1.3 1.2 3.0 1.2
Plant Breeders’ Rights 1.2 1.1 1.2 2.0 1.2
Other 1.3 1.4 1.3 3.0 1.3
Other Strategies
Complexity of Product Design 2.4 27 23
Being First in Market 3.0 3.3 2.9
Other 24 24 2.3

Scored as: 1—not at all effective; 2—somewhat effective; 3—effective; 4—very effective; S—extremely effective
* This category probably involves protection granted under the Industrial Design Act and more innate forms of design

protection.

When the sample is further restricted to include just those
firms using the forms of intellectual property protection
in question (specific users), scores increase somewhat
more (Table 4, Column 4). For example, those who pos-
sess patents score this form of intellectual property as
3.0 or “effective”; those who have no patents give it a
score of 1.5—less than “somewhat effective”. The aver-
age score given to trade secrets by all firms is only 1.7—
"somewhat effective”—but owners of trade secrets give
them an average score of 3.1—"effective”—while non-
owners rank it only as 1.6—between “not at all effective”
and “somewhat effective”. This difference, between those
who use the particular form of protection in question and
those who do not, can be found in almost all the catego-
ries. Innovators who use intellectual property protection
rank this protection well above those who do not. The low
average scores that the population gives to intellectual
property rights is due to the large number of non-users
who do not regard them as effective.

For users of intellectual property, trade secrets and trade-
marks are still at the top in terms of ranking, though now
they each receive an average score of 3.1, indicating that
users regard them both as “effective”. Most of the other
forms of protection rank between 2.0 and 3.0. Patents
receive a score of 3.0 and are only slightly behind trade
secrets.

In the case of non-users, trade-marks, trade secrets, in-
dustrial designs and patents all receive scores between
1.4 and 1.6. The reason then for the low overall score
given to statutory protection lies in the evaluation of non-
users. Users believe that they are effective.

The previous section has examined the value placed on
various forms of intellectual property protection by exam-
ining central tendencies of the distribution of their scores.
An alternate method of evaluating differences across the
various forms of protection is to compare the entire dis-
tributions for different categories of firms. While this
method is data intensive, it provides a more complete pic-
ture of the types of evaluations that are made by firms.
Distributions can show whether there are particular
groups that place no value on a particular category and
whether others have more or less normal distributions
around a central value.

The differences in the distributions of users and non-
users is presented in Table 5, for four different subsets
of the population of total firms (Columns c, d, e, and f),
cross tabulated by the five major intellectual property
types (Column a). The effectiveness of intellectual prop-
erty protection is scored from 1—not at all effective to 5—
extremely effective (Column b). Firms’ responses across
the scoring categories are depicted as percentage dis-
tributions.

Subsets of the total firm population are used to show how
the possession of statutory intellectual property protec-
tion affects firms’ evaluations of the effectiveness of each
of the forms of protection. The subsets are: All Firms,
i.e., all firms that responded to the survey question;
General Users, i.e., all firms that used at least one of the
five major forms of statutory protection considered in this
table; Specific Users, i.e., only those firms that used the
statutory right being scored; and Non-users, i.e., firms
that did not make use of any of the five major forms of
statutory protection.
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Table 5
Effectiveness of Intellectual Property Types
(Distribution of Scores)

Intellectual Property Score All General Specific Non-
Type Firms Users Users users
(@) (b) (c) (d) (e) (f)
percentage

1 74 63 15 80

2 12 17 33 9

Copyrights 3 7 11 30 5
4 4 6 14 3

5 3 4 8 3

1 61 41 9 71

2 15 20 26 13

Patents 3 18 31 5
4 13 21 5

5 7 9 13 6

1 67 54 25 73

2 15 21 26 12

Industrial Designs 3 11 16 31 8
4 7 10 4

5 3 9 2

1 59 40 9 68

2 17 22 24 14

Trade Secrets 3 11 17 30 7
4 12 23 5

5 8 14 5

1 59 36 14 71

2 13 16 20 9

Trade-marks 3 13 21 28 9
4 10 17 23 6

5 11 16 4

Scored as: 1—not at all effective; 2—somewhat effective; 3—effective; 4—very effective; 5—extremely effective

The vast majority of All Firms (Column c), rated all forms
of statutory protection as either not effective, a score of
1, or only somewhat effective, a score of 2. The distri-
butions are highly skewed towards these low scoring
categories with anywhere from 59%-74% of firms scoring
1 for each of the five property types. Firms generally
scored patents, trade secrets and trade-marks as more
effective than copyrights and industrial designs. For each
of these three forms of protection, a greater percentage
provided a score of either 3—effective or 4—very effec-
tive or 5—extremely effective, compared to the percent-
age of firms giving the same score to copyrights and
industrial designs.

The scores for General Users—those firms that use at
least one of the five major forms of statutory protection
(Column d)—remains skewed towards the low effective-
ness rankings, but the relationship is not as pronounced
as it was when all firms are included. General users are
least likely to rank trade-marks as an ineffective form of
protection, with trade secrets and patents close behind.
Copyrights and industrial designs are found to be the
least effective forms of protection by this population

subset. General users of statutory forms of protection
do not, as a whole, feel that effective protection from com-
petitors is garnered from the use of them. Such a result
might be expected if firms are developing product or proc-
ess innovations that do not easily lend themselves to
statutory protection or if the protection is not very effec-
tive.

The distribution of scores for Specific Users—firms that
use the particular statutory right being scored (Table 5,
Column e)—is somewhat more symmetric for trade
secrets and trade-marks (see Figure 3). Firms that make
use of a given form of intellectual property protection are
more apt to score it as effective than would firms who do
not use it. This holds true for each of the five major forms
of statutory protection. The majority of firms using these
forms of protection score them as either 3—effective, or
4—very effective, or 5—extremely effective. Copyrights and
industrial designs are once again viewed as somewhat
less effective forms of protection than patents, trade se-
crets and trade-marks, even among firms who make use
of them. For both copyrights and industrial designs, 48%
and 51%, respectively, of specific users of these latter
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Figure 3

Distribution of Scores by Specific Users
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two categories scored them either as 1, ineffective or 2,
somewhat effective.’?

Finally, the scores of those firms that do not use any of
the major forms of statutory protection (Table 5, Column
f) are extremely skewed, with between 68% and 80% of
non-users rating each form of protection as not at all
effective. This may be attributed to the fact that non-users
are generally not innovative and, therefore, have little use
for statutory protection of intellectual property. It should
be noted, however, that even among the non-users, any-
where from 11%-19% of firms, depending on the form of
protection in question, believe that intellectual property
protection is effective (aggregate percentage of firms
providing scores of 3, 4 or 5). This subset of non-users
may include firms that have found statutory forms of
protection to be an effective roadblock to their adoption
of new process or product innovations and hence, evalu-
ate the protection afforded to innovative firms using them
as quite effective.

b) Canada/U.S. Comparisons

The Canadian experience that patents are not valued as
much as alternate non-statutory protection has a parallel
elsewhere. Mansfield (1986) asked some 100 firms in

twelve 2-digit industries how many innovations would not
have been developed in the absence of patent protec-
tion. His findings were that, except in pharmaceuticals
and chemicals, patents were not judged to be essential
for innovation. Patents were described as essential in
about 10 to 20% of commercially-introduced inventions
in petroleum, machinery and metal products—less in
other industries. If patents have little value, alternate
forms of protection for innovation must solve the
appropriability problem.

Research by Levin et al. (1987) that uses a different strat-
egy confirms that other forms of protection are more
important than patents. Some 650 individuals—high level
R&D managers—representing firms in 130 narrowly-
defined lines of business were asked to evaluate the
effectiveness of patents, secrecy, lead time, moving down
the learning curve and sales or service efforts as a
means of protecting the competitive advantages of new
products or processes. A 7-point scale (as opposed to
the 5-point scale employed here) was used to rank each
from “not at all effective” to “very effective”. The mean
results are reproduced in Table 6.

Other means were found to be just as or more effective
than patents. For process innovations, lead time receives

' Firestone (1971) found that some 41% of companies with patents thought that the system was of little or no significance while
46% thought they were of fair significance and 13.1% thought they were of major significance. These are roughly compara-
ble to the distribution for patents reported in column e of Table 5 where 37% of the firms scored less than the median score—

effective.
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Table 6
Effectiveness of Intellectual Property Protection in the United States

Overall Sample Means
Method of Appropriation Processes Products
Patents to prevent duplication 3.52 4.33
Patents to secure royalty income 3.31 3.75
Secrecy 4.31 3.57
Lead time 5.1 5.41
Moving quickly down the learning curve 5.02 5.09
Sales or service efforts 4.55 5.59

Scale: 1—not at all effective; 7—very effective

a mean score of 5.11(standard error (s.e.)=.05), secrecy
4.31(.07), but patents as a means to prevent duplication
only receives a score of 3.52(.06). In the case of prod-
uct innovations, patents are given a higher score relative
to secrecy, but lead time and sales or service efforts still

outrank patents.

When only firms that use statutory forms of intellectual
property protection are considered (a sample closer to
the R&D managers used in the U.S. study), the Canadian
results compare closely to those of Levin et al., (1987)
for the U.S. In the Canadian case, being first in the market
receives the highest score; in the United States, it is lead
time that is first for process innovations and sales or

service efforts that is first for product innovations. In both
countries, patents trail these firm-based strategies. In
both cases, patents receive an average score less than
the median point on the scoring scale.™

Cohen et al., (1996) investigate the same issue in a
slightly different fashion—asking respondents to indicate
the percentage of their product and process innovations
for which each appropriability mechanism had been
effective in protecting the firm’s competitive advantage.
They find that secrecy and lead time are ranked as the
two most effective appropriability mechanisms for product
innovations, ahead of patents. Secrecy also dominates
patents for process innovations.

3 The median of the U.S. scale is 4. It is 3 for the Canadian survey.
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Large Versus Small Firms

Innovation to some is synonymous with large firms.
Schumpeter stressed the seeming advantage of large
firms in the innovation process (Scherer, 1992). If large
firms are more innovative, they might also be expected
to make more use of statutory forms of intellectual prop-
erty protection. Even if they are not more innovative, they
may use intellectual property protection more frequently
if there are substantial cost barriers involved with intel-
lectual property protection that only they can overcome.

In order to study differences in the use of intellectual prop-
erty protection by size of firm, firms were divided into four
size classes—those with less than 20 employees, 20-99
employees, 100-499 employees, and more than 500 em-
ployees—and use rates were calculated for each group
(Table 7).

There is a substantial difference between the percent-
age of small and large firms that possess any of the
specific intellectual properties. Only 20% of the small-
est group use any one of the statutory forms of intellec-
tual property protection while more than 50% of each of
the two largest groups do so. The largest groups are also
relatively more likely to be multiple users. They are six to
seventeen times more likely to use 3 or 4 forms of pro-
tection than are the smallest group.

Large firms are also more likely to make use of each of
the specific forms of intellectual property protection (Table
8). Only 5% of the smallest group are likely to avail them-
selves of patents, while 37% of the largest group possess
at least one patent. Only 7% of the smallest group pos-
sess a trade-mark, while 40% of the largest group have
at least one trade-mark. There is less of a difference in
the use of industrial designs and trade secrets—though

even here the differences are still significant. Small firms
place relatively greater emphasis on trade secrets com-
pared to the emphasis they place on other forms of pro-
tection. In contrast, large firms make relatively greater use
of patent protection. As firms progress from small to large,
they continue to focus more on trade-marks than any
other statutory instrument but they reduce the empha-
sis that they place on trade secrets and increase the
emphasis that they place on patents.

The valuation placed on the effectiveness of the forms
of protecting intellectual property also differs by size class.
The average scores attributed by firms in each of the four
size classes are presented in Table 9 for patents, trade
secrets, trade-marks, complexity of product design and
being first in the market.

The average score for large firms is above that of small
firms for all the statutory forms of protection. The largest
difference occurs for patents; the smallest for secrecy. The
differences between the largest and smallest group are
statistically significant (at the 1% level) for patents, trade-
marks, and for trade secrets. As firms grow, they move
from giving trade secrets their highest score to placing
their highest value on patents. This change in valuation
also accords with the differences in the relative patterns
of use across size classes.

There is much less of a difference in the scores across
size classes attributed to the effectiveness of being
first for protecting investments in intellectual property.
However, there is a difference in the case of complexity
of design. Both small and large firms assign a higher
value to the innate strategies than they do to the statutory
strategies.

Table 7
Multiple Use of Intellectual Property Protection by Size Class (% of Firms)

Firm Size (employees) Number of Intellectual Property Types

At Least 1 2 3 4+

One
Less than 20 19.7 11.9 5.3 1.8 0.7
20-99 27.2 17.4 6.2 2.8 0.8
100-499 52.1 23.5 16.7 7.4 4.4
500+ 62.1 28.0 125 10.0 11.7
Innovation and Intellectual Property 25 Statistics Canada - Catalogue no. 88-515-XPE



Table 8
Usage of Intellectual Property Protection by Type and by Size Class
(% of Firms Possessing a Property Right)

Type of Protection Size Class (employees)

<20 20-99 100-499 500+
Copyrights 3.9 4.0 11.9 12.4
Patents 4.9 8.2 22.2 37.0
Industrial Designs 4.5 6.5 15.6 16.6
Trade Secrets 8.2 5.3 17.7 23.3
Trade-marks 7.4 16.1 295 40.0
Integrated Circuit Designs (Semi-conductor Chips) 0.5 0.3 0.4 2.3
Plant Breeders’ Rights (Plant Variety Rights) 0.0 0.0 1.7 0.6
Other 1.6 0.8 0.3 2.2

Table 9

Effectiveness of Intellectual Property Protection
{Mean Score by Size Class)

Type of Protection Size Class (employees)

<20 20-99 100-499 500+
Patents 1.5 1.8 2.3 2.3
Trade Secrets 1.7 1.8 2.1 2.2
Trade-marks 1.6 1.8 2.2 2.2
Complexity 2.4 2.4 2.6 3.0
Being First in the Market 3.0 2.9 3.2 3.3

Scored as: 1—not at all effective; 2—somewhat effective; 3—effective; 4—very effective; 5—extremely effective
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Foreign-Owned Versus Domestically Owned Firms

Firms vary in their innovation strategy. Some emphasize
research and development and appropriability. Others
prefer to be imitators. Intellectual property is protected
to different degrees by firms with different innovative
strategies.

Foreign and domestically owned firms might be expected
to differ considerably in terms of their use of these forms
of property protection. Foreign-owned firms are larger
and tend to be located within high-tech sectors. More
importantly, one of the advantages possessed by mul-
tinationals is their superior technological skills and their
ability to transfer these skills across national boundaries
(Caves, 1982). They might, therefore, be expected to
make greater use of intellectual property protection than
domestically owned firms.

Since foreign-owned firms are larger than domestically
owned firms, differences between the two will be partly
the result of nationality and partly the result of size. In
order to account for size differences, the population was
divided into large and small firms and differences be-
tween domestically owned and foreign-owned firms within
each size class were examined. For the purpose of this
exercise, small firms are defined as those with less than
200 employees, large firms as those with more than 200
employees. Comparisons of domestic- and foreign-
owned firms within a size class allows the effect of na-
tionality to be examined, holding size class constant.

Evidence of different tendencies to use intellectual prop-
erty protection are found both across size classes and
across nationality groups. Some 65% of large foreign-
owned firms use at least one form of statutory intellectual
property, 58% of the large domestically owned firms have
at least one statutory intellectual property right. For large
firms, the most significant difference occurs for the use
of four or more intellectual property rights. In smaller
firms, 36% of foreign-owned firms have at least one form
of statutory-based right while only 22% of their domestic
counterparts have at least one (Table 10). The difference
is highly significant.

These differences are reflected in higher foreign use-
rates for aimost all categories of statutory property
protection (Table 11). Innovations in the foreign firms
are more likely to use copyrights, patents, trade-marks,
industrial designs, and trade secrets. One of the largest

differences occurs for patents, where 39% of large for-
eign-owned firms but only 22% of large domestically
owned firms possess this form of intellectual property
protection.

Differences in the use of intellectual property protection
are reflected in differences in the scores that foreign- and
domestically owned firms give to the efficacy of the dif-
ferent forms of intellectual property protection. Table 12
contains the scores for foreign and domestic firms. For-
eign-owned firms, as a whole, rank every form of statu-
tory protection higher than do domestically owned firms.

This may be the result of inherent differences in the at-
titude taken by domestically owned and foreign-owned
firms toward intellectual property protection. Whether
there are inherent differences in attitudes can be tested
by examining whether domestically owned and foreign-
owned firms that use statutory intellectual property rights
view the effectiveness of these rights differently. When
these two groups are compared (Table 12, Columns 2
and 5), the differences between the two groups barely
change. For example, foreign and domestically owned
firms rank trade secrets at 2.6 and 1.7 respectively; but
when this is restricted to users of trade secrets, the
scores are 2.9 and 2.1, respectively. Since the differences
between foreign and domestic firms are more or less the
same for both users and non-users, inherent differences
exist in the attitudes of each of these groups towards the
effectiveness of the statutory forms of protection. In con-
trast, when foreign and domestic attitudes to the ‘innate’
forms of protection—complexity, being first in the mar-
ket, or “other” are compared, they are found to resem-
ble one another when both users of statutory forms of
protection are used (Table 12, Columns 2 and 5) and
when the population of all firms is used (Table 12, Col-
umns 1 and 4).

The differences between the scores given by the foreign-
owned and domestically owned populations to the effi-
cacy of intellectual property protection come partly from
the larger percentage of Canadian firms who do not make
use of the form of protection and the lower scores that
these firms give to the efficacy of protection. This non-
using group tends not to be innovative, tends to utilize
imitator strategies, and thus finds intellectual property law
to be relatively unimportant.
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Table 10
Multiple Use of Intellectual Property Protection (Foreign vs Domestic)

Number of
Intellectual Property % of Firms Using
Types .
Firm Type
Small Small Large Large
Domestically- Foreign- Domestically- Foreign-

owned owned owned owned
At Least One 217 35.6 58.0 65.2
1 13.1 211 28.7 255
2 5.6 6.8 18.7 204
3 2.1 6.4 6.5 8.9
4+ 0.9 1.2 4.0 10.3

Table 11
Usage of Intellectual Property Protection by Type (Foreign vs Domestic)
Form of Protection % of Firms Using
Firm Type
Smali Small Large Large
Domestically- Foreign- Domestically- Foreign-
owned owned owned owned
Copyrights 4.0 8.5 11.0 14.6
Patents 6.0 12.2 22.2 38.6
Industrial Designs 5.2 6.9 14.1 20.7
Trade Secrets 7.9 8.5 19.5 20.2
Trade-marks 9.5 21.2 31.3 42.2
Table 12

Effectiveness of Intellectual Property Protection (Foreign vs Domestic)
(Company-weighted)

Intellectual Property Protection

Associated with: Average Score'
All Foreign Foreign All Domestic Domestic
Foreign Users?  Non-users Domestic Users®  Non-users
1 2 3 4 5 6

Statutory Protection

Copyrights 1.7 1.8 1.6 1.4 1.6 1.3
Patents 24 2.7 2.2 1.6 1.9 1.5
Industrial Designs 1.8 2.2 1.5 1.4 1.6 1.4
Trade Secrets 2.6 29 25 1.7 2.1 1.6
Trade-marks 2.3 2.7 2.0 1.7 2.2 1.5
Integrated Circuit Designs 1.9 1.8 1.9 1.2 13 1.2
Plant Breeders’ Rights 1.2 1.1 1.2 1.2 1.1 1.2
Other Strategies
Complexity of Product Designs 3.0 3.0 3.0 2.4 2.7 2.2
Being First in the Market 3.2 3.1 3.3 3.0 3.3 2.9
Other 2.4 24 24 2.3 23 2.3

! Scored as: 1—not at all effective, 2—somewhat effective, 3—effective, 4—very effective, 5—extremely effective
2 Users are defined as those having the particular property right being scored
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Differences in the Use of Intellectual Property
Protection by Innovative and Non-innovative Firms

a) Distinguishing Innovative and Non-
innovative Firms

The objective of the innovation survey is to provide meas-
ures of innovation that can be used to examine differ-
ences in strategies being followed by firms. This section
makes use of these measures to investigate the differ-
ence in the use of intellectual property protection by
innovative and non-innovative firms.

Since intellectual property is the activity being examined,
innovation must not be defined as the use of a particular
form of intellectual property protection—such as patents.
In order to classify firms as innovative as opposed to non-
innovative, several questions in the survey that directly
focus on innovative output are used. Firms that intro-
duced or were in the process of introducing a product or
process innovation during the period 1989 to 1991 (ques-
tion 3.1}, that listed product or process innovations be-
tween 1989 and 1991 (question 3.2 and question 4.1),
or that reported sales in 1991 resulting from a major
product innovation between 1989 and 1991 (question
1.4) are classified as being innovative. Some 44% of the
firms that received all of these questions and answered
question 1.4 are innovative based on these criteria.

While this approach provides a relatively straightforward
and simple criterion for classifying firms as innovative,
there are several potential criticisms of it. Only firms that
introduced major innovations during the three years prior
to the survey, as opposed to just minor ones, are in-
cluded. In addition, firms that introduced innovations prior
to or following this period are not deemed to be innova-
tive.

The method of classification used here is deliberately
chosen to provide a fairly strict definition that includes
only those who perceive themselves to be truly innova-
tive. Firms that innovated years ago (and may well have
been under different management) and are no longer
actively innovating are excluded from the definition of
innovation being used here. Firms that reported sales
resulting from only minor improvements—not major in-
novations—and that did not respond positively to any of
the innovation questions are excluded. By drawing a
distinction between major and minor innovations, this
classification attempts to exclude firms that only produced

minor innovations—as was done by the Science Policy
Research Unit (SPRU) at the University of Sussex (Pavitt
et al., 1987) for the development of its own database. The
difference is that SPRU relied on evaluations of profes-
sionals or experts and this survey relies upon self-evalu-
ations by the innovating firms.

The sample that is used for the comparisons of innovative
as opposed to non-innovative firms is restricted to those
firms that answered the guestion in section one of the
survey—dealing with the percentage of sales accounted
for by innovative products—that allows us to distinguish
between innovative and non-innovative firms."

b) Intellectual Property Use and
Innovativeness

If innovation is closely associated with the use of intel-
lectual property protection, then there should be large
differences in the percentage of each group that make
use of protection.

Differences between innovative and non-innovative firms
with regards to their exploitation of intellectual property
rights and other means of preventing imitation of their
products or processes are presented in Figure 4. The
percentage of firms possessing eight different forms of
property protection—copyrights, patents, industrial de-
sign, trade secrets, trade-marks, integrated circuit de-
signs, plant breeders’ rights and other forms of
protection—is plotted for innovative and non-innovative
firms. The relative usage pattern of the various forms of
intellectual property protection is similar for both groups
of firms. Trade-marks, patents, trade secrets, industrial
designs and copyrights exhibit the highest use rates.
Non-innovative firms make some use of intellectual prop-
erty protection either because they may have innovated
some years ago or because they may have purchased
an intellectual asset from another firm and may now be
exploiting that asset. However, innovative firms make
significantly greater use of each form of intellectual prop-
erty protection. The greatest difference occurs for trade-
marks and patents. Some 19% of innovative firms
possess trade-marks and only 6% of non-innovative firms
do so. Some 15% of innovative firms use patents, only
2% of non-innovative firms do so.

' The other questions used for the classification of innovative firms did not offer any problem since non-response was interpreted
as non-innovative. However, the question on the percentage of sales derived from innovative products has a lower response
rate because of the inherent difficulty of answering the question and no-imputation for non-response was made. Therefore, non-
respondents fo this question are excluded when comparisons are made of innovative and non-innovative firms.
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Figure 4

Incidence of Use of Intellectual Property Protection in Innovative and Non-innovative Firms
(Company-weighted)
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The effectiveness (on a scale of 1 to 5) of the various
forms of intellectual property protection and other pro-
tective strategies is presented in Figure 5 for all innovative
and non-innovative firms rating the particular factor.
Innovative firms generally place a higher weight on both
statutory forms of intellectual property protection and the
innate strategies—being first in the market and complex-
ity of product design. However, the difference in scores
between the two sets of firms is greatest for the latter
strategies. Despite the fact that innovative firms tend to
attribute greater value to all of the proposed methods,
they are primarily distinguished from non-innovative firms
in terms of the value that they attribute to the latter strat-
egies.

The score that firms give to the various forms of intellec-
tual property protection differs between firms using and
those not using the particular form. Since innovative firms
are also more likely to use a particutar form of protection,
the differences in the scores outlined in Figure 5 may be
mainly due to different tendencies of firms to make use
of a particular form of protection.

To investigate this possibility, firms are divided into four
groups—based on whether or not they are innovative and
whether or not they make use of one of the statutory
forms of intellectual property protection. The mean scores
for innovative and non-innovative firms for those firms that

10
Percent of Firms

12 14 16 18 20

possess a specific form of protection and for those that
do not make use of one of the statutory forms of protec-
tion are presented in Table 13. Innovative firms generally
place more value on intellectual property than non-inno-
vative firms both for the group that use statutory forms
of intellectual property protection and for those that do
not possess intellectual property; but the differences are
not significant in the case of most of the statutory forms
of protection. On the other hand, there are significant
differences between firms using intellectual property
rights and those not doing so. Innovative firms that make
use of statutory forms of intellectual property protection
tend to value them the highest, followed by non-innovative
firms that make use of these forms of intellectual property
protection. Being innovative affects the perceived efficacy
of the various forms of intellectual property protection,
but not nearly as much as does the usage of the various
forms of protection.

It is also noteworthy that significant differences between
innovative and non-innovative firms occur in the area of
the innate firm-based strategies—being first in the market
and having a complex product design. The innovative
group attributes greater value to these methods than
does the non-innovative group, regardless of whether the
firm utilizes statutory forms of intellectual property pro-
tection or not.
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Figure 5

Perceived Effectiveness of Intellectual Property Protection and Other Strategies in
Preventing Imitation of Products or Processes (Innovative vs Non-innovative)
(Company-weighted)
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It is apparent then that innovative firms are divided into
two groups—based on their use of intellectual property
protection. One group utilizes statutory forms of intellec-
tual property protection and perceives them to be valu-
able, but perceives other strategies, such as being first
in the market and the complexity of product design to be
equally or more effective strategies in preventing imitation
of their new products and processes. The second group

1.5 2.0 2.5 3.0 3.5
onascaleof1to5

of innovative firms does not perceive statutory forms of
intellectual property protection to be effective methods
of preventing imitation and consequently, does not make
use of these methods. The second group of firms believes
the other strategies—related to being first in the market
and complexity of product design—are the only effective
means of reaping the benefits of innovative activity.

Table 13
Effectiveness of Alternative Means of Protecting New Products and Processes from Imitation -
According to Whether or Not the Firm is Innovative and Whether it Uses that Particular Form of
Intellectual Property Protection (IPP) - Company-weighted

Form of Protection

Innovative

Non-
innovative

Non- Innovative

innovative

Firms that used IPP
Mean of a scale of 1 to 5

Firms that did not use IPP
Mean of a scale of 1t0 5

Panel A
Intellectual Property Protection
Associated with:

Copyrights

Patents

Industrial Designs

Trade Secrets
Trade-marks

Integrated Circuit Designs
Plant Breeders’ Rights

Panel B
Other Strategies

Complexity of Product Design

Being First in the Market

2.95 2.53 1.34 1.31
3.00 3.06 1.51 1.48
2.29 2.45 1.39 1.38
3.23 2.91 1.58 1.61
3.05 3.12 1.50 1.51
2.95 3.04 1.22 1.24
2.20 1.82 1.13 1.17
2.96 2.32 2.64 2.13
3.49 2.87 3.32 2.77

Note: Use in Panel A refers to specific use of the particular intellectual property right.
Use in Panel B refers to general use of any of the statutory rights.
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c) Innovation Differences Across Size Classes

Intellectual property protection is used to protect the fruits
of innovation. Since so much emphasis has been placed
on differences in the abilities of large and small firms to
innovate, it is important to examine the extent to which
differences in intellectual property use are linked to dif-
ferences in tendencies to innovate. To do so, the percent-
age of firms that were innovative, the percentage that
performed R&D continuously, and the percentage that
protected themselves with statutory forms of rights are
compared across size classes (Table 14).

In order to compare innovation across size classes, in-
novative firms are defined as those that said they intro-
duced or were introducing a product or process
innovation between 1989 and 1991. These firms make
up a subset of those used in the previous section. The
percentage of firms that are innovative varies substan-
tially by size class. Only 30% of those under 20 employ-
ees are innovative while 64% above 500 employees are
innovative using this definition. The tendency to be more
innovative increases monotonically across size classes.
The percentage of firms that are innovative is slightly
larger than those reporting they do R&D on a continu-
ous basis. Finally, the percentage of firms making use
of any form of statutory protection is quite similar to the

percentage of firms that report themselves as innovative
or that perform R&D continuously.

It is quite clear then that differences across size classes
in the use of intellectual property protection closely mirror
other differences in both the use of inputs (R&D) to the
innovative process and the production of outputs. While
only 20% of the smallest group of firms possess intellec-
tual property compared to 64% for the largest group of
firms, small firms are also less likely to have introduced
a major product innovation or to be doing research and
development. Only about 19% of the smallest group of
firms report a research and development program, while
52% of large firms do the same.

While the percentage of firms that perform R&D or which
possess intellectual property rights is a little less than the
percentage of firms that are innovative, this cannot be
used to infer that innovative firms are all performing R&D
or that all those performing R&D are innovative. Nor
would we expect either condition to occur. Not all new
products need R&D; not all R&D is successful. Neverthe-
less, it is interesting to examine what percentage of in-
novative firms do perform R&D or use intellectual
property. These percentages are tabulated just for those
firms reporting sales from a major product innovation
(Table 15).'8

Table 14
A Comparison of Innovativeness, R&D and Intellectual Property Use
by Size Class (Company-weighted)

Percent of Firms with: Size Class
<20 20-99 100-499 500+
Sales from a major product innovation 29.9 39.1 43.4 63.6
Performing R&D continuously 19.1 32.3 42.2 52.3
Using any form of statutory intellectual
property protection 19.6 29.2 51.0 63.5
Using patents 4.8 9.6 22.3 37.8
Table 15
A Comparison of R&D and Intellectual Property Use
by Size Class for Innovators (Company-weighted)
Percent of Firms with: Size Class
<20 20-99 100-499 500+
Sales from a major product innovation 100 100 100 100
Performing R&D continuously 42 53 52 82
Using any form of statutory intellectual
property protection 36 45 71 85
Using patents 9 18 34 63

15 To divide firms into innovators and non-innovators, we define innovators as those reporting sales from a major product innovation
(question 1.4). This variant must be used because it is the only innovation question that was answered by firms that were sent

both the R&D and the intellectual property questions.
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In the largest size class, some 82% of product innova-
tors perform R&D on a continuous basis, while 85%
make use of some form of statutory intellectual property
protection. About 63% possess at least one patent. The
percentage of innovators doing R&D on a continuous ba-
sis falls to 53% for the middle size classes and to only
42% for the smallest size classes. The smallest innova-
tors then tend to make less use of the R&D process. The
use of statutory intellectual property also falls off for the
smaller size classes.

In conclusion, the tendency of smaller firms to make less
use of intellectual property does not stem entirely from
differences in tendencies to innovate. Within the group
that innovate, a smaller percentage perform R&D and
also a smaller percentage use intellectual property.

d) Intellectual Property Protection and the
Characteristics of Innovations

A firm’s attitude toward intellectual property will depend
upon how innovative it is. Innovative firms make greater
use of different forms of intellectual property protection
and value them more.

Innovation has many dimensions. Firms can choose to
be at the technical frontier and break new ground in
products and processes, to be first or a close second, to
initiate or to imitate, to licence technologies or to develop
them from scratch. Since firms choose quite different
innovation strategies, their responses to the importance
of intellectual property protection will vary. More impor-
tantly, a firm may produce different types of innovations
and adopt different intellectual property strategies for
different types of innovations. If this is so, a firm-based
response to the importance to intellectual property

protection may hide significant differences in the use of
intellectual property for different types of innovations.

In order to investigate how intellectual property protection
varies for different types of innovations, large'® firms were
asked whether they had an important innovation during
the period 1989-91, its type (product or process), and
whether the innovation was a world-first or otherwise. In
addition, they were asked to describe how this innova-
tion was protected—by copyrights, patents, industrial
designs, trade-marks, by secrecy agreements, by inte-
grated circuit designs, plant breeders’ rights, or through
other means. In what follows, methods of protection used
by large firms are tabulated by innovation characteristics.

i) Intellectual Property Protection for Major
Innovations

Some 47% of large firms with a major product or proc-
ess innovation use at least one of the listed forms of in-
tellectual property protection in Canada (Table 16). Over
30% do so in the United States, 12% in Europe, and 10%
in the Pacific Rim. The statutory system of intellectual
property protection is used by about one out of every two
innovative firms for their major innovation.

The percentage of large firms reporting an important in-
novation that uses patents to protect that innovation is
about the same as those who answered that they used
patents as part of their general business. Some 20% of
large firms introducing a major innovation make use of
patent protection in Canada or elsewhere (Table 16), a
little higher than the 17% of large firms indicating that they
possessed patents.’” This means that about 1 in 5 in-
novations that are classified by the respondents as major
innovations makes use of the patent process.

Table 16
Usage of Intellectual Property Protection by Type and by Region
for Major Innovations of Large Firms

(% of large firms reporting a major innovation)
Canada USA. Europe Pacific Other At Least
Rim One
Region
Copyrights 41 2.1 0.1 0.1 0.3 4.4
Patents 19.0 17.0 7.4 5.6 2.1 19.9
Industrial Designs 8.6 4.0 1.1 0.7 0.9 9.0
Trade-marks 14.1 6.7 2.1 1.7 -1.2 14.4
Secrecy Agreements 15.4 8.9 3.2 3.0 1.6 16.3
Integrated Circuit Designs 1.3 0.8 0.4 0.3 0.6 1.6
Plant Breeders’ Rights 0.4 0.3 0.0 0.0 0.3 0.6
Other 3.6 2.2 0.8 0.8 1.6 47
At Least One 46.6 311 12.1 9.6 5.5 48.9

¢ These are large firms as defined in footnote 9.

'7 These are the figures for large firms that are comparable to those reported in Table 3 for all firms.
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While the use of most forms of intellectual property pro-
tection abroad is less important than in Canada, this is
not the case for patents. Alimost as many of the firms
indicate that they protect their innovations by taking out
patents for their innovations in the United States (17%)
as do so in Canada (19%). Patents are taken out in
Europe at less than one-half the rate they are used in
the United States. The Pacific Rim follows at about one-
third the U.S. rate. Cross-border protection is important
for innovations of considerable magnitude such as those
being investigated here.

The second most important manner of protection used
for major innovations are secrecy agreements.’® Some
15% of large firms with a major innovation indicate that
secrecy agreements in Canada made up part of their
strategy that was used to protect their innovation. This
is slightly higher than the 12% of large firms that indicate
they use trade secrets to protect their intellectual prop-
erty.'® Secrecy agreements are relatively less important
in other countries than are patents. Some 17% of inno-
vations are protected by patents in the U.S.A., but only
9% via secrecy agreements.

The third most important method of protection for a major
innovation in Canada (14%) involves the use of trade-
marks. This is below the 23% of large firms that indicate
they use trade-marks in general to protect intellectual
property.?® Trade-marks are more important than indus-
trial designs (9%) and copyrights (4%).

In summary, information on the use of intellectual prop-
erty protection for major innovations confirms the gen-
eral importance that is attached to protection at the firm
level. It also shows some differences. When the protec-
tion afforded to the major innovation of the company is
examined, the importance of both patents and trade
secrets increases while it falls for trade-marks.

When the use of intellectual property is tabulated by dif-
ferent characteristics of firms' major innovations, even
more marked differences from the earlier profile emerge.
Two characteristics are used here. The first is whether
the innovation was a product or process. The second is
whether the innovation was a world-first or otherwise.

i) Products Versus Processes

Previous work (Firestone, 1971; Levin et al., 1987) sug-
gests that products are better suited to patent protection
than processes. Processes by their very nature can be
better protected by trade secrets because they can be

kept behind closed doors. Dividing major innovations into
those involving only new products as opposed to only
new processes allows us to test this hypothesis in a
Canadian context.

Of the large firms that were asked whether their major
innovation involved the introduction of a product or proc-
ess, 32% indicate that they had introduced or were in the
process of introducing a product or process innovation
between 1989 to 1991. Of the firms introducing innova-
tions, some 35% of firms introduce a product innovation
without a change in technology; 45% introduce a process
innovation that does not involve a product change; 46%
introduce a product innovation that requires a simulta-
neous change in process technology (Baldwin and
Da Pont, 1996). Most firms (73%) located in Canada are
involved in process innovation, either exclusively or in
conjunction with product changes.

Major innovations involving products are more likely to
make use of a statutory form of intellectual property
protection than are major process innovations (Table 17).
Some 60% of firms indicating that they introduced prod-
uct innovations make use of formal statutory protection
either in Canada or abroad. Only 35% of those focusing
just on process innovations do the same.

The relative tendency to make use of the intellectual prop-
erty protection system in Canada as opposed to protec-
tion abroad also varies between products and process
innovations. Some 59% of large firms indicating that their
major innovation involved only a new product used statu-
tory forms of protection in Canada, but only 42% did so
in the United States. On the other hand, about an equal
percentage of large firms noting they only had major
process innovations protected themselves in both
Canada and the United States, 31% and 25% respec-
tively.

The use of the various forms of protection varies consid-
erably between products and process innovations. Of
those large firms introducing just a product innovation,
some 29% make use of patents to protect their major
innovation. Trade-marks are second (21%) and secrecy
agreements come third at 9%. By way of contrast, for
those large firms introducing only process innovations,
secrecy agreements are used most (20%) and patents
are used by only some 10%. Not surprisingly, for cases
where the innovation involved both a product and process
change, patents and secrecy agreements are adopted
by about the same percentage of firms within Canada,
23% and 19%, respectively.

'® The reader should note that secrecy agreements used here are more proactive than trade secrets. A trade secret is simply
a knowledge asset that is protected by non-disclosure; secrecy agreements are pacts that are made with other firms.
' These are the figures for large firms that are comparable to those reported in Table 3 for all firms.

20 Ibid.
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Table 17
Usage of Intellectual Property Protection by Type in Large Firms by Region, for
Product and Process Innovations (% of Large Firms with a Major Innovation)

Panel A Product and/or Process
Canada Europe Pacific Rim At Least
One Region
Copyrights 6.2 34 0.3 0.1 6.2
Patents 222 19.5 9.7 6.9 23.9
Industrial Designs 11.6 5.8 1.3 0.6 11.8
Trade-marks 17.6 7.7 2.9 2.1 17.9
Secrecy Agreements 19.4 . 4.4 4.5 19.7
Integrated Circuit Designs 1.6 0.8 0.1 0.0 1.6
Piant Breeders’ Rights 0.6 0.6 0.0 0.0 0.6
Other 3.9. 1.9 0.8 0.6 5.1
At Least One 54.5 337 14.5 10.8 56.5
Panel B Product Only
Canada Europe Pacific Rim At Least
One Region
Copyrights 4.9 1.5 0.0 0.0 49
Patents 26.5 237 6.7 4.4 28.5
Industrial Designs 6.2 . 2.6 2.6 6.2
Trade-marks 21.0 11.8 0.3 0.8 21.0
Secrecy Agreements 8.7 3.3 2.6 2.6 9.3
Integrated Circuit Designs 2.4 3.3 2.4 2.4 2.4
Plant Breeders’ Rights 0.3 0.0 0.0 0.0 0.3
Other 53 35 29 32 5.7
At Least One 59.0 42.2 14.6 13.1 60.4
Panel C Process Only
Canada Europe Pacific Rim At Least
One Region
Copyrights 0.0 0.0 0.0 0.0 1.4
Patents 8.8 . 2.8 2.8 10.3
Industrial Designs 5.4 0.0 0.0 0.0 6.8
Trade-marks 5.2 2.4 24 2.4 6.6
Secrecy Agreements 16.7 12.6 2.1 0.9 20.4
Integrated Circuit Design 0.2 0.0 0.0 0.0 1.6
Plant Breeders’ Rights 0.0 0.0 0.0 0.0 14
Other 1.8 1.8 0.0 0.0 1.8
At Least One 31.0 253 7.3 6.1 34.7

In all three cases, patent protection is taken out in U.S.
markets almost as frequently as in Canadian markets.
On the other hand, other instruments such as secrecy
agreements tend to be used less frequently in the U.S.
than in Canadian markets.

iif) World-first Versus Other Types of Innovations

Not all innovations are equally significant. In order to rank
the type of innovation by its importance, large firms were
asked to indicate whether their most important innovation
was a world-first, a Canadian-first or “other”. Only 15%
of innovations are classified as being world-firsts, some
30% are firsts for Canada, and the remaining 56% are
essentially improvements of existing products or proc-
esses.?

Innovations that are world-firsts are most likely to involve
the need for intellectual property protection. Firms that
are imitators either purchase patents or invent around
existing patents. In the latter case, they have less of an
incentive to register their new designs or processes for
two reasons. Registration will not be successful unless
they have created a new product or new process with
sufficient originality to pass the patent examiners. Or the
very act of registration may provide information to the
original innovator that would allow it to challenge the
validity of the innovation in court. Innovations that are
world-firsts are hypothesized to make greater use of in-
tellectual property laws.

In order to test this hypothesis, innovations are divided

into two groups—those which are a world-first and all

2! Only some 9% of firms indicating they had a major innovation did not answer this question.
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Table 18
Worlia-first/Not World-first Usages of Intellectual Property Protection by Type for
Large Firms by Region (% of Large Firms with a Major Innovation)

Panel A World-first
Canada U.S.A. Europe Pacific Rim At Least
One Region
Copyrights 10.5 74 0.3 0.3 12.2
Patents 39.6 36.4 21.6 17.3 426
Industrial Designs 11.7 8.1 6.7 4.2 14.3
Trade-marks 28.8 18.1 8.8 6.5 31.0
Secrecy Agreements 29.8 23.2 9.5 9.7 32.3
Integrated Circuit Design 1.0 1.0 0.0 0.0 2.8
Plant Breeders’ Rights 0.0 0.0 0.0 0.0 1.8
Other 4.9 27 0.0 0.4 55
At Least One 74.8 59.8 28.8 23.3 78.4
Panel B Not a World-first
Canada US.A Europe Pacific Rim At Least
One Region
Copyrights 3.0 1.2 0.1 0.0 3.0
Patents 15.5 13.7 5.0 3.6 16.0
Industrial Designs 8.1 3.2 0.1 0.1 8.1
Trade-marks 11.5 47 1.0 0.9 11.6
Secrecy Agreements 12.9 6.5 2.1 1.8 13.6
Integrated Circuit Design 1.4 0.8 0.5 0.4 14
Plant Breeders’ Rights 0.4 0.4 0.0 0.0 0.4
Other 34 2.1 1.0 0.9 4.5
At Least One 41.8 26.2 9.3 7.3 43.9

others. There are very different tendencies to make use
of intellectual property laws in these two groups (Table
18). Some three-quarters of world-firsts make use of
some form of statutory protection in one or other of the
geographical regions compared to 44% for the other
group. The gap is largest between the two groups for
patent protection. Some 43% of world-firsts make use of
patent protection. Only 16% of the rest make use of
patents. Some 31% of world-firsts make use of trade-
marks; only 12% of the other group do so. Some 32% of
world-firsts used secrecy agreements; only 14% of the
other innovations do so.

The relative importance of each of these forms of intel-
lectual property protection differs between world-first and
other types of innovations. The dominant form of statutory
protection used by world-firsts is patent protection
(43%).% Secrecy agreements are well behind at 32%.
Other innovations are protected about equally by patents
and secrecy agreements, 16% and 14%, respectively.
World-firsts are also more likely to be protected in other
countries. The ratio of patents taken out in Europe and
the Pacific Rim relative to their use in Canada is higher
than for other innovations.

# Mansfield (1986) found that in pharmaceuticals and chemicals over 80% of patentable inventions were patented but that this
dropped to 68% in industries where patents were less important. However, Mansfield’s sample included only very large firms

and was not randomly distributed across industries.
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Industry Differences

The use of statutory forms of intellectual property pro-
tection might be expected to vary across industries for
a number of reasons.

First, the scientific climate that is conducive to the dis-
covery of new product entities is not the same every-
where. The science base for some industries means that
more scientific discoveries are made in these sectors
than elsewhere.

Second, industries differ in the extent to which statutory
forms of protection for intellectual property provide the
most efficacious method of protecting innovations. Pat-
ents and other forms of intellectual property protection
are not equally useful across industries. Patents, it has
been stressed, require clear standards for definition and
for defence against infringements. Research by Taylor
and Silbertson (1973) and Mansfield (1986) suggest that
pharmaceuticals and chemicals, followed by mechani-
cal engineering, benefit most from the patent system.
Chemical entities are relatively easy to define and, there-
fore, to protect; mechanical inventions satisfy the same
preconditions of discreteness and identifiability (Levin et
al., 1987).

In order to allow for inherent differences in the scientific
climate in each industry, industries are grouped here into
three sectors based on the intensity of innovative activity
in each. These are the core, secondary and ‘other—a
taxonomy developed by Robson et al., (1988). The core
sector consists of chemicals, machinery, mechanical
engineering, instruments and electronics. The secondary
sector includes metals, electrical engineering, shipbuild-
ing/offshore engineering, vehicles, building materials,
rubber and plastic goods. The remainder of the indus-
tries—textiles, paper, food, beverages, furniture, wood,

leather, printing, and clothing—fall into the ‘other’ cat-
egory.

This taxonomy is based, in the first instance, on the
“innovativeness” of an industry; but it also closely corre-
sponds to an industry’s tendency to generate spillovers,
that is, innovations that are used in other industries.
Moreover, the taxonomy, though it was developed for the
United Kingdom initially, also appears to be applicable
to the United States. Robson et al., (1988) compare the
sectoral pattern of innovation using this industry tax-
onomy for both the United States and the United King-
dom. American data on innovation are derived from a
study by Scherer (1982) who develops a large matrix of
technology production and use based on the patented
inventions of 443 large U.S. companies in 1974. The data
for the U.K. are derived from 4378 U.K. innovations over
the period 1945-83. The UK/US comparisons are re-
ported in Table 19. An innovation is referred to as a ‘tech-
nology produced’. Innovations produced in one sector
and used in another are called ‘product’ innovations.
innovations that are produced and used in the same
sector are called ‘process’ innovations.

The core sector is highly innovative in that it produces the
majority of technological innovations of both types (Col-
umn 1). Since the ratio of ‘product’ to ‘process’ innovations
is highest in the core sector (Column 2), this group pro-
duces more innovations than it uses. Thus a classification
based on the intensity of innovations also corresponds
closely to one based on the degree of spillovers—since
the core sector produces more innovations than other
sectors and also has the greatest proportion of its inno-
vations used in other sectors. If the distribution of ‘process’
innovations is examined (Column 3), the sectors are
more equal in importance than if ‘product’ innovations are
compared (Column 4).

Table 19
Comparison of Innovation Patterns in the United Kingdom and the United States
Percentage of Ratio of Percentage Percentage
‘technology’ ‘product’ of all of all
produced to ‘process’ ‘technology’ ‘product’
technology used technology
produced used
1 2 3 4
UK us UK us UK us UK us
Core 68.3 62.8 3.26 2.64 18.3 18.8 3.3 23
Secondary 20.6 23.9 1.30 2.10 16.4 12.7 1.1 7.3
Other Manufacturing 8.3 12.0 0.45 1.04 26.0 11.4 30.4 8.0
Non-manufacturing 29 1.3 0.16 0.29 394 571 55.1 824
All groups 100 100 100 100 100 100
Source: Robson et al., 1988
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Both the United States and the United Kingdom show a
similar pattern. The core sector is highly innovative, pro-
ducing mainly ‘products’ used elsewhere. The secondary
sector is somewhat less innovative and is more equally
balanced between ‘products’ used in other sectors and
‘processes’ that are used in the same sector. The sec-
ondary sector uses ‘technology’ from the core sector but
also diffuses technology via new ‘products’ to the other
sector—though with less intensity than the core sector.
The remaining industries are the least innovative. In
contrast to the first two sectors, the other group focuses
more on ‘process’ innovations that are germane only
to themselves and less on ‘product’ innovations used
in other industries. Technical progress in the other
sector is due in large part to the adoption of innovative
‘products’ that are produced by the core and secondary
sectors—whether these products are materials inputs
such as chemicals or capital inputs such as machinery
and equipment.

Since the patterns of production and use of technology
are much the same in both the U.S. and the U.K., this
industry taxonomy captures basic differences in the
technical characteristics that should be expected to exist

in most industrial countries. Therefore, it will be used to
analyze cross-industry technological patterns in Canada.

This taxonomy also corresponds to differences that pre-
viously have been found in the efficacy of the use of pat-
ents. Mansfield (1986) notes that patents are more
important to the innovation process in chemical and phar-
maceutical industries and machinery—all industries in
the first tier of core innovative industries. Levin et al.,
(1987) report that chemicals, pharmaceuticals, and
petroleum—all in the core sector—rank patents very high
relative to alternatives, such as being first in the market,
in protecting process innovations. Plastics and steel, two
industries in the secondary grouping, rated patents about
as important as most of the alternatives.

Canadian patent statistics reflect these differences be-
tween the three sectors. These statistics are kept both
on an industry-of-manufacture basis (the industry where
the patent is taken out) and on an industry-of-use basis
(the industry that will use the product or process that is
covered by the patent). The cumulative totals of all pat-
ents granted between 1972 and 1987 are presented in
Table 20, for both industry of manufacture and for industry
of use.

Table 20
Industry Patterns of Patent Use and Manufacture
Cumulative Patents Granted 1972-87

Industry Sector Industry of Use Industry of Industry of Use/

Manufacture Industry of

Manufacture

Core Sector 104,628 173,349 0.6
Refined Petroleum 2,000 626
Electrical 45,651 58,320
Chemicals 29,010 44,694
Machinery 21,244 52,344
Scientific Instruments 6,723 17,365

Secondary Sector 40,483 37,429 1.1
Transportation 16,602 12,021
Non-metallic 2,861 2,454
Primary Metals 4,676 2,322
Fabricated Metals 8,347 14,751
Plastics 6,472 4,657
Rubber 1,525 1,224

Other Manufacturing 16,985 6,349 2.7
Beverages 545 15
Wood 1,177 459
Printing 2,630 332
Clothing 725 129
Food 3,367 964
Primary Textiles 1,740 803
Furniture 659 901
Textiles 2,171 957
Paper 2,874 1,347
Leather 464 159
Tobacco 629 283

Source: Table E.4: Research Markets for Intellectual Property: Economic and Statistical Analysis.

Consumer and Corporate Affairs
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The core group of industries is responsible for the highest
intensity of patent creation (industry of manufacture), with
electrical and electronic products leading the way, but with
machinery a close second and chemical products follow-
ing third. The secondary group produces goods covered
by fewer patents than the core group. In the secondary
group, transportation and metal fabrication industries take
out the most patents for their innovations. Industries in
the “other” group of industries generally produce fewer
patents. The most active industry here is paper products.
It uses as many patents as non-metallic minerals, primary
metals, and rubber products, all of which are in the sec-
ondary group.

The core group tends to produce more patentable inno-
vations than it uses. The ratio of patents used to those
manufactured is 0.6 for this group. The secondary group
makes use of about the same number of patents as it
creates—with a ratio of use to manufacture of 1.1.The
“other” sector uses 2.7 times what it makes. Canada’s
experience in these three sectors—core, secondary, and
“other’—conforms to the same pattern that has been
observed in the UK. and the U.S.

a) Use of Intellectual Property Protection
Data on the actual usage of intellectual property protec-

tion taken from the survey also show that there is a con-
siderable variation across the industry groups in the

intensity of use of patents, trade-marks, trade secrets,
and industrial designs (Table 21). The most frequent
users of patent protection are machinery, rubber, plastics,
and chemicals. Industries in the core group have the
greatest intensity (17%), those in the secondary group
are next (11%), and other industries come last (3%).
These differences have the same sign as the number of
patents registered (applications), but not the same
magnitude. Patent registrations in the core sectors are
about five times those in the secondary sector (Table 20).

There are a number of reasons for these differences.
First, patent registrations do not have to be made by firms
operating in Canada. Second, patent registrations meas-
ure total output and not output per firm. Third, the intensity
of use presented in Table 21 does not differentiate be-
tween multiple use and single use per firm.

The use of industrial designs exhibits an intersectoral pat-
tern similar to that of patents. Industries in the core and
secondary industries have the highest intensity of use—
8% and 9%, respectively. Only 4% of firms in ‘other’ in-
dustries make use of industrial designs. The industries
that most frequently use industrial designs are rubber,
plastics, textiles, transportation equipment, fabricated
metal and electrical. The industries that least frequently
use industrial designs are beverages, printing, primary
textiles, and clothing.

Table 21
Usage of Intellectual Property Protection by Type and by Industry

Industry Sector Percent of Firms Using
Patents Industrial ~ Trade-marks Trade At Least
Designs Secrets One
Core Sector 16.9 8.2 17.7 10.2 31.6
Refined Petroleum 10.2 6.8 19.4 19.1 26.0
Electrical 13.0 9.0 16.8 10.6 275
Chemicals 19.6 . 30.2 13.9 38.1
Machinery 18.8 8.5 12.5 7.8 319
Secondary Sector 114 8.9 8.4 10.5 239
Transportation Equipment 11.9 10.7 10.9 13.1 30.3
Non-metallic 6.5 2.9 7.9 13.2 20.6
Primary Metals 9.6 7.3 9.8 9.4 215
Fabricated Metals 11.6 9.6 5.5 8.1 21.3
Plastics 16.0 10.3 15.1 121 27.5
Rubber 18.3 18.7 19.7 18.7 44.4
Other Manufacturing 29 3.6 10.6 6.9 17.8
Beverages 0.7 0.5 341 1.4 34.8
Wood 0.7 35 4.4 25 9.0
Printing 1.2 0.7 7.6 3.4 11.2
Clothing 1.6 0.9 8.2 4.7 12.3
Food 2.6 3.0 22.9 13.2 28.3
Primary Textiles 3.6 12.0 10.2 1.6 22.2
Other Manufacturing 6.5 5.9 121 11.0 27.9
Furniture 2.2 8.2 5.5 5.0 15.3
Textiles 8.1 54 11.3 11.6 18.9
Paper 5.0 7.8 17.7 12.9 26.6
Leather 5.6 3.6 10.1 8.5 16.8
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The pattern evident with patents and industrial designs
disappears for trade-marks. Industries in the core group
are most likely to use trade-marks (18%), but it is the
‘other’ set of industries that comes second (11%). The
highest using industries—beverages, chemicals, refined
petroleum, food, and rubber—are scattered across all
three groups.

The pattern for trade secrets falls somewhat between the
two other models. The core group and the secondary
groups are the heaviest users of trade secrets—10% and
11%, respectively—while the third group follows more
closely behind (7%) than in the case of patents or indus-
trial designs. The most frequent industry users come from
all three groups—refined petroleum, rubber, paper, food
and non-metallic. The least frequent users are found in
the “other” industry group.

Thus, electrical, chemicals, petroleum, plastics and rub-
ber are particularly intensive users of several different
forms of intellectual property--patents, trade-marks, in-
dustrial designs and trade secrets. Food and paper are
particularly strong users of trade secrets. Beverages, food
and paper use trade-marks intensely. Textiles are among
the more intensive users of industrial designs. Wood,
clothing, and primary textiles are infrequent users of
almost all forms of intellectual property protection.

The various forms of intellectual property protection are
related in use—partly because their use corresponds to
the innovativeness of an industry. Industrial designs,
patents, and trade secrets are the most closely related.
Cross-industry correlations are high between design and
patent use (0.7) and design and trade secrets use (0.6),
and patents and trade secrets (0.6).

Trade-marks has a somewhat different industry pattern
of use, though it is still positively related to the others. The
use of trade-marks is not closely correlated with either
industrial designs (0.1) or with patents (0.3). It has a
slightly stronger correlation with trade secrets (0.4).

b) Effectiveness of Intellectual Property
Protection

Industries differ with regards to their evaluation of the ef-
ficacy of intellectual property protection for two reasons.
First, firms may have views regarding the efficacy of the
various forms of protection that do not depend upon
whether they use the protection but which differ by indus-
try because conditions in some industries make it easier
to protect appropriability using patents. In this case,
average scores per sector would be similar for most firms
in an industry but would differ across industries. Second,
firms may not differ in the extent to which they value
intellectual property protection if they use it but they may
differ in the extent to which they use protection. The latter
would occur if different scientific environments lead some
industries to offer more scope for innovative activities than
others. In this case, the evaluation of the form of intellec-
tual property protection will differ across users and non-
users in an industry but would be relatively similar across
industries for users. Industries would differ with regards
to average scores of users and non-users taken together,
primarily because the proportion of users and non-us-
ers varies across industries.

To examine whether one or both of these explanations
is at work, the average scores given to different forms of
intellectual property protection are tabulated in Table 22
by industry sector. Three different methods are used. The

Table 22
Evaluation of Individual Forms of Intellectual Property Protection by Sector
(Company-weighted)

Sector Copyrights Patents Industrial Trade Complexity Lead Other
Designs Secrets Time
A) All Firms
Core 1.6 2.0 1.6 1.9 2.7 3.0 21
Secondary 1.4 1.7 1.5 1.8 2.6 341 2.2
Other 1.3 1.5 1.4 1.7 2.2 3.0 24
B) Firms With Any Intellectual Property
Core 1.8 25 1.9 2.1 2.8 3.0 23
Secondary 1.5 2.1 1.8 23 29 3.3 2.6
Other 1.6 1.7 1.5 241 2.6 3.4 23
C) Firms With Specific Forms of Intellectual Property
Core 2.8 3.0 3.0 33
Secondary 2.5 3.0 2.4 3.4
Other 29 31 1.9 29
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average score for all firms is given in Panel A. It will differ
across industries either because the percentage of firms
using intellectual property protection varies across indus-
tries or because the valuation of those who use it differs.
The average score of all firms that actually use any form
of intellectual property protection is given in Panel B.The
average score of all firms that use the particular property
right being evaluated is given in Panel C. If the scores
differ by sector in Panel A but not in Panel B or C, firms
differ not so much in terms of their evaluation of the
efficacy of protection as in their tendency to be innovative
and to make use of the protection.

The score given to the various forms of protection by all
firms in Panel A tends to be highest in the core sector and
declines in the secondary and “other” sectors. Innate
forms of protection—such as complexity, lead time, and
other means—receive higher scores in all sectors com-
pared to the statutory means of protection.

When only firms that possess an intellectual property
right are used for tabulations (Panel B), the gradation

between the core, secondary and ‘other’ sectors remains,
with the exception of trade secrets where the difference
disappears. It is still the case that complexity, lead time
and other natural strategies are given higher scores than
copyrights, patents, industrial designs, and trade secrets.

By contrast, the average score given to the efficacy of
patents by just the users of the patents (Panel C) tends
to vary much less than in Panel A or Panel B. This sug-
gests that the average differences across industries for
patents for all firms do not reflect inherent differences in
the efficacy of patents; rather they reflect differences in
inherent opportunities for innovation. This confirms find-
ings in the United States. Cockburn and Griliches (1988)
attempt to explain cross-industry differences in patent/
R&D ratios using the U.S. data on the effectiveness of
patents, but found the latter had little effect on the number
of patents taken out per dollar expenditure on R&D—pri-
marily because the measures of effectiveness have very
little cross-industry variation (Griliches, 1990). The gra-
dation does, however, remain for industrial designs and
trade secrets.

Innovation and Inteltectual Property

41

Statistics Canada - Catalogue no. 88-515-XPE






Multivariate Analysis

Previous sections have examined how two different as-
pects that measure the importance of intellectual property
protection vary by the characteristic of reporting firms.
The first aspect involves use, the second consists of
evaluations of the usefulness of different instruments in
protecting innovative ideas. Both use and self-evaluations
were generally found to be higher for larger firms, for
foreign-owned firms, for more innovative firms, and for
firms in certain core industries that are responsible for
the largest proportion of innovations.

These findings are all based on simple two-way compari-
sons of use of different forms of intellectual property or
on evaluations of these forms of protection—tabulations
by size or by ownership or by innovativeness. This section
asks whether each of these characteristics still matters
once the others have been taken into account. It may be,
for instance, that foreign-owned firms make greater use
of different forms of intellectual property protection simply
because they are larger. Being able to correct for the
effect that size has on use, permits conclusions to be
drawn about whether foreign ownership matters once the
effect of size has been taken into account.

In order to disentangle the various effects, a multivariate
analysis is used to examine the connection between use
or the scores attached to intellectual property protection
and various firm characteristics. Two regressors are
employed for each of the five major statutory forms of
intellectual property protection—copyrights, patents,
industrial designs, trade secrets, and trade-marks. The
first is a binary variable that measures use—zero if the
form of intellectual property protection in question is not
used, 1 if there is at least one use made of it. For this

variable, a probit regression is employed. The second
variable used is the score attached to the form of intel-
lectual property protection. For this ordinary least squares
is used. In both cases, weighted regressions (using com-
pany weights) are employed.

The regressors are size of firm (Size), nationality (For-
eign), innovativeness (Innovate), and three industry clas-
sifications—core (Core); secondary (Secondary); other
manufacturing industries (Other mfg) and all other indus-
tries.2 They follow the definitions in the previous section.
Size is a binary variable that is zero for the smallest class
and 1 for the larger class. Nationality is a binary variable
that is zero for domestically owned firms and 1 for foreign-
owned firms. Innovativeness is a binary variable that is
zero for non-innovative firms and 1 for innovative firms.
The definition of innovativeness is the comprehensive
definition that was used previously. Each of the indus-
try sectors is also represented with an industry variable.

The results presented in Table 23 are for usage. The omit-
ted category here is a small domestically owned non-in-
novative firm located outside the core and secondary
sectors. Table 24 includes results for the score attached
to the form of intellectual property protection. The omitted
category is a small domestically owned non-innovative
firm located outside the manufacturing sector.

Looking first at use, it is evident that the innovativeness
of a firm has a significant (at the 1% level) impact eve-
rywhere. With the exception of copyrights, size is also
significant across all the categories. Nationality of own-
ership is not significant everywhere. It is insignificant in
three areas—in the case of patents, trade secrets and

Table 23

Regression Coefficients for Utilization of Intellectual Property Protection
Variable Patents Copyrights Design Trade Trade- At Least
Secrets marks One
Size 0.66 0.14 0.25 0.20 0.60 0.60
(0.0001) (0.24) (0.018) (0.03) (0.0001) (0.0001)
Innovate 0.90 0.43 0.61 0.51 0.69 0.31
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Foreign 0.11 0.38 0.09 -0.008 - 0.38 C0.77
(0.48) (0.03) (0.61) (0.96) {0.006) {0.0001)
Core/Sec 0.87 -0.14 0.41 0.08 -0.14 0.13
(0.0001) (0.15) (0.0001) (0.30) (0.07) (0.03)
Log Likelihood -466.3 -415.9 -470.8 -647.2 -730.2 -1312.5
N 2350 2350 2350 2350 2350 2350

Note: Number in brackets is the probability of the null hypothesis that the coefficient is zero being true.

# Although only manufacturing establishments were sampled, some of the owning enterprises fell outside the manufacturing sector.
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Table 24
Regression Coefficients for Score Attached to Intellectual Property Protection

Variable Patents Copyrights Design Trade Trade- Complex Being First
Secrets marks in the
market
Size 0.49 0.14 0.32 0.13 0.43 -0.09 -0.14
(0.0001) (0.19) (0.001) (0.29) (0.001) (0.48) (0.23)
Innovative 0.22 0.02 0.01 0.15 0.2t 0.90 0.78
(0.016) (0.78) (0.88) (0.14) (0.03) (0.0001) (0.0001)
Foreign 0.53 0.33 0.36 0.49 0.39 0.47 -0.007
(0.003) (0.07) (0.04) (0.02) (0.03) (0.02) (0.97)
Core 0.48 0.31 0.43 0.18 0.22 0.69 0.61
(0.007) (0.08) (0.014) (0.38) (0.30) (0.002) (0.003)
Secondary 0.55 0.27 0.44 0.28 0.17 0.48 0.53
(0.003) (0.13) (0.01) (0.17) (0.41) (0.035) (0.01)

Other
Manufacturing -0.06 0.31 0.18 -0.02 0.43 0.25 0.52
(0.73) (0.07) (0.29) (0.91) (0.02) (0.24) (0.007)
R? 0.11 0.007 0.04 0.03 0.05 0.13 0.07
F 18.18 1.81 6.31 3.20 6.51 19.48 12.53
Prob>F 0.001 0.095 0.001 0.004 0.0001 0.0001 0.001
N 804 673 645 704 825 694 806

Note: The figure in brackets is the probability of the null hypothesis that the estimate is zero being true.

industrial designs. Foreign-owned firms are therefore not
more likely to make use of patents, trade secrets or in-
dustrial designs once other characteristics of these firms
are taken into account. Firms in the core and secondary
sectors are also more likely to have higher use rates for
patents and industrial designs.

Several variants of the regressions reported in Table 23
were also estimated. The first utilized a continuous size
variable, employment in the firm, as opposed to the bi-
nary variable reported here. It was included to see
whether nationality might partially be capturing size. The
inclusion of the continuous variable has no effect on the
significance of the nationality of ownership variable,
except in the case of patents, where its inclusion makes
the nationality variable positive and significant. The con-
tinuous size variable is significant (at the 5% level) for
patents and trade secrets, but not for industrial designs.

The second variant includes the score given to each in-
tellectual property right on the grounds that firms may
only acquire intellectual property where they feel it is
useful. In each case, the score was associated with a
highly significant coefficient. But its inclusion does not
remove the other regressors as significant explanatory
variables, with a few minor exceptions.

In the case of the score given to the different categories
(Table 24), the same general patterns are not evident
across all categories.® For patents, all categories are

significant. Firms give a higher rating to patents if they
are larger, more innovative, foreign-owned and in the core
or secondary sector. Both trade-marks and industrial
design scores are generally related to all the explanatory
categories. By way of contrast, the scores given to copy-
rights and trade secrets are not as significantly related
to size, innovativeness, ownership and sector. Trade
secrets are, however, given a higher evaluation by firms
that are foreign-controlled.

The same regression that was performed for the various
forms of statutory intellectual property protection was per-
formed for the two innate or natural forms of protection—
being first in the market and having a complex product
design. In both cases, almost all the coefficients, with the
exception of size, are significant and positive.

Variants of the multivariate analysis for the scores were
also estimated with a continuous employment-size vari-
able and with the usage included as separate regressors.
As was the case for the use equations, neither of these
variants changed the reported results substantially.

In conclusion, the multivariate results show that each of
the characteristics that was previously examined—size,
nationality, innovativeness, industry location—is signifi-
cant in its own right. This is particularly the case for the
scores attached to the two innate forms of protection—
being first and complexity of product design—but it also
applies to the scores given to patents, trade-marks, and
industrial designs.

2¢ There are fewer observations available for estimation of Table 24. Therefore the results in Table 23 were rerun to test to see
whether there was anything unusual about the sample that responded to the efficacy question. Results similar to those reported

in Table 23 were generated.
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The multivariate results are not quite so clear-cut when
it comes to the use of intellectual property protection.
Here too, size and innovativeness generally are signifi-
cant; however, nationality is not as frequently significant
as it is in the case of the score attached to the efficacy
of the intellectual property right in question. In particu-
lar, foreign-owned firms are not more likely to possess
a patent than domestically owned firms. On the other
hand, they are more likely to attach a higher value to
patents as a method of protection. This may occur be-
cause foreign-owned firms hold a patent elsewhere than
in Canada or because the size variable is capturing most
of the foreign-ownership effect. The latter is likely the
case, since the inclusion of the continuous-size variable
results in the nationality variable gaining significance in
the equation that estimates use.

Both the innate or natural forms of protection are per-
ceived to be more effective in firms that are innovative,
and in the core or secondary sectors. However, size is
not significantly related to the scores given to these forms

of protection. Large firms may be more inclined to value
statutory forms of protection like patents, industrial de-
signs, and trade secrets; but they are not different from
small firms in their evaluation of strategies like complexity
of design and leadership. Both groups find them equally
important.

In conclusion, innovative firms are more likely to make
use of each of the statutory forms of intellectual prop-
erty—patents, copyrights, industrial designs, trade se-
crets, and trade-marks. They also assign a higher score
to patents, trade-marks, and to being first in the market
and to having a more complex form of product. Both size
and nationality are also frequently related to either use
or the scoring given to the effectiveness of intellectual
property. Both size and nationality are probably capturing
other aspects of innovativeness that the innovative vari-
able used here does not reflect—either the importance
of the innovation, its originality, or its use of proprietary
knowledge.
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Conclusion

This study sets the use of intellectual property protec-
tion in the context of innovation activity. As such, it reveals
much about both the intensity of innovation and the use
of intellectual property protection. Innovation is defined
herein as the recent introduction of major new products
and processes. These innovations range from world-firsts
to Canadian firsts to major imitations. At any one point
in time, a relatively small percentage of firms are actively
innovating. Only about half of the largest firms (>500
employees) report sales from a major product innovation
over the last three years. Only about a third of those with
less than 100 employees do the same.

Several broad forms of protection for intellectual prop-
erty are supported by the state—patents, copyrights,
trade-marks, industrial designs, and trade secrets. These
range from patents which are registered by an adminis-
trative system and enforced by the courts to trade secrets
which are supported through the legal system. Less than
one-quarter of the population of manufacturing enter-
prises, both large and small, make use of at least one of
these forms of protection. Only about 7% specifically use
patents. The importance of these forms of protection for
intellectual property increases when the size of the using
entities is considered. While only about one-quarter of
manufacturing firms use one of these forms of protec-
tion, these firms account for 50% of employment.

The difference in these two measures of use—company-
weighted versus employment coverage—results from
very large differences in the extent to which small and
large firms avail themselves of the statutory forms of
protection. Over 62% of large firms protect themselves
with any one of the statutory rights, less than 30% of
those with 20 to 100 employees do so. Part, but not all
of this difference, is accounted for by different tendencies
to innovate. But even when these differences are taken
into account, small innovative firms are seen to make use
of the formal forms of protection less frequently than large
firms. Of those large firms reporting sales from a product
innovation, almost 85% possess one of the statutory
rights; less than 50% of those with less than 100 employ-
ees who have recently introduced a major product inno-
vation do so.

Being innovative is a primary determinant of the use of
intellectual property protection. There are substantial dif-
ferences in the use of trade-marks, patents, trade secrets,
industrial designs and copyrights between those who had
just innovated in the three preceding years and those who
had not. It is, of course, possible that a significant por-
tion of the group of non-innovators had innovated in the

not too distant past. If they were significant innovators,
they would have still had a significant amount of intellec-
tual property at the time of the survey. However, while
some of this group possessed some forms of intellectual
property protection, the percentage was small. For ex-
ample, the proportion of firms that were innovative over
the three-year period preceding the survey and that pos-
sessed a patent was about 14%, but only 2% of firms that
had not innovated over these three years did so. The size
of this difference suggests that the non-innovating popu-
lation possesses relatively little of the knowledge-based
capital that would be based on past activities. This in turn
suggests that the innovative group have not supplanted
a previous set of innovators; rather the innovative group
have been the leaders in the development of intellectual
property for some time.

White being innovative is a prerequisite for the need for
protection, not all forms of statutory protection are sought
equally by innovative firms. When the effect of being
innovative is separated from the effect of size, nationality,
and industry, innovativeness has its largest effect on the
use of patents and trade-marks. However, large and
significant effects are also found on the use of industrial
designs, trade secrets and copyrights. Innovative firms
then concentrate on patents but also use a wide range
of other statutory forms of protection.

Although many innovators make some use of statutory
intellectual property protection, there are a substantial
group who do not. There are a number of reasons why
firms do not seek to protect their intellectual property from
being copied by using such statutory forms of protection
as patents. First, while each of the innovating firms has
developed new products or processes, not all of the ideas
imbedded in these innovations are unique enough to be
patentable. Some 15% of innovations in large firms are
world-firsts, only 30% are firsts for Canada. This study
finds almost 80% of world-first innovators protect them-
selves with a form of statutory protection either in Canada
or abroad. It is, however, the case that less than half use
patents. Processes lend themselves better to protection
through secrecy than do products. Some 45% of all major
innovations in large firms involve just process innovations.
Process innovation is only about half as likely to make
use of any one of the statutory forms of protection as are
product innovations.

In addition to providing a broad overview of the extent to
which the statutory system is used, the study also exam-
ines the extent to which participants value the system.
Previous work has asked whether forms of protection
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such as patents are essential to the innovation process.
Mansfield (1986), using a sample of 100 firms, asked
whether patent protection was essential to innovation and
found that most firms felt it was not—with the exception
of those in chemicals and pharmaceuticals. Levin et al.
(1987) had R&D managers score the effectiveness of
patents as a means of protecting an innovation and found
that the average score received was “less than effective”.
Firms gave a higher ranking to alternative protection strat-
egies like being first in the market or having a complex
product design.

This study confirms the findings of Levin et al. (1987).The
population tends to value alternate strategies more highly

-than the statutory forms of protection. Moreover, the

population as a whole ranks strategies like patent pro-
tection as being less than “effective”. However, these
rankings depend very much on the characteristics of a
firm. If a firm is innovative, large, foreign-owned, and is
in one of those industries that tend to produce more
innovations, the score given to the statutory forms of
protection like patents increases greatly. On average,
users of patents find them effective; so too do large for-
eign firms.

Mansfield (1986) observed that although firms may not
have thought the patent system was essential to inno-
vation, they nevertheless took out patents on most pat-
entable products. Thus measures of use tend to give a
different picture of the importance of the patent system
than firms' own evaluations. This is not the case here. The
firms that tend to give statutory forms of protection like
patents a lower score are those that do not make use of
patents. Those who have undertaken the effort to acquire
patents tend to give them a passing grade.

The findings do, however, confirm that statutory protec-
tion is only one of the methods used by firms to defend
their intellectual property. Innate forms of protection are
seen by almost every subgroup—large, foreign, innova-
tive—as being equally if not more effective.

Interestingly, there is much less variance across size
classes in the perception of the effectiveness of these
alternative strategies than there is for the statutory forms
of protection. Small firms do not feel that protection for
intellectual assets that they might develop during inno-
vation is lacking. They feel that innate strategies such as
being first are effective while patents are not. In the
multivariate analysis that holds other characteristics like
innovativeness and industry of location constant, the size
of firms has a strong positive effect on the evaluation
given to patents and trade-marks, but it is negative for
the strategies of being first or of having a more complex
product.

Differential usage patterns between small and large firms
also reflect these differential opinions on effectiveness.
Small firms use trade secrets more frequently relative
to patents than large firms. When other differences be-
tween small and large firms, such as differences in
innovativeness, nationality, and industry of location are
considered, size has the greatest impact on patent and
trade-mark use.

There is also a large difference in both the usage and the
evaluation given to statutory forms of protection between
foreign and domestic firms. Foreign-owned firms are
more likely to make use of statutory forms of intellectual
property rights and to value them more highly. Some but
not all of these differences disappear when allowance is
made for differences in industry of location, degree of
innovativeness, and size. Interestingly, when these other
characteristics are considered, the effect of nationality
on use is more likely to disappear than is the effect of
nationality on the evaluation of the effectiveness of the
statutory property right. After correcting for these other
characteristics, this study finds that foreign-owned firms
are not as likely to use the statutory rights more fre-
quently (with the exception of patents), but they perceive
that almost all are more effective than domestic firms.
Nationality has the greatest impact on the evaluation of
patents and trade secrets.

Finally the study confirms the findings of others (Taylor
and Silbertson, 1973; Levin et al., 1987) that the industry
environment affects the use that is made of intellectual
property. Cross-industry differences in intellectual prop-
erty usage in Canada are closely related to differences
in innovativeness that have been described by Robson
et al., (1988). There are a core set of industries—chemi-
cals, pharmaceuticals, refined petroleum, electrical prod-
ucts, and machinery—that tend to produce a large
number of inventions which are used downstream in
other industries as inputs or as capital equipment. These
industries make greater use of almost all forms of statu-
tory protection than do other industries. This is particularly
true of patents and of trade-marks. This relationship is
also found in the multivariate analysis after other char-
acteristics of the firm are considered. Thus the industrial
structure of a country very much determines the use that
will be made of its intellectual property system.

The study also indicated that certain industries outside
the core group were almost as heavy users of intellec-
tual property protection as the core group. For example,
the intensity of patent use in rubber and plastics was
greater than the mean usage rate for firms in the core
group. Food, beverages, and paper products may not use
patents very frequently but they have one of the highest
usage rates of trade-marks and trade secrets. Innovation
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in these industries is not absent—it just takes a form that
would be greatly underestimated if patent statistics alone
were used to judge innovativeness.

Finally, it should be noted that firms in different sectors
take a very different view of the effectiveness of both the
statutory and the innate forms of protection. Even after
allowing for differences in size, nationality and
innovativeness of the firm, being in the core sector sub-
stantially increases the score given to patents, copyrights,
and design—though not to trade-marks and trade se-
crets. The industry environment conditions a firm’s view
of the effectiveness of the intellectual property system.
Some have suggested that differentials in the evaluations
given to patents across industries may simply reflect the
fact that patents are easier to defend in some industries
because of the specificity of the product (Levin et al.,
1987). However, there is something else at work here

since this effect is found across almost all of the statu-
tory forms of protection. If a firm is in an industry that is
generally innovative, it develops an attitude that engen-
ders the use of protection—probably because a learn-
ing process is required before a firm understands how
to exploit and protect its advantage. This study has found
evidence to support this view. Invariably, users of intel-
lectual property manifested a different view of the effec-
tiveness of the various forms of protection. These
consistent differences suggest that intellectual property
use—like any other strategy—involves acquired skills that
only develop in use. As firms innovate, they learn which
strategies best protect their knowledge assets. The study
also suggests that these skills, in that they are associ-
ated with size, are part of the growth experience, and
tend to increase as a firm successfully masters a range
of strategies and grows.
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Appendix A - Definitions

Historically, intellectual property rights have been clas-
sified as either industrial property or copyrights. Inter-
nationally, patents, trade-marks and industrial designs
are included in the Paris Convention whereas copyrights
are included in the Berne Convention. More recently, sui
generis intellectual property rights protection have been
established for integrated circuits and plant varieties. In
Canada, intellectual property rights are granted under
federal statutes except trade secrets which are protected
through civil law. In most cases, IPRs are registered; the
main exception being copyrights which are not normally
registered and trade-marks which are usually registered,
however, trade-mark ownership can also be established
under Common Law.

Patents

Patents are granted for inventions relating to new tech-
nologies. An invention can be a product, manufacture or
composition of matter (e.g. a chemical), an apparatus (a
machine), a method or process (a method of manufac-
ture) or an improvement on any of these. The invention
must be novel (a first), useful (functional and operative)
and non-obvious to someone skilled in the art (inventive
ingenuity). Through a patent, the government provides
inventors with the right to exclude others from making,
using or selling their invention for 20 years from the date
of filing a patent application. Besides obtaining a degree
of market exclusivity for manufacturing and distributing
the invention, inventors may also profit by selling or licens-
ing their patents or using it as an asset for debt and equity
financing. In return the patentee must provide a full
description of the invention in order to enable any per-
son skilled in the art to perform or practice the invention.
As a result, Canadian researchers and inventors can ben-
efit from the public knowledge of advances in technology.

Copyrights

Copyright protection applies to all original expression of
ideas in the form of literary, artistic, dramatic or musical
works and computer software. The Copyright Act pro-
hibits others from copying a work without the copyright
holder’s permission. Only the owner of the copyright is
allowed to produce or reproduce the work or to permit
someone else to do so. Generally, copyright protection
lasts for the life of the author plus 50 years. Copyrights
differ from other statutory IPRs in that they are not nor-

mally registered.

Trade-marks

A trade-mark is registered for words, symbols or pictures
used to distinguish proprietary goods or services from
those of competitors. Trade-marks come to represent not
only actual wares and services but the reputation of the
producer. Trade-marks are valid for fifteen years from the
date of registration and they can be renewed every 15
years upon payment of a renewal fee. Individuals are not
required to register their trade-marks since using a mark
for a certain length of time can establish your ownership
through Common Law. Registration enables firms to
more easily protect their rights and facilitates business
expansion through franchises. There are three basic
categories of trade-marks. Ordinary marks identify the
wares and services of a specific firm or individual. Cer-
tification marks identify goods and services which meet
a defined standard. Distinguishing guise identifies the
unique shape of a product or its package.

Industrial Designs

Industrial designs law protects those features of shape,
configuration, pattern or ornamentation that are applied
to a useful article and appeal solely to the eye. For most
manufactured products, success in the marketplace will
depend not only on its functionality but also on its aes-
thetic appeal. Registration enables industrial designers
to prevent others from making, using, renting or selling
their design for up to ten years. Registration also ensures
that industrial designs are publicly disclosed to the benefit
of society. Unlike trade-mark and copyright protection
which allow owners to claim ownership without registra-
tion, unregistered designs have no legal claim of own-
ership and therefore provide no protection from imitation.

Integrated Circuit Topographies

Integrated circuit topographies refer to the three-dimen-
sional configuration of the electronic circuits embodied
in integrated circuit products or layout designs. Semi-
conductor integrated circuits are at the heart of modern
information, communications, entertainment, manufac-
turing, medical and space technologies and are now
being used increasingly in consumer products such as
automobiles, cameras and household appliances. The
Integrated Circuit Topographies Act provides protection
against copying of registered topographies, but does not
prevent others from developing integrated circuit prod-
ucts which use other topographies to provide the same
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electronic functions. The Act provides for ten years of
protection which enables the registered owner to exclude
others from reproducing the topography, incorporating
the topography in manufactured products or importing
either an infringing topography or integrated circuit prod-
uct.

Plant Breeders’ Rights

A grant of a plant breeders’ right gives the holder the ex-
clusive right to control the multiplication and sales of the
new plant variety for up to 18 years from the date the cer-
tification is granted. To be protected, varieties must be
new, distinguishable from all commonly known varieties,
and its characteristics must be uniform and stable after
repeated propagation, reproduction and multiplication.

Trade Secrets

A trade secret is any plan, formula, device, method of do-
ing business, process or other information applied to
commercial advantage, known only to the owner and his
authorized associates, and treated as confidential. Trade
secrets can be any product of time, skill, cash or effort,
but they must be distinct from common knowledge and
skill. As the entire basis of a trade secret is its secrecy,
protection is lost as soon as it is disclosed or discovered
by another. Unlike other areas of intellectual property
rights in Canada, no distinct statute protects trade secrets
but it may be enforced under common law. The owner
of a trade secret is entitled to its exclusive use, at least
until it is lost due to independent development by another,
reverse engineering, espionage or an unauthorized dis-
closure. A trade secret is advantageous in that there is
protection for an unlimited time if it remains undisclosed
and it can be exploited immediately without the time and
expense of registration.
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Appendix B - Survey Questionnaire

The following includes a list of the survey questions used in the preparation of this study.

1.  GENERAL FIRM CHARACTERISTICS

1.4 Please estimate the percentage distribution of your 1991 product sales and exports according to the classification below:

SALES EXPORTS
PRODUCTS % %

Unchanged products during 1989-91

Products with minor improvements during 1989-91

Products resulting from major innovations introduced during 1989-91

Total 100% 100%
2. RESEARCH AND DEVELOPMENT (R&D)
2.1 Please indicate ( v') the frequency of R&D in your firm.

CHECK (v ) AS MANY CATEGORIES AS APPLY
v

R&D is performed on an ongoing basis

R&D is performed on an occasional, or as needed, basis

3.  INNOVATION

3.1 During the period 1989-91, did you introduce {or were you in the process of introducing) any PRODUCT or PROCESS

innovations?

Q Yes

O No - Please go to next section (or end) -

3.2 Please indicate ( v') the categories of your innovation activity for the period 1989-1991:

PRODUCT INNOVATIONS PROCESS INNOVATIONS
STAGE Without change in With a simultaneous In manufacturing
manufacturing change in technology without product
technology manufacturing change
technology
Introduced
In progress
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4.  CHARACTERISTICS OF INNOVATION

4.1 Please name and/or briefly describe your most important* innovation commercialized during the period 1989-91.

* The innovation which made the greatest contribution to the firm’s profit.

4.5 This innovation was:

A world first

A Canadian first

Neither of the above

4.12 Please indicate ( v') which, if any, of the following methods you used to protect your innovation, and the geographic areas

in which you used these methods.

METHODS Canada

US.A.

Europe

Pacific
Rim*

Other

Copyrights

Patents

Industrial designs

Trade-marks

Secrecy Agreements

Integrated circuit designs

Plant breeders’ rights

Other

* Pacific Rim is defined as: Hong Kong, Indonesia, Japan, Malaysia, Singapore, South Korea, Taiwan and Thailand.
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5.1

INTELLECTUAL PROPERTY

Please indicate ( v') the extent to which the following methods have been used by your firm to protect its intellectual property

IN CANADA over the last three years (1989-91).

INTELLECTUAL PROPERTY 1989 - 1991
Number of usages (where relevant)
NONE
1-5 6-20 21-100 100 +
Copyrights
Patents

Industrial designs

Trade secrets

Trade-marks

Integrated circuit designs
(semi-conductor chips)

Plant breeders’ rights
(plant variety rights)

Other

5.2 How effective” are the following means of preventing your competitors from bringing to market copies of your new product

or process technology?
* NOT AT ALL EFFECTIVE;

SOMEWHAT EFFECTIVE;

EFFECTIVE;

VERY EFFECTIVE;

EXTREMELY EFFECTIVE

AN

MEANS

SCALE

INTELLECTUAL PROPERTY RIGHTS ASSOCIATED WITH:

Copyrights

Patents

Industrial designs

Trade secrets

Trade-marks

Integrated circuit designs

Plant breeders’ rights

Other

OTHER STRATEGIES:

Complexity of product design

Being first in the market

Other

Innovation and Intellectual Property _ 55

Statistics Canada - Catalogue no. 88-515-XPE



5.3 During the last three years (1989-91), has your firm granted the right to use intellectual property to, or acquired the right
to use intellectual property from, another firm?

Q Yes

Q No

5.4 Please indicate ( v') the type and direction of such intellectual property transfer:

INTELLECTUAL PROPERTY GRANTED RIGHT(S) ACQUIRED RIGHT(S)
TO: FROM:
Canadian Foreign Canadian Foreign
Firms Firms Firms Firms
v v v v
Copyrights
Patents

Industrial designs

Trade secrets licensing agreements

Trade-marks

Integrated circuit designs

Plant breeders’ rights

Other
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Appendix C - Standard Error Estimates

Table C2
Standard Errors for Table 2
Multiple Use of Statutory Forms of Intellectual Property Protection

Firm Size Number of Intellectual Property Types
At Least One 1 2 3 4+
Company-weighted 1.16 0.95 0.65 0.37 0.24
Employment-weighted 2.94 2.16 1.73 1.01 2.51
Table C3

Standard Errors for Table 3
Usage of Intellectual Property Protection by Type

Type All Firms All Firms
(Company-weighted) (Employment-weighted)
At Least 1to5 6+ At Least 1to5 6+
One One

Copyrights 0.56 0.43 0.37 2.43 1.38 2.14
Patents 0.64 0.62 0.17 2.86 2.30 2.25
Industrial Designs 0.62 0.53 0.33 2.35 2.07 1.33
Trade Secrets 0.74 0.61 0.44 2.66 1.91 2.15
Trade-marks 0.78 0.74 0.27 2.78 2.11 2.29
Integrated Circuit Designs

(Semi-conductor Chips) 0.18 0.12 0.13 0.33 0.22 0.25
Plant Breeders’ Rights

(Plant Variety Rights) 0.06 0.04 0.04 0.41 0.24 0.33
Other 0.33 0.33 0.005 0.98 0.90 0.41

Table C4

Standard Errors for Table 4
Effectiveness of Intellectual Property Protection by Type (Company-weighted)

Average Score
Intellectual Property Rights All Users of Non-users Users of  Non-users of
Associated with: Firms Any of Any Specific Specific
Statutory Statutory Statutory Statutory
Right Right Right Right
1 2 3 4 5
Statutory
Copyrights 0.02 0.06 0.03 0.16 0.02
Patents 0.03 0.06 0.03 0.10 0.03
Industrial Designs * 0.02 0.05 0.03 0.12 0.02
Trade Secrets 0.03 0.07 0.04 0.1 0.03
Trade-marks 0.03 0.07 0.03 0.09 0.03
Integrated Circuit Designs 0.02 0.04 0.02 0.38 0.02
Plant Breeders’ Rights 0.01 0.02 0.02 0.32 0.01
Other 0.03 0.05 0.03 0.25 - 0.02
Other Strategies
Complexity of Product Design  0.04 0.07 0.05
Being First in Market 0.04 0.07 0.05
Other 0.05 0.08 0.05

Scored as: 1—not at all effective; 2—somewhat effective; 3—effective; 4—very effective; 5—extremely effective
* This category probably involves protection granted under the Industrial Design Act and more innate forms of design
protection.
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Table C7

Standard Errors for Table 7
Multiple Use of Intellectual Property Protection

Firm Size (employees)

Number of Intellectual Property Types

At Least 1 2 3 4+
One
Less than 20 1.44 1.18 0.80 0.46 0.30
20-99 2.22 1.96 1.07 0.62 0.26
100-499 3.34 2.59 3.27 1.40 1.45
500+ 3.98 3.42 2.10 1.81 2.20
Table C8
Standard Errors for Table 8
Usage of Intellectual Property Protection
Type Size Class (employees)
<20 20-99 100-499 500+
Copyrights 0.71 1.02 2.08 2.20
Patents 0.80 1.13 2.45 3.54
Industrial Designs 0.74 1.22 3.37 2.48
Trade Secrets 0.98 0.72 3.36 2.98
Trade-marks 0.92 1.79 2.84 3.58
Integrated Circuit Designs (Semi-conductor Chips) 0.23 0.51 0.20 0.76
Plant Breeders’ Rights (Plant Variety Rights) 0.04 0.00 0.92 0.29
Other 0.45 0.43 0.22 0.90
Table C9
Standard Errors for Table 9
Effectiveness of Intellectual Property Protection
Type of Protection Size Class (employees)
<20 20-99 100-499 500+
Patents 0.04 0.07 0.09 0.11
Trade Secrets 0.04 0.07 0.08 0.13
Trade-marks 0.04 0.06 0.09 0.10
Complexity 0.05 0.07 0.08 0.09
Being First in the Market 0.06 0.08 0.08 0.08
Scored as: 1—not at all effective; 2—somewhat effective; 3—effective; 4—very effective; 5—extremely effective
Table C10
Standard Errors for Table 10
Multiple Use of Intellectual Property Protection (Foreign vs Domestic)
Number of
Intellectual Property % of Firms Using
Types
Firm Type
Small Small Large Large
Domestically- Foreign- Domestically- Foreign-
owned owned owned owned
At Least One 1.22 5.35 4.47 3.80
1 1.01 475 3.74 3.76
2 0.67 2.16 5.23 3.07
3 0.39 1.71 1.41 1.73
4+ 0.26 0.71 1.17 2.43
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Table C11
Standard Errors for Table 11
Usage of Intellectual Property Protection by Type (Foreign vs Domestic)

Form of Protection % of Firms Using
Firm Type
Small Small Large Large
Domestically- Foreign- Domestically- Foreign-

owned owned owned owned
Copyrights 0.60 2.74 2.45 2.74
Patents 0.68 240 3.05 3.83
Industrial Designs 0.65 2.33 5.14 3.26°
Trade Secrets 0.79 2.19 5.09 3.08
Trade-marks 0.82 4.49 3.76 3.88

Table C12

Standard Errors for Table 12
Effectiveness of intellectual Property Protection (Foreign vs Domestic)
(Company-weighted)

Intellectual Property Protection

Associated with: Average Score’
All Foreign  Foreign All Domestic Domestic
Foreign Users? Non-users Domestic Users?  Non-users
1 2 3 4 5 6
Statutory Protection
Copyrights 0.10 0.12 0.16 0.03 - 0.06 0.03
Patents 0.14 0.17 0.20 0.03 0.07 0.04
Industrial Designs 0.10 0.14 0.1 0.02 0.05 0.03
Trade Secrets 0.14 0.16 0.22 0.04 0.08 0.04
Trade-marks 0.12 0.14 0.16 0.03 0.08 0.03
Integrated Circuit Designs 0.17 0.22 0.26 0.02 0.04 0.02
Plant Breeders’ Rights 0.03 0.03 0.05 0.02 0.03 0.02
Other Strategies
Complexity of Product Designs 0.01 0.02 0.02 0.03 0.06 0.03
Being First in the Market 0.16 0.18 0.24 0.04 0.08 0.05
Other 0.15 0.16 0.24 0.05 0.09 0.06

Scored as: 1—not at all effective, 2—somewhat effective, 3—effective, 4—very effective, 5—extremely effective
Users are defined as those having the particular property right being scored

Table C13
Standard Errors for Table 13

r

Effectiveness of Alternative Means of Protecting New Products and Processes from Imitation -
According to Whether or Not the Firm is Innovative and Whether it Uses that Particular Form of

Intellectual Property Protection (IPP) - Company-weighted

Innovative Non- Innovative Non-
innovative innovative
Firms that used |IPP Firms that did not use IPP
Mean of a scale of 1t0 5 Mean of a scale of 110 5
Panel A
Intellectual Property Protection
Associated with: :
Copyrights 0.20 0.23 0.04 0.03
Patents 0.11 0.29 0.05 0.04
Industrial Designs 0.15 0.21 0.04 0.03
Trade Secrets 0.15 0.14 0.05 0.04
Trade-marks 0.12 0.15 0.05 0.04
Integrated Circuit Designs 0.45 0.67 0.03 0.03
Plant Breeders’ Rights 0.16 0.53 0.02 0.02
Panel B
Other Strategies
Complexity of Product Design 0.09 0.12 0.09 0.05
Being First in the Market 0.08 0.14 0.09 0.06

Note: Use in Panel A refers to specific use of the particular intellectual property right.
Use in Panel B refers to general use of any of the statutory rights.
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Table C14
Standard Errors for Table 14
A Comparison of Innovativeness, R&D and Intellectual Property Use
by Size Class (Company-weighted)

Percent of Firms with: Size Class
<20 20-99 100-499 500+
Sales from a major product innovation 1.62 2.24 3.16 3.70
Performing R&D continuously 1.36 2.06 3.10 3.59
Using any form of statutory intellectual
property protection 1.38 1.90 3.09 3.57
Using patents 0.77 1.10 2.30 3.42
Table C15

Standard Errors for Table 15
A Comparison of R&D and Intellectual Property Use
by Size Class for Innovators (Company-weighted)

Percent of Firms with: Size Class
<20 20-99 100-499 500+
Sales from a major product innovation ) 0.00 0.00 0.00 0.00
Performing R&D continuously 4.80 5.56 7.45 4.02
Using any form of statutory intellectual
property protection 4.35 5.37 5.15 3.69
Using patents 2.54 3.54 5.37 5.08
Table C16

Standard Errors for Table 16
Usage of Intellectual Property Protection by Type and by Region
Ownership for Major Innovations of Large Firms

(% of large firms reporting a major innovation)
Canada U.S.A. Europe Pacific Other At Least
Rim One
Region
Copyrights 0.95 0.66 0.07 0.04 0.23 0.98
Patents 1.82 1.76 1.16 1.02 0.59 1.85
Industrial Designs 1.51 0.97 0.43 0.37 0.43 1.53
Trade-marks 1.70 1.17 0.61 0.57 0.48 1.71
Secrecy Agreements 1.73 1.33 0.76 0.74 0.57 1.77
Integrated Circuit Designs 0.54 0.38 0.27 0.26 0.35 0.59
Plant Breeders’ Rights 0.30 0.30 0.00 0.00 0.23 0.38
Other 0.82 0.64 0.36 0.36 0.71 1.04
At Least One 243 2.22 1.43 1.31 1.13 2.44
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Table C17

Standard Errors for Table 17
Usage of Intellectual Property Protection in Large Firms by Region, for
Product and Process Innovations (% of Large Firms with a Major Innovation)

Panel A Product and/or Process
Canada U.S.A. Europe Pacific Rim At Least
One Region
Copyrights 1.56 1.15 0.13 0.07 1.55
Patents 2.50 2.39 1.69 1.42 2.53
Industrial Designs 2.24 1.54 0.48 0.30 2.24
Trade-marks 2.48 1.56 0.84 0.74 2.48
Secrecy Agreements 2.41 1.88 1.17 1.18 2.41
Integrated Circuit Designs 0.85 0.48 0.09 0.00 0.85
Plant Breeders’ Rights 0.53 0.53 0.00 0.00 0.53
Other 1.22 0.89 0.39 0.35 1.56
At Least One 3.18 2.95 1.98 1.72 3.16
Panel B Product Only
Canada U.S.A. Europe Pacific Rim At Least
One Region
Copyrights 2.60 1.03 0.00 0.0 2.60
Patents 5.73 5.59 2.77 2.49 5.80
Industrial Designs 3.15 3.03 2.36 2.36 3.15
Trade-marks 5.31 4.41 0.24 0.41 5.31
Secrecy Agreements 3.84 2.43 2.36 2.36 3.87
Integrated Circuit Designs 1.87 1.87 1.87 1.87 1.87
Plant Breeders’ Rights 0.29 0.00 0.00 0.00 0.29
Other 2.48 2.14 2.09 212 2.51
At Least One 6.43 6.49 4.37 4.26 6.41
Panel C Process Only
Canada US.A. Europe Pacific Rim At Least
One Region
Copyrights 0.00 0.00 0.00 0.00 1.29
Patents 3.34 3.33 1.95 1.95 3.54
Industrial Designs 3.53 0.00 0.00 0.00 3.7
Trade-marks 2.66 2.12 2.12 212 2.93
Secrecy Agreements 4.84 3.98 1.07 0.55 5.10
Integrated Circuit Design 0.18 0.00 0.00 0.00 1.30
Piant Breeders’ Rights 0.00 0.00 0.00 0.00 1.29
Other 0.96 0.96 0.00 0.00 0.96
At Least One 5.60 5.16 3.00 2.88 5.72
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Table C18
Standard Errors for Table 18
World-first/Not World-first Usages of Intellectual Property Protection by Type for

Large Firms by Region
Panel A World-first

Canada U.S.A. Europe Pacific Rim At Least
One Region
Copyrights 3.76 3.17 0.27 0.27 3.98
Patents 5.37 5.29 4.49 4.08 5.44
Industrial Designs 3.84 2.86 2.74 2.37 4.07
Trade-marks 5.19 4.33 2.92 2.59 5.27
Secrecy Agreements 5.46 513 3.70 3.70 5.50
Integrated Circuit Design 0.86 0.86 0.00 0.00 1.74
Plant Breeders’ Rights 0.00 0.00 0.00 0.00 1.52
Other 2.45 1.63 0.00 0.33 2.48
At Least One 4.39 5.39 5.04 4.69 4.12

Panel B Not a World-first
Canada U.S.A. Europe Pacific Rim At Least
One Region
Copyrights 0.88 0.52 0.07 0.00 0.88
Patents 1.87 1.80 1.06 0.92 1.90
Industrial Designs 1.65 1.02 0.07 0.10 1.65
Trade-marks 1.74 1.12 0.48 0.47 1.74
Secrecy Agreements 1.74 1.20 0.58 0.55 1.78
Integrated Circuit Design 0.62 0.42 0.32 0.31 0.62
Plant Breeders’ Rights 0.35 0.35 0.00 0.00 0.35
Other 0.87 0.70 0.43 0.41 1.14
At Least One 2.65 2.34 1.37 1.25 ) 2.67

Table C21
Standard Errors for Table 21
Usage of Intellectual Property Protection, by Type and by Industry
Industry Sector Percent of Firms Using

Patents Industrial ~ Trade-marks Trade At Least
Designs Secrets One
Core Sector 2.26 1.70 2.40 1.90 3.06
Refined Petroleum 3.60 3.05 6.63 6.70 7.30
Electrical 3.61 3.50 4.54 3.61 5.46
Chemicals 4.74 2.30 5.54 3.57 6.03
Machinery 3.69 2.64 3.29 2.92 4.82
Secondary Sector 1.62 1.57 1.28 1.63 2.22
Transportation Equipment 2.66 3.05 2.94 3.54 4.48
Non-metallic 2.45 1.14 2.93 3.69 4.35
Primary Metals 3.62 4.08 3.57 3.69 5.66
Fabricated Metals 2.95 2.89 1.93 2.69 3.82
Plastics 3.77 3.20 4.08 3.90 514
Rubber 7.88 7.83 7.28 7.22 9.64
Other Manufacturing 0.56 0.63 1.05 0.90 1.37
Beverages 0.60 0.44 8.52 0.90 8.55
Wood 0.30 1.57 1.64 1.20 2.46
Printing 0.94 0.53 2.41 1.67 2.94
Clothing 1.23 0.68 2.41 2.35 3.25
Food 0.74 1.41 3.42 2.95 3.76
Primary Textiles 2.15 10.19 3.97 1.50 10.30
Other Manufacturing 2.38 2.28 3.17 2.95 4.34
Furniture 1.61 3.14 2.43 2.49 4.05
Textiles 3.92 2.78 4.39 4.57 5.30
Paper 1.65 3.67 5.12 4.81 6.07
Leather 2.49 2.12 3.70 4.64 5.57
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Table C22
Standard Errors for Table 22
Evaluation of Individual Forms of Intellectual Property Protection by Sector
(Company-weighted)

Sector Copyrights Patents Industrial Trade Complexity Lead Other
Designs Secrets Time
A) All Firms
Core 0.08 0.09 0.07 0.09 0.09 0.09 0.11
Secondary 0.04 0.06 0.05 . 007 0.07 0.08 0.08
Other 0.03 0.04 0.03 0.05 0.05 0.06 0.06

B) Firms With Any Intellgctual Property

Core 0.11 0.15 0.13 0.12 0.13 0.14 0.17
Secondary 0.09 0.12 0.09 0.15 0.16 0.13 0.16
Other 0.09 0.08 0.07 0.10 0.1 0.11 0.11

C) Firms With Specific Forms of Intellectual Property

Core 0.20 0.16 0.27 0.16
Secondary 0.33 0.19 0.14 0.20
Other 0.23 0.14 0.20 0.14
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