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I - STUDY APPROACH AND THE INNOVATION PROCESS

-1

In this section we discuss the terms of reference and our
approach to the study of handicaps to Canadian innovators. Since it

is a complex concept, we also make some definitional statements about

the innovation process.

TERMS OF
REFERENCE

As a basis for commissioning this study, the Ministry of
State for Science and Technology (MOSST) stated as a preamble:

"In recent years there has been growing concern over
the apparent weakness in the innovative performance
of Canadian manufacturing industry upon which its
future competitiveness depends.....

More particularly, in assessing the effectiveness
of existing Federal government programs for the
stimulation of technological innovation and in
formulating new or revised policies in this regard,
it is essential to identify the specific handicaps
experienced by different segments of Canadian
industry in successfully executing and exploiting
technological innovations, and wherever possible to
quantify thése effects.

While there have been many theoretical studies on

the general subject of technological innovation, the
intent should be to provide a pragmatic overview of
the specific handicaps facing industrial innovators
in Canada as compared with their competitors. In
particular, attention should be directed toward the
problems of undertaking original innovation in Canada
as compared with the acquisition of foreign designs
or technology."



The specific terms of reference for the handicaps to

innovation study were as follows*:

identify the specific handicaps experienced
by different segments of Canadian industry
in executing and exploiting technological
innovations, and wherever possible quantify
these effects

factors to be considered would include:

access to technology; access to capital;
access to markets; scale effects;

industrial structure; availability of

suppliers and services; availability of
manpower; environmental factors such as

- taxes, tariffs, government policies

provide a pragmatic overview of the specific
handicaps facing industrial innovators in Canada
as compared with their competitors, in particular
with regard to problems of undertaking original
innovation in Canada - :

the following are specific issues to.be addressed
in the study:

1. To provide a definitive statement of the
handicaps faced by Canadian firms in
undertaking technological innovation -
including, where posésible, quantitative
data on their impact.

2. To examine the real or perceived
impediments, as viewed by the firm,
which affect their decision concerning
whether to initlate a technological
innovation.

3. To determine whether the significance
of the handicaps is affected by factors
such as ownership, size, type of
industry, type of innovation and
geographical location within Canada.

In-addition to the study of handicaps to Canadian innovators,

Peat, Marwick and Partners was .also commissioned by MOSST to

undertake a companion study, entitled,

of Technological Innovation in Canada". That study is the
subject of a separate report.

"The Extrinsic Benefits
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4. To estimate the implications for the
Canadian economy of failure to redress
the handicaps that are found to exist.

5. To suggest means by which public policy
could reduce the severity of handicaps
in order to improve the incentive to
innovate and the possibility of success.

6. To suggest further studies which might
clarify some of the issues which are
raised in a quantitative or qualitative
sense.'

STUDY APPROACH

These terms of reference suggested many categories of
handicaps to inmovation. They evoked several "cuts" at examining

handicaps.

First, we examined the handicaps by type of iﬁnovator -
inventor/R & D firm, small entrepreneur, medium to large Canadian-
owned company and foreigh—-controlled company. This involved interviews
with 51 different companies. The results were most logically presented

by type of handicap - financial, managerial, technical/manufacturing,

marketing and govermment - for each type of innovator. The findings
and conclusions by type of inmovator and the approach to that part of

the study, are described in Appendix A.

Company officilals, as well as government officials interviewed
about their views on the handicaps to innovation, had general and |
specific suggestions on.how to overcome handicaps to inmnovation. These
views and our preliminary interpretative comments are summarized in

Appendices B and C.



EXHIBIT I-|

STUDY APPROACH

"cut" # | | "CuT" # 2

PERSPECTIVE OF THE INNOVATOR : ) ‘ PERSPECTIVE OF
THE INDUSTRY
TéCHNIGAL/
FINANCIAL | MANAGERIAL | MANUFACTURING | MARKETING | GOVERNMENT
INVENTOR/R & D
LAB ELECTRONICS
ENTREPRENEUR
' PULP AND PAPER
MEDIUM /LARGE . AND MINING MACHINERY
g%'m%AELED ' | ‘
COMPANY ,
-GN~ LARGE AND
A ggﬁ%‘%‘uso SMALL APPLIANCES
COMPANY
"cUuT" # 3

ANALYSIS BY HANDICAP FACTOR

— MANAGEMENT

- ACCESS TO CAPITAL, TECHNOLOGY, MARKETS

— FOREIGN OWNERSHIP IMPACT,
’ IMPLICATIONS AND
— GOVERNMENT POLICIES AND PROGRAMS - RECOMMENDATIONS

AND REGIONAL STRUCTURE

— CONSERVATISM OF CANADIANS

Peat, Marwick and Partners




‘Second, we deliberately selected companies to interview in

three specific industries - electronics, pulp and paper and mining

machinery, and large and small appliances. We analyzed the handicaps
to innovation as they pertained to these specific industries and drew
conclusions as to the industry variable as a handicap to innovation.

Appendix D provides these findings and analysis.

Third, we d;'ew on the company and government interviews and
reviewed existing literature to assess the handicaps to innovation by
specific factors -~ management, access to capital, technology, markets,
foreign ownership, government policiles and programs, regional structure,

conservatism of Canadians. The handicaps to Canadian innovators are

basically analyzed through these factors and this analysis forms the
main content of this report. The report documents conclusions about
each of the factors, states how unique each handicap is to Canada and

discusses possible future directions by government.

Finally, we assess the importance of the handicaps and the

implications of inaction toward overcoming them. Then we recommend

what the Federal Government should do, based on our analysis.

This study framework and the three "cuts" are diagrammed on

i}

Exhibit I-1.




CLARIFICATION OF

THE INNOVATION PROCESS

The definition of innovation provided by MOSST is:

"The successful introduction on.a commercial
scale of a new improved product, process,
system or service."

The Ministry further defines relevant innovation as that taking

place in Canada and not simply a first introduction of new technology

into Canada which has already been successfully introduced from abroad.

To elaborate on this definition in terms of the study, we

make several points about the innovation process,

1.

Innovation is not scientific research or invention,
although they can have an indirect relationship to
the early stages of the innovation process. R & D
is part of the innovation process, but does not
include the commercialization aspects of the
innovation process.

The innovation process can be perceived as a series
of interrelated phases, commonly including
invention, prototype testing, design engineering,
tooling up for production, manufacturing, and
marketing. Handicaps can occur at each of these
phases.

Innovation should be distinguished from diffusion
of technology. This is difficult in cases where a
company makes marginal adjustments to existing
technology to produce a slightly different product
or process — is it marginal innovation or simply
diffusion of technology? Access to existing
technology is very important to the technological
capability of a firm, and therefore diffusion of
technology is in effect a precondition to
innovation.

~
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The study is about large and small companies, since
each has its role in the innovation process. Many
significant innovations are the result of efforts of
small technologically based firms, but only medium to
large firms can afford large scale innovation and
continuous technological development. Small and
large firms are also very interdependent in the
innovation process, since each is important as a
supplier or customer, and each often exploits the
technology of the other.

The Canadian content of an innovation is becoming
more difficult to define due to the increasing
number of joint ventures and multi-organizational
projects. The technological development and
commercialization may be shared by several parties,
both domestic and foreign.

Innovation very much depends on entrepreneurship,
and industrial development depends on innovation
and entrepreneurship. However, we realize there
can be entrepreneurship and no innovation, and
that industrial development includes more than
technological innovation. This interrelationship
is recognized but the study is primarily on
innovation, and only secondarily on the other

two subjects.

FACTORS

The major portion of this report is devoted to the analysis

of handicap factors.

Exhibit I-

How we present the analysis is outlined graphically on

2. It represents the needs of the firm to be capable of

innovating and the environmental factors affecting its chances of

success.

First, if management capability of the firm is deficient,

then that is a handicap. Therefore, we examine the unique Canadian

. handicaps in terms of lack of management skills.



EXHIBIT I-2

CATEGORIZING HANDICAPS TO INNOVATION

6.GOVT. POLICIES
UMBRELLA

NEEDS I BASIC HANDICAPS

e
2| RISK CAPITAL

. 3. ' 7
: . TECHNOLOGY AND

FIRM |1 N-HOUSE capaBILITY | —— REGIONAL STRUCTURE
TO USE IT. - . ;

ENTERPRENEURIAL ' )L
CAPABILITY

4. : g 8.
3 ADEQUATE MARKETS | < CONSERVATION

5.

CANADIAN - BASED
<! DECISION MAKING
AUTHORITY

THERE ARE HANDICAPS UNIQUE TO CANADA IN EACH OF THESE AREAS

. . Peat, Marwick an%rtners




Second, the firm needs (a) risk capital, (b) technology and

the in-house capability to use it, (c) adequate markets to recover the.

innovation investment, and (d) if foreign-controlled, sufficient
innovation resources and responsibility in Canada. These factors we

examined.

Third, government policies and programs impinge upon the
firm; they influence the availability of risk capital, technology,
markets, and domestic responsibility that are the innovation needs of

the firm.

Fourth, there are handicaps to innovation in Canada that are

basic to the economy. They are defined as the regional structure of

the country, and the alleged conservatism of its people.

These areas, in each of which there are handicaps unique to

Canada, are discussed in the following sectioms.
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II - LACK OF MANAGEMENT CAPABILITY

An innovating firm requires the skills of the entrepreneur,
whether individual or in a management team. Entrepreneurs are risk-takers
who have the ability to draw together the financial, marketing, techno-
logical, and production factors to innovate successfully. In Canada,

however, we have found that:

Canada is often handicapped by a lack of sufficient
entrepreneurial management skills.

e Innovation by technically oriented firms in \

Firms in both Canada and the U.S. lack management capability.
In Canada, however, we found that the manager in the typical technically-

oriented firm had fewer entrepreneurial skills than his U.S. counterpart.

SMALL COMPANIES

After interviewing about 20 small companies we judged that
although their technical abilities seemed quite adequate, their
entrepreneurial capabilities were often limited.* This is also confirmed
by Litvak and Maule's research into Canadian Technologically-oriented

entrepreneurs. ¥%

Many researchers have interviewed venture capitalists, who
have found that Canadian inventors/innovators are less skilled in

management knowhow than Americans. The typical demonstration of proof

* See Appendix A.

%% Iitvak, Dr. I.A. and Dr. C.J. Maule, A Study of Suécessful Technical
Entrepreneurs in Canada, University of Toronto, September, 1972.




EXHIBIT II~-1

COMPONENTS OF A BUSINESS PLAN

1.

Description of the business and its product or
service.

Management drganization, including functional res-
ponsibilities and resume of key personnel.

Market survey, assessment of total size of market,
competition, and risks.

Development plan for product and service, including
schedule and cost projections,

Manufacture plan, including schedule and cost
projections. :

Marketing and service plan, including schedule and
cost projections, market penetration and pricing
strategy.

Cash flow and earnings projections,

Financial requirements and proposed method of raising
funds.,

SOURCE : Grieve, Alan, "Venture'Capital Sources and the

Entrepreneur' The Busginess Quarterly, Spring 1972,

Peat, Marwick and Partners
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is that theilr business plans (see Exhibit II-1) are not usually as well
prepared.* While documentation on this subject is not conclusive,

it seems that there is a capability gap in small Canadian firms.

LARGE COMPANIES

The small number of Canadian-controlled firms which have grown
through technological innovation compared to the country's relatively
advanced new technology consumer state, is ‘the most obvious testimony to
lack of entrepreneurial skills at the management level. Our interviews
found that some of these firms must seek management outside Canada,

since they perceive a lack of real talent available in this country.

Other studies conclude that there are management deficiencies
in medium to large Canadian-controlled firms. For example, Canadian-
controlled companies are reported to be particularly weak in industrial

marketing, a necessary skill in innovating in industrial products.*%*

Foreign-controlled firms seem to be generally better managed
than Canadian-controlled firms.*** However, their management strength
is in control systems, and the management of foreign-controlled firms

seem to lack entrepreneurial skills, and are thereby not innovation-

oriented, as documented by:

* Baillie, A.C. "Promoting Entrepreneurship in Canada', Business
Quarterly, Summer 1972; McCloud, I.H., '"Can Canadians be Successful
Entrepreneurs'; Grieve, A, "Venture Capital Sources and the Canadian
Entrepreneur'", Business Quarterly, Spring 1972,

*% Little, Blair et al "Putting the Market into Technology to get
Technology into the Market'", The Business Quarterly, Summer 1972.

#*%% See Hecht, M.R. & J.P. Siegel, "The Study of Manufacturing Firms in
Canada'", Office of Science and Technology, Dept. of Industry, Trade
and Commerce, August 1973,




Historical
Lack of Business

EXHIBIT II-2

FACTORS PRODUCING INNOVATION/MANAGEMENT GAP

Resource Opportunities
and Small Market as
Determinants of
Economic Structure

(

Tarlff Protection
Policies .

/ Little Emphasgis on
High Technology

Industries

Orientation in ‘
' Educatiotl_) /
\ 4

Lack of Competiltive
Environment

Branch Plant
Mentality of
. Managers

<«

Dependence on
Forelgn Direct
Investment

v

Managers Ill-
Prepared for
Innovation

v

Managers Little
Tested in
Innovation

Peat, Marwick and Partners
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- the conclusion by Litvak and Maule that foreign-
controlled companies are staffed by 'foreman"
type of management, since they lack sufficient
decision-making authority in key areas¥®

"= the finding by Bourgeault that the Canadian R & D
Division often reports not to his management
team in Canada but directly to the U.S. parent,.*¥

From Peat, Marwick and Partners' earlier studies comparing

foreign-owned with Canadian-controlled firms, and from our interviews

of fqreign-controlled firms in this study, it is our judgment that manage-
ment is generally stroué. Iu séﬁe induetr§ Sectors; many firms do innovate;
Nevertheless, management is directed in meny cases toward meximizing the
advantages that accrue to a subsidiary in terms of product deveiopment,
engineering, capital and marketiug support from the parent. These are
factors that do not generate entrepreneurial skilis.

REASONS FOR LACK OF
ENTREPRENEURIAL, MANAGEMENT SKILLS

‘ _ The reason for entrepreneurial management deficiencies is twofold:

First there is the lack of opportunity and environment to acquire entre-

preueurial experience, and second, on the supply side of human resources o
the educational system - has not been oriented to entrepreneurial management.
" We have attempted, in Exhibit II-2, to illustrate the relationship between

the various factors produciﬁg this-innovation/management gap.

* Litvak, Dr. I.A. and Dr. C.J. Maule, "Branch Plant Entrepreneurship",
The Business. Quarterly, Spring 1972,

*h Bourgeault, Pierre L. Innovation and the Structure of Canadian

Industry, Study No. 23, Background Study for the Science Council
of Canada, 1972,
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Lack of Opportunity
Thére are Canadian entrepreneurs. Many of them, however, achieve
success in real estate, retailing, resource development, or other non-

technological innovation areas.

~.

The resource de&elppment and cost-minimizing, rather than
performance-maximizing* orientation of industry means little entrepre-
neurial opportunity in technologically-based product categories.

Forelgn direct investment in developing manufacturing in Canada has been

a substitﬁte for local entrepreneurial development. In addition, since

the Canadian ecbnomy has historicaily been developed as a small, protected
'market, competition among manufacturing firms has not been as keen as in the

United States, and thus there has been less stimulation for innovation.*#*

Another perspective is the historical means by which capital
has beén génerated in the Canadian economy. Canadians imported venture
capital. from London and New York while developingva financial system to
regpqnd to the capital demands of the more mature gorporation.*** Hence,
there was a lack of need, and thus opportunity, for the development oﬁ
entrepreneurial financial institutions like venture caﬁital firms and
market banks. This defiéiency in the capital markets industry has

compounded the underdevelopment of entrepreneurial management skills.

# TFollowing the classification of W,H.C. Simmonds, cost-minimizing refers
to industries in which cost reduction is the key competitive factor,
sales-maximizing where marketing is most important, and performance-
maximizing where the quality of the product provides the competitive
edge. See Simmonds, W.H.C. "Toward an Analytical Industry Classification",
Technological Forecasting and Social Change, 1973.

- %% Documented among others by Robidoux, Jean and_Gerard Garnier, Facteurs
de Succes et Faiblesses ...., Faculte d'Administration, Sherbrooke, 1973,

*%% "Some Implications of the Modern Business Entreprise for Government

Policies'", Prepared in the Office of the Special Advisor to the D.M.
of IT&C, August, 1972.




Orientation
of Education

In terms of the educational system, there are a number of -
historical orientations that have not been conducive to the preparation

of entrepreneurs, They include:

- lack of a business orientation in formalized
courses, in spite of the recent emergence of MBA
programs in Canada; course material has only
recently been directed toward Canadian business
problems and innovation activities

- there has been little incentive for business
faculty to market their skills to existing
management in small- or medium-sized Canadian
companies

- the work study and business assistance programs
which provide practical experience to students,
have not been developed to the same extent that
has been the case in the United States.
Essentially, the climate has not been very favourable for the
development of skilled entrepreneurial management.,

AREAS OF
GOVERNMENT INITIATIVE

There are two ways of focussing on improving the skills of the
Canadian manager. One is to provide him with the needed financial,
marketing, technical, and general management expertise, The other is to

work directly on his own entrepreneurial capability.

Although they can be helpful in many situations, government
efforts to provide outside assistance through CASE, the Technical Infor-

mation Services, subsidization of private consultants, and similar

II-5
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provincial assistance programs do not instill entrepreneurial skills.
For example, businessmen should be able to prepare business plans themselves,

not have outside experts do everything for them.

Government can help by:

- assisting university and community colleges to
upgrade curriculum content to include an
entrepreneurial focus for large and small business

management

- provide incentives to educational establishments
to market courses to businessmen and technically-
oriented companies

- make a special effort to appeal to potential

immigrants who have the entrepreneurial skills
to innovate in technological areas.

In summary, Step 1 in improving the climate for technological
innovation in Canada is to upgrade the entrepreneurial capability of

small and large firm management.
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Following an examination of the financial needs and availability

of risk financing, we have concluded that:

e There is very little risk ¢apital available |,

from institutional sources for small-scale
start-ups, and almost none for larger scale
start—-up situations.

A major handicap is the communications gap between
the start-up company and the potential source of '
funds; fund sources claim there are few opportuni-
ties, while potential innovators claim there are
few fund sources.

Small- arnd medium-sized firms that are already
going concerns face equity and debt éapital
shortages; particularly for technological

Lack of risk financing is not unique to Canada. However,

there are relatively fewer sources for financing start ups and inno-

vations by going concerns in Canada than in the U.S.

RISK CAPITAL GAP: START UPS

The greater availability of risk capital for start up opera-

tions in the U.S. is due to the following:

more absolute wealth in private hands in the U.S.
(the richest one million Americans have an average
net worth of $600,000),%*and greater flexibility in
U.S. tax rules to allow losses to be deducted

* Smith, James D. and Steven D. Franklin, "The Concentration of

Personal

Wealth 1922-1969", American Economic Association,

May, 1974. TUnfortunately, there is no Canadian equivalent study
to compare private wealth between Canada and the U.S.
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~ greater range of financial institutions with ‘
risk capital; the unit banking system in the
U.S.; a large number of venture capital firms,
particularly in specific regional locations in
the U.S.; more active securities markets.

-~ greater possibility of high paybacks to the A
- invéstor due to a larger domestic market in
the U.S., and greater motivation to invest
following large number of spectacular success
stories. ’
-Newspapers in Canada periodically document case histories of
inventors or entrepreneurs with innovation projects that cannot find

financial backing for a start up, or find it from U.S. sources. Our

interviews uncovered more potential innovators with the same problem.

Various American studies have pointed to a lack of seed money
in,the U.S. for start up capifal. in Caqada the situation is worse,
for there are very few instftutional (primarily venture capital)
sources of start up capital at all. Abput $660,000 to $800,006 per year
is available for start up funds for technological ventures, sufficient

to establish only about four to eight new firms in Canada per year.*

New ventures requiring an equity investment of, say, half a
million fo a million dollars or more, would normally be unable to do
so0 in.the Canadian financial community. Start ups of this larger scale
can only hopg to raise spch investments from venture capital sources in

the U.S.**

\

*  Grasley, Robert H, A Study to Examine Capital Markets in Canada for
Technological Innovation, Commissioned by MOSST, Publication pending.

*% Grieve, Alan, "Venture Capital Sources and the Canadian Entrepreneur",
The Business Quarterly, Spring 1972 and Wilson, Andrew H, ''The Day
They Put The 'Made in Canada' Nameplate Back in Place". Physics in .
Canada, May 1972.
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That there is an absolute shortage of risk capital in Canada

for start ups is clear. However, with better venture capital firms in

.Canada claiming a before tax return of only about 16% of the limited
number of investments they do make, it is unclear as to how many actual
good opportunities are missed. Certainly, some opportunities by

Canadian firms must be overlooked if venture capital for Canadian projects

is obtained from the U.S. This paradox is presented in Exhibit III-1.

Inventors' stories make good newspaper copy. As shown in the
preceding section, however, inventors and small firms are oftem poor
entrepreneurs, especially in Canada, and generally do not approach venture
capital sources with sound business plans. Some Canadian entrepreneurs
have found that U.S, firms virtually put together a business plan for
the entrepreneur; it could be referred from this that Canadian venture
capitalists are not as aggressive in assisting Canadian firms to formu-

late their proposal.

The venture capital environment is not as mature or promising
in Canada as in the U.S. Inventors and entrepreneurs have problems in
even finding venture capital companies, and generallyldo not appreciate
that because they have a technological advance, it does not automatically
follow that they sﬁouid retain most of the equity. Venture capital
companies also shy away from too risky investments, particularly start
up situations.* With little chance of early payback,** and few spec-
tacular successes among technologically-oriented companies, the tendency

is to give harsh scrutiny to such project proposals.

* Grasley, Robert, op. cit.

%% The Foreign Investment Review Act has had a negative psychological effect
on venture investment, since selling out to a foreign-controlled firm

is one of the better ways to get back an investment.



EXHIBIT II-}

SMALL SCALE RISK CAPITAL :
DIFFERENT PERCEPTIONS

\ Large number of patents or
\ technological developments with
little commercial potential

Small or large

number of feasible
unfunded
projects

\V

N

Small number
of projects
that get
funded

Financial Sources
claim there are
few unfunded
commercially
feasible projects

Inventors, small
companies claim
there is insufficient
risk capital for a
relatively large

number of feasible,
unfunded projects

Peat, Marwick and Partners




EXHIBIT TIYI-2

INSTITUTIONAL SOURCES OF CAPITAL FOR INNOVATOR

DEBT AND RATIO OF DEBT TO LIQUIDITY
o SOURCE TERMS OFFERED EQUITY INVESTMENTS OF EQUITY COMMENTS
chartered banks 0-3 yrs, 100% debt no equity - branch bankingsystem reduces loan competition at
(up to 10 yrs, for except local level; Bank Act restricts equity investment§
term loans in through - only $30-40 million has been invested in the
ig%}l Business Loans subsidiaries Small Business Loans Act formula.
foreign banks 0-3 yrs. ’ 100% debt - generally "suitcase" money investing in short
term money markets
caisses populaires, 0-5 yrs. 100% debt no equity - credit unions restrict lending to members, caisses
credit unions investment don't,
trust companies
(excluding mortgages) 2.5 yrs, 100% debt no equity
investment
finance companies 0-7 yrs. 100% debt no equity
investment
term leaders, 5-10 yrs. 100% debt no equity -~ IDB has power to invest in equity, and new
including IDB investments legislation (Vir. FBDB) encourages it but
thus far still remains only potential.
insurance companies 10-20 yrs. 80-20% little equity -~ investments are generally conservative and with
is non-liquid large organizations, hence very liquid, -
pension funds 5-15 yrs. '80-20% about 5% is - investments are generally conservative and with
(including government) non-liquid large organizations, hence very liquid,
mutual funds 5-15 yrs 20-80% under 1%% is - investments are generallf conservative and with
non-liquid large organizations, hence very liquid.
CDC, provincial various some 100% debt equity mostly - many provinces "burned" by equity investments;also
development corporation some largely non-liquid susceptible to large companies providing jobs
equity - CDC has invested in 3 V-C firms, but generally
will not invest less than $2 million in equity.
merchant banks 3-15 yrs. 60-40% most of equity - few merchant banks in Canada and role is not well
is non-liquid accepted by businessmen.
venture capital 3- %g yrs. 40-60% most of equity - venture capital firms are "riskier banks'" and
firms (t{Bl§gar§ up =0 is non-liquid  very few funds are available for start-ups. |

‘rce:

Compiled by Peat, Marwick and Partmners S‘v Team




' RISK CAPITAL GAP: FEXPANSIONS

In our survey of companies the small entrepreneurial firm

seeking to launch a new product line typically claimed he faced equity

and debt risk capital shortages. Similarly, our interviews of medium

sized Canadian controlled firms showed that borrowing money for expansion

purposes was very difficult.

A tone that permeates company comments is the conservatism
of Canadian banks and financial institutions. .This is the general
attitude of companies interviéwed in other studies.®* Another way of
expressing it is that the over311 financial environment in Canada is

not sufficiently entrepreneurial, and is too much oriented towards the

conventional balance sheet accounting approach to financing.**

Private sector risk capital availability has been compiled

by source of funds on Exhibit III-2. Most institutions want to have

either high 1iquidity'or very safe investments for their equity holdings.
Term lenders and other institutional investors in long-term debt instru-

ments are also very risk averse. <Thus,'any examination of the different

types of firms shows that they are not geared toward risk investment.

WHY LACK OF RISK CAPITAL

There are a number of interrelated reasons for the lack of

risk capital environment in the financial community:

* Litvak and Maule, Canadian Entrepreneurship: A Study of Small
Newly Established Firms, Carleton University, October, 1971;
Robidou, op. cit.

%%  Interim Report of the Select Committee of the Ontario Legislature
.on Economic and Cultural Nationalism, Capital Markets, Foreign
Ownership, and Economic Development, 1974.
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There has traditionally been a very small investing
middle class in Canada,* and most Canadians are
generally predisposed toward insurance and bank
deposit savings.*%* The Federal Government encourages
this form of investment through tax incentives -
toward relatively risk free registered retire-

ment and home ownership savings plans for example.

The historical development of a centralized
branch banking system, has concentrated capital
in Canada. The interlocking business arrange-
ments between the banks, large corporations,
(foreign- and Canadian-controlled), holding
companies, and other financial institutions
leads to most of this capital being used to
finance the day-to-day operations of large
companies. Although banks have recently

been attempting to encourage loans to

small companies, there is little incentive

to support the more risky technological
innovations of small to medium-sized
entrepreneurs.

Canadian governments, primarily federal, have
tended to regulate the financial institutions
in a highly protective manner. This has seg-
mented the financial structure and restricted

the forms and patterns of investment or asset
accumulation. ®*% .

Added to the environment of concentrated capital
and govermnment regulation is the relatively
non-competitive nature of the banking and
business throughout Canada's history. From

our discussions in the venture capital industry,
the "old boy" network of the Vertical Mosaic

1s still very much a factor.

These factors are part of the Canadian business and social

context, past and present, and definitely contribute to handicaps to

financing technological innovations in Canada.

*%

k&k¥k

Porter, John, The Vertical Mosaic, University of Toronto Press, 1965.

Grasley, Robert, op.cit.

Ontario Select Committee, op.cit.
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AREAS OF GOVERNMENT INITIATIVE : 3

Should government directly assist innovators by providing risk
capital or encourage individual and financial institution investors to be

more entrepreneurial? In our view, such initiative would be complementary

and both are necessary.

First,the Federal Government should examine tax and regulatory
policies to provide incentives to (a) individuals and (b) institutions,

to increase risk capital availability.*

Second, a quasi-government organization could be established
to assess and finanéially assist investors' and prospective innovators'
'.prdpoéals. Such a mechanism Wouid be oriented to technological develop-
ments, éé opposed to traditionai venture capi£a1 firm activities. This
is proposed‘as a_more.direct way- to assist technological entrepreneurs

than a program to increase incentives for private investors.

Third, to assist larger scale innovation, governments should
support companies directly, rather than throughfdevelopment company inter-
médiaries. In this way, a judgement could be made whether to use financial
or other government policy and program leverage. Governments traditionally
have invested iﬁ béil—éut situations, fof regioﬁal development policy
reaéons, or in sﬁper—technologies (e.g. Bricklin; Kraus Maffei, Glace Bay
heavy waterplant). Governmenté haﬁe generally a.horrendous track record
with direct‘investment; but it is likely that there will be a tendency to

do more rather than less of it in the future, and their effectiveness must

be improved.

* See Grasely, Robert, op. cit. for several proposalé in this area.
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Fourth, there should be a more vigorous government role in the
improvement of the overall management capability of the entrepreneur
or inventor starting up a company, as suggested in the previous section.
Financial and management development assistance could be handled, for

example, through the existing IDB structure, or its successor.

In summary, Step 2 in overcoming handicaps would be a variety
of programs and regulatory approaches to provide more risk capital and a

more entrepreneurial environment in the financial community.
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IV - LACK OF TECHNOLOGICAL CAPABILITY

From our interviews and research into other empirical studies
about the technological capabilities of primarily medium and large

Canadian firms, we have found that:

® TFirms in Canada are generally too limited in
development and production engineering capa—
bility of the type that is required to under-
take technological innovation.

® There is generally poor transfer of technological know-
how within Canada. Although there is excellent transfer
of high technology products and processes to Canada from
outside the country, there is poor transfer of capability
to carry on further product or process development in Canada.

¢ The transfer of technological capability is a prere-
quisite to technological innovation! the lack of it is a
. barrier to innovation.

On the whole, firms in Canada are rélatively weak in technological

capability, compared to those in the U.S. and small and large Western

FEuropean countries.

LACK OF
IN-HOUSE CAPABILITY

As pointed out by sevéral observers, Canada has few indigenous
firms of medium to large size with strong engineering capability. In fact,
there were only about 15 firms with 50 or more professionals in R & D de-
partments in Canada, indicating to some extent the lack of breadth in in-house
technological capability.* The strong engineering firms we do have seem to

chafe under the taxation, procurement, and economic policies of the federal

. government. Tariff policies designed, to shelter basically uncompetitive

* Kelly, Frank, "Prospects for Scientists and Engineers in Canada",
Study No. 20. Science Council, March, 1971.



. EXHIBIT IZ-I

LOCUS OF CANADIAN TECHNOLOGY

CANADA . CANADA : CANADA

STRONG (CURRENT WEAK MEDIUM (CURRENT
TECHNOLOGY _—— MANUFACTURING
I FOCUS) I ‘ I CONCENTRATION)
INVENTION, - DESIGN AND MANUFACTURING,

( SCIENTIFIC RESEARCH PRODUCTION ENGINEERING "ASSEMBLY
—_ﬂ

TECHNOLOGICAL STAGES IN INNOVATION PROCESS

Peat, Marwick and Partners
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secondary manufacturing in Canada, hamper the development of firms with
technological capability, since their parts costs can be higher than

for their foreign competitors.¥

As a result of a heavy emphasis on government and university
R & D, Canada is comparatively strong on the research but weak in
development. Also, as a result of tariff and other policies there is

a basic "assembly" capability, but a lack of design and production

engineering among firms in Canada.

Exhibit IV-1l, shows that this basic weakness is a severe
handicap to innovation - both by large firms and their small firm
suppliers. Canada does have significant design and production engi-

. neering experience in a few components of technologically oriented
industries, such as steel, pulp and paper mill design and equipment,
communication electronics, nuclear energy, food processing, some aspects
of aviation, and ship building, among others. However, there is little

of it in many key industries, such as machine tools, pharmaceuticals, ujﬂﬁaﬁo-w#

S

o 'Q)\; l/.,t&( -

automotive, aerospace, chemicals and oil processing.

POOR DIFFUSION OF
EXISTING TECHNOLOGY

The barriers to the transfer of existing technology to Canadian
firms ~ the diffusion of technology - handicap innovation efforts in

Canada. The diffusion problem is summarized graphically on Exhibit IV-2,

* See the Financial Post, (November 10, 1973, Second Section), article
showing Husky Tools comparison of establishing a plant in the U.S.
‘ as compared to Canada.
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EXHIBITIL-2

'BARRIERS TO THE DIFFUSION OF NEW TECHNOLOGY

Existing
Foreign

Technology

-~ Government/
University R & D

- Government tech.
information and
contract support
organizations

Technology
Available
in Canada

adopting new technology

BARRTIERS

1. Lack of real technological
 know-how transferred to
Canada via license or MNE

__90anadian
2. Canadian patent system irms
currently restricts
diffusion of world

technology

Inadequate transfer
mechanisms from government
to industry

Relatively small size of
firms increases risks of

Peat, Marwick and Partners
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Barriers to the
Import of Technology

Licensing

Licensing foreign technology is one important means of acquiring
existing technology. However, it does not generally support innmovation
efforts. First, it is difficult for Canadian firms to acquire more
than the cﬁEEQEEBAFiﬁytS to new technology, mainly because the company
selling the new technology perceives Canada as a poor base to exploit
North American or world rights from the licence.* Second, the technology
that Canadian-controlled firms do secure is up to nine years old, hardly l

conducive to maintaining technological leadership.*¥*

!

Third, foreign-controlled firms import the lion's share of ?;EAJ j

. licenced technology to Canada ($110 million in 1972, compared to $6.2 (‘f"""“‘ L 7
million paid in royalties by Canadian-controlled firms). However, as =
described in Section VI, the technological knowhow is not generally im-
ported and Canadian subsidiaries do not have the capability or authority

of developing uﬁon this technology.

Patents

A similar situation exists with respect to patents. Ninety-five

percent of the patents granted in Canada are taken out by foreign owners,

* Statistics Canada, Quarterly Estimates of the Canadian Balance of
International Payments, Third Quarter, 1973. In 1972 about 65% of
licences acquired by Canadian firms allowed market access to all
countries; however, most of the unrestricted licences are reputed
to be cases where there is little feasible opportunity for Canadian
firms to develop export markets.

. *% Firestone, 0.J., "Innovations and Economic Development - The Canadian
Case'", Review of Income and Wealth, No. 4, December, 1972.
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LIT'TLE DIFFUSION OF TECHNOLOGY
' THROUGH IMPORTS OF PATENTS,LICENCES

WORLD : CANADA

LICENCES
FOREIGN LICENCES ACQUIRED
o QA No real
R
X ‘} technology (-
‘ transfer
<; ' CANADIAN LICENCES SOLD
PATENTS
CANADIAN PATENTS
TAKEN OUT BY FOREIGNERS
% i Patents used <___
to protect
markets
Patents
taken out

by Canadians

Peat, Marwick
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and very few of these patents lead to a transfer of technological knowhow
to Canada. In Canada only about 1/6 of patents are worked, versus 1/2 in

the U.S.%

The Economic Council of Canada study's criticism of the Canadian
patent system as being too restrictive and unduly impeding competition has
not been effectively countered despite the lobbying of Canadian companies.*%
A recent United Nations study also concludes that a strong patent system
works to the disadvantage of industrially underdeveloped countries - which
includes Canada in this case. It concluded that an overwhelming majority
of patents granted to foreigners, have been used as "import monopolies”,

‘and that those that are worked result in high royalty payments and

restrictive practices,®¥*¥

A graphical illustration of the Canadian situation with respect
to licences and patents is shown on Exhibit IV-3. Neither has been an
éffective means for developing broad technological capability through
diffusion of existing technology in and into Canada.

Barriers to the Use of
Government Technology

Roughly two-thirds of Canadian R & D has historically been
undertaken (not financed, but actually worked on) by governments and

universities as opposed to only about one-third in the U.S. and the U.X.

* ibid.

*%  Firestone, 0.J., Economic Implications of Patents, U. of Ottawa, 1971.

*%*% The Role of the Patent System in the Transfer of Technology to Developing

Countries, prepared by the U.N. Dept. of Economic and Social Affairs,
the UNCTAD Secretariat and the International Bureau of the World
Intellectual Property Organization, July 1974.
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Corporations.have difficulty commercializing on their own R & D.
The barriers to the commercialization of government and university R & D
are even more pronounced, since it generally requires a transfer of
technology from government institutions to industrial firms in the first

place. Government personnel policies encourage continuous government

.service rather than fostering spinoff situations where employees set up

their own firms to commercialize government research results.

Contracting out R & D to companies is one way of improving the
diffusion of government R & D. In spite of announced policy by the
federel government to contract out a substantial portion of its scientific
reseerch, less than five percent (about $30 million) is now done so, .It
is. proving difficult however, partly because of a natural tendency for
departments to keep R & D in-house, and also because the nature of
government R & D as developed over the years does not lend itself to

commercialization.

Federal and provincial governments are involved in supporting
various research organizations. Some of these are research institutes,
which focus on areas identified joinfly by government and industry,
while_others try to market their technical services to existing indus-
trial firms. Both types perforﬁ useful functions; however, their
projects eeldom result in successful commercialization of new technology.

Fragmentation
of the Industry

One of the major barriers to the diffusion of existing tech-

nology is the small size of firms in specific industries - small in part




because of their small market share.* Gearing up to develop a techno-
logical capability is expensive, and where an industry is fragmented

and sales limited to Canada it cannot be justified. Consequently,

further development of that technology is inhibited.

WHY LITTLE
ENGINEERING CAPABILITY

The lack of the development of strong Canadian based engineering
capability can basically be traced to the industrial structure of Canada.
As pointed out earlier there has been little historical emphasis on

performance maximizing industries.

The foreign subsidiary operating in Canada is dependent upon
foreign technolog& and, therefore, does not need to develop it in Canada
in most cases. Thus, import of foreign technology through the subsidiary
has pre-empted the need for its development by Canadian-controlled firms

in Canada.

There has been no coherent government policy to maintain
engineering capability in Canada. The classic case was the dissolution
of the Avro Arrow in 1958. Another example is the case of the automotive

engineers who left the country following the Auto Pact.

Lack of qualified or skilled manpower was cited by many firms

interviewed as a seribus handicap to innovation. However, manpower

® Globerman, Steven, Technological Diffusion in the Canadian Tool and
Die Industry; An Empirical Study of Inter-Firm Diffusion for a
Sample of Canadian Textile Firms; Technical Diffusion in the
Paper Industry, these papers prepared for the Office of Science and
Technology, Industry, Trade and Commerce, 1974,
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specialists and engineers have conflicting views on whether there is
an actual shortage of engineers and skilled technicians. They feel
that most engineers in Canada do not deveiop skills required in design
anid production engineering. This lack of skills is partly the result
of a natural,tendenc& for universities to orient their curricula to

the jobs that wére available to their graduates, i.e. moétly government
or uniVersity°*

POSSIBLE
GOVERNMENT INITIATIVES

To improve the technological capability of industrial organi;
zations there afé a number of areas of government initiatives.
In-House
-Capability
| In terms of improving in-house éapability of firms in Canada,
incentive grants could be ofientéd toward making a much more substantial
impact on particular firms. Grants could be used to finance continuous
technological development to bolster firms that are or have the potential
to be competitive.in international markets, based on Canadian technological
capability, T§ avoid political ramifications of sponsoring one firm over

another,: the Federal Government  should gonsider part equity participation

to gain future returns from its investment.

- Second, in-house capabi;ity-can be fostered by upgrading engineering

and production designlékills. Education iﬁstitutions should be encouraged

5

See Boyd, A.D. and A.C. Gross, Education and Jobs, Study #28,
Science Coupcilef\Canada and Kelly,'Frank; Prospects for Scientists
and Engineers in Canada, op.cit.
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to provide a more practical and manufacturing orientation to their

teaching programs.

Third, manpower and immigration policies should be more co-
ordinated with innovation policies. Pools of specialized labour should
be monitored on an industry sector basis, and assistance given to retain

them in Canada and transfer them to other industries if necessary.

Other federal policies can favour the development of in-house
technological capability. The financial and management areas have been
discussed above. Steps to reduce fragmentation, improve Canadian firm
competitiveness and foster parent/subsidiary technology transfer are

discussed in subsequent sections.

Diffusion
of Technology

Policies and programs to foster the transfer of existing tech-
nology should be viewed as part of the process to upgrade the in-house
capability of firms. There are several potential initiatives in this

area in addition to those suggested immediately above.

First, stepping up the off-loading of intermural government
R & D would facilitate the transfer of technology to technologically-
oriented firms. Hiring by contract professional and technical staff
for provincial and federal research organizations, and providing them
with incentives to spinoff to form their own private organizations,

would help achieve results in an R & D contracting-o

AT A
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/
Second, the federal government could implement the thrust of

the Economic Council's recommendations to free up the patent system, largely
through compulsory licencing and more limited durations of patents. Care
would have to be taken (as the ECC report says), to maintain the use of

the batent system as an encouragemeﬁt to domestic innovation. However,
reducing the monopoly of'foreign-held patents would increase competition'

and thus be a stimulant to innovation.

Third, in the area of licencing, there should be a regiétration

of licences. At the same time there should be an examination of regula-

tory or assistance programs to encourage firms to obtain licences under

i;more favourable terms for the purpose of exploiting technology in inter-
i

| national as opposed to strictly Canadian markets.

Fourth, a mechanism to support the commercial exploitation of
patents of1inventors'an4 small R & D firms was suggeéted above as a means
of overcoming managément and financial handicaps. The same quasi-public
agency couid éssess the technical merits of an idea or patent and, By
‘helping to.devélop it (possibly éiggz the filing but before the granting

of the patent), local advances in technology would be diffused more widely.

Thus, Step 3 in overcoming handicaps to innovation in Canada

is to develop in-house capability of firms in Canada and help diffuse

existing teéhnology. To do this requires direct stimulation of
technological capability and interventions in the market place to
make the economic enviionment of the firm more conducive to

developing this capability.




V - MARKET SIZE AND STRUCTURE HANDICAP

Based on empirical studies of industries and interviews with

company officials regarding the size and structure of the Canadian market

we conclude that:

e Innovation is often inhibited by the limited
size of the Canadian market, the large number
of producers in the market, or the large
number of product lines in broad product
categories; sometimes, it is a combination
of two or three of these factors.

e The "threshold" costs of maintaining innovative
capability are expanding rapidly in many
industries, outstripping the resources of the
Canadian firm, and often the total productive
resources of all companies in an industry.

e When a Canadian firm does innovate, it
generally does not gear up production fast
enough or to sufficient volume to fully
capitalize on world market prospects.

The limited size of the Canadian market (relative to the U.S.
or the EEC) and its fragmentation are unique features of the Canadian
economy.

SIZE AND MARKET STRUCTURE
IMPACT ON SEVERAL INDUSTRIES

One of the handicaps frequently mentioned by companies
interviewed was '"'the small Canadian market'". They were in effect
saying that the total market share they felt they could gain was not

large enough to justify the R & D, production engineering, and marketing

costs required to innovate.




In most cases, innovators felt they had to export to achieve
successful innovation. Moreover, they faced many competitors in the
Canadian market, which gave them too small a sales base to generate

attempts to inhovate.

Various industry studies document the impact on size and

structure of market, as follows:

1. In examining the impact of scale of production
or manufacturing efficiencies, Daly found frag-
mentation of product lines in certain industries
inhibited specialization and hence innovation.*

- in the rubber tire induétry, the large number of
product lines inhibited the use of the "merry-go-
round", a specialized piece of equipment.

- in the garment industry Canadian manufacturers
- use more versatile machinery than their U.S.

counterparts to produce a large number of
product lines. :

2.  In the construction industry innovation is inhibited
-in part due to the complexity and fragmentation of
markets, equipment suppliers, and regulations.*#*

3. In the computer industry a strategy aimed at
development of peripherals rather than main
frames, was recommended, largely because of
the smaller Canadian market not being able
to support the development of the high cost
of innovation for main frames.¥¥*

4. In the chemical industry the increasingly high
capital costs are becoming too much for the
Canadian market to justify innovation invest-
ments,*&&%

* Daly, D. J. et al. ‘Scale and Specialization in Canadian Manufacturing,
Staff Study #21, Economic.Council of Canada, March, 1968.

*% Wilson, A.H., and A.D. Boyd, Technology Transfer and Innovation in the
Construction Industry in Canada, Economic Council of Canada, April, 1973.

*%% Science Council of Canada, Stratégies of Development for the Canadian
Computer Industry, Report No. 21, September, 1973.

k%%% Streight, H.R.L. "The Climate for Research in the Seventies', Chemistry
in Canada, May, 1972. '




5. In a study of the telecommunications industry, it
was concluded that there were too many carriers and.
suppllers of transmission equ1pment for the Canadian
market, and that the Canadian market is simply. too
small to justify the development costs of the next
generation of terminal equipment, even for a producer:
for the total Canadian market.#®

6. Bourgeault cites figures for television receivers,
appliances, and pharmaceuticals as consumer pro—
ducts where there are a large number of producers
and product lines. #*% ‘

These scattered references‘illustrate two features of the-
Canadian market structure. First, industry is. fragmented due to
regional and other factors, and hence, firms are often small: There~
fore, most cannot afford technological sophistication let .alone attempt
major innovation. Second, even if the productive capacity were rational-
ized into one or two firmg in a specific‘product line, the increasing
high cost of innovation in some cases.WOuld_make it Qﬁesfioﬁable whether
innovation should be>a£tempted.

Three Industries
Surveyed by PM&P

The firms we surveyed provide more insight into the market
size/structure to innovation relationships. Briefly, the results for

the three industries surveyed are reviewed in the following paragraphs.

. In many electronics subsystems innovations, companies»have to
penetrate thé_international markeﬁito achieve a sufficiently large
profitable return on a new_prqduct; although the development,.prpauction,
and marketing costs of innovation are relatively low. However, basic
or fundamental electronics deVelopméﬁts,_éuch as transistors and semi-
.conductors,‘réduire a much higher level of investment, while access to
vexport markets is also a requirement. Hence; there are many -sub-—

system innovations in specialized -areas.of eléctronies in Canada, but

% Communications Canada, Working Paper. Canadian Télecommunication
Carriers and Their Suppllers, National Telecommunlcatlons Branch
June, 1974.

%% Bourgeault, Pierre, L. op.cit.




0n1y large companies with a 1arge domestic market share (such as

" Northern Electric) can attempt to- compete in. basic communications

electronics developments.

While.therevisfa‘relatively,large marketrfor‘mining and pulp

and paper‘machinery in Canada'(compareddto‘the_Uis;), there has been a

traditional dependence on imports and What—goods are:prodnced‘in Canada
“are most often licenced,designs; h & ﬁ;and production facilities-costs are

also relatively high.v-The Canadian innovators have to findvniches in the
-market for smaller size, specialized machinery prodncts, which do,not,re—

quire hngeVinvestments in.innovation.costs. Generally;.export,sales are
,:counted onvfor,innovationﬂsnccess.

Large appliances are consumer goods ‘which require large marketing

expenditures to establlsh brand 1dent1f1cat10ns either for domestic or ex—

port m‘arkets.* Major foreign-‘-control"led“fi"rms enjoy 5pill-over marketing : N .
Iadvantages from the United States in brand identification (although spill-

over advertising is not a. large factor in the promotion of spec1f1c new pro-

ducts in Canada), and thus the entry costs of other firms are high.

For small appliances,.R & D and production costs are relatively

low; although marketing entry costs are high. One way of keeping down
innovation costs (i.e. the marketing costs) is for a company to sell

"through a_larger'company'sfestablished distribution channels,
_ Thus,‘from our own;survey, we learned that R & D.and other

market entry costs.are high, when related to potential return for firms

that want to attempt innovation. “Also,. 1nternational sales appear very

i_mportant to the-,commerci'al exploitation of: an innovatlon. These findings .
tend to - confirm that the fragmentation of the already limited Canadian
markets 1mpose con51derable barr1ers to 1nnovatlon, given the substantial

investments reqnired to innovate.




HIGH COST
OF INNOVATION

A consequence of the relatively small and fragmented Canadian
market is the difficulty of firms being able to afford competing
through innovation. This is the result of the so-called '"threshold"
level of R & D expenditures - the minimum expenditure level required by firms
to sustain a competitive innovative capability in performance maximizing

industry.

The threshold expenditure level concept is described by
Freeman* as:

"a minimum level of R & D work in progress,

sufficient to keep abreast of the technical

changes in components, to introduce a flow

of improvements and to launch completely new

models when forced to do so by the competition."

It therefore follows that a firm in an industry must commit
an absolute minimum level of resources appropriate to the needs of the
product lines to remain competitive in that industry. Below this level

of R & D commitment, it will normally be impossible to develop new

products with lead times short enough to survive.

Threshold R & D expenditures vary with the product line,
but sample ones used by Freeman, as shown on Exhibit V-1, illustrate

that maintaining an innovative capability can be very expensive.

There are many indications that innovation is becoming even

more costly at geometrically progressing rates. For example, Simmonds®*

examined the scale of investment of several industries, concluding that

*  Freeman, Christopher, The Economics of Industrial Innovation, Penguin,
1974,

*% Simmonds, W.H.C., "The Analysis of Industrial Behavior and its Use
in Forecasting", NRC Published in Technological Forecasting and
Social Change, 3, Pages 205-224, 1973.




EXHIBIT V-1

EUROPEAN DEVELOPMENT THRESHOLDS AND LEAD TIMES

EARLY 1960'S

1

- Pounds Sterling -

Threshold Derived
PrOductz Development Lead Annual R&D
: Cost Time Expenditure
( 000) (Years) ( 000)
Radio communications receiver 80-150 2 40-75
VHF transmitter 240-360 4 60-90
Laboratory oscilloscope 300-450 3 100-150
Marine radar set 1100-200 3. 33-66
Spectrum analyzer 100-200 3 33-66
- Machine tool control equipment 300-600 3 100-200
Small scientific computer 1000-2000 3 333-666
Research satellite 500-1500 4 125-375
TV colour camera 1600-3000 4 400-775
Small quasi-electronid
telephone exchange 2000-4000 5 40C-800
Large fully electronic :
telephone exchange 6000-9000 6 1000-1500
Range of EDP computers,
software and peripherals 8000-16000 4 2000-4000
Communication satellite 10000-40000 5 2000~-8000

SOURCE:

Although these figures bear some relation to the actual orders of
magnitude, they are not intended to be an accurate representation.

Except in the case of computers, these are single products. 1In
practice, of course, a firm WOuld usually be involved in a range

or in several products.

Excluding preproduction expenses, 1nvestment in tooling and market

research.

op.cit.

Freeman, Harlow and Fuller (1965) from P. 155, Freeman, 1974,







scale of production jumps in a step~wise manner in the science-based
industries, i.e. that the cost of innovation of each new technological
generation of a product is far greater than the previous cost of
innovation. Exhibit V-2 shows this historical step-wise development

of the scale of capacity.

Fewer and fewer companies can afford the threshold R & D
expenditures in science-based industries. Freeman provides examples
of British and other European companies which could not sustain
thréshold expenditures in competition with American firms. He
concludes that European countries have to rationalize certaln industries
to provide one company the resources to meet the threshold challenge
(i.e. virtually designating a manufacturer for a specific product/process

category). To compete with American giants, he suggests such rationalization

on an EEC scale in the really expensive areas of high technology.

This threshold consideration is also tﬁe subject of analysis
in other studies. For example, an American study of the commerical
aviation industry* demonstrates how fewer and fewer companies could afford
the innovation race. The study conéludes that only one corporation really

survived as an independent, viable concern.

The implications for Canada of increasingly higher threshold
costs are severe, since there are few firms with sales larger than the
total domestic market in Canada. That means that with some exceptions,

there are few Canadian firms that are giants in international terms, and

* Phillips, Almaria, Technology and Market Structure. A Study of the
Aircraft Industry, The Rand Corporation, 1971,
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EXHIBIT V-3

ILLUSTRATION OF HOW HIGH COSTS OF

INNOVATION OUTSTRIP CANADIAN CAPABILITY

Canadian firm
with small share
of Canadian
market

Size of Innovating Firm

British,
French, Japanese
German firm

with dominant
share of own
domestic market

U.S. firm
with dominant
share of U.S.
market

e.g. new
generation
computer,
civilian

Canadian firm
with dominant
share of Canadian
market

e.g. electronics
sub-system,
small appliances

small scale
specialty
aircraft

e.g.

e.g. major
computer
peripheral,
major process
or materials
innovations

aircraft,
major electronics
component




which have threshold resources required. Exhibit V-3 illustrates the
relative Canadian market size problem by way of examples in comparison

with other countries with larger domestic markets.

In some product or process categories, the threshold expenses
for maintaining an innovation capability are relatively low, and a large
market share is not critical to the innovation process. In others, a
Canadian company must have a dominant market share in Canada to sustain
the threshold expenditures required. However, in many areas, the high
cost and risk of inmovation simply outstrip Canadian reseurces, even if the

industry were rationalized.

If a firm grows in sales well beyond the market size of the
country (e.g. Massey-Ferguson, Phillips in Holland, Volvo in Sweden),
theﬁ the small domestic market barrier can be overcome. The point is
that itiwould be unrealistic to expect such a sustained R & D
capability out of proportion fo the domestic market for more than a

few companies.

The implications of the increasingly high cost of innovation
are several. First, Canada will haﬁe to learn how to‘identify more
effectively niches in high{technology areas, Second, in some industries
Canada requires rationalizétion of productive capacity in fewer firms.
Third, Canada should be ve;y selec@ive as to which large scale efforts

should be attempted at any one time.

»




There are implications also that ‘Canada will have to increasingly

/
explore joint venture arrangements with other countries. The Canadian

government and Canadian firms will probably have to .cooperate.with foreign

organizations to participate in maintaining the sustained innovative

capability required for high-technology industries.

NATIONAL ECONOMIES
OF SCALE

Market size and structure, with the attendant problem of scale
economy in Canada, have been the subject of much economic discussion.

It is often suggested that Canadian firms have too short production.ruﬁs

' or too small plants to be competitive in international markets or in

domestic markets without tariff protection. In this caée, the economies

of scale brought about by the longer production run or the larger plant

size must be supported by 1arge markets.

There are edditional factors at work in high technology induéte
ries, which achieve economies of scale as defined somewhat.differentlf.
Basically, there are produetion efficiencies, i.e. lower .cost for each
unit of Qutpﬁt,‘associated with cumulative prqdﬁction, rather.than from

larger pfoducti&n lot SiZes.that are nofmaliy considered -to be central. .

to the economies of scale concéept. This interpretation is sometimes referred

to as "dynamic" economies of scale, and described as follows:

"Dynamic economies of scale arise from adaptive
learning of the labour. force and management engaged
in the productlon process. . They are additional to,.

but intimately related to, improvements -arising from
R and D, and from the normal "static" economies of

“scale ~ reduction in unit costs: arlsing from the
spread of fixed costs over a larger productlon and
'sales volume".* - :

* TFreeman, op.cit. P.151



Corporations in high technology industries appreciate the

results of dynamic economies of scale. As they acquire R & D and pro-

,

ductioﬁ_experience,“they'can:advanpe'to the next'technologicalrstagél~
more rapidly, and makezimproVeménts;in the production process fhat ldwer’
unit costs.f:Such decreases ih'uﬁif'costs afeiagtually'quite predictaﬁle.
Typically, as shown by<empiritai”study,'a doubling of cumulative output
in a éhanging-technéiogical environment results in.20 to 30 percent unit

£

. cost reductions.®

The prediqtabiiity'§f tHe dynaﬁic economies of scale effect
in rapidly changing tegﬁnoldgies haé'led to theﬁdévelopmenf OfAthe_EEESET.
igggg_gﬁzzg'as'a planning tooi_fq;'gompapies.#* ‘Ina tjpical product
1ife‘é&c1e, én inﬁéﬁé;ion ngults iﬁ a pfodup;/procéséjwith.é supexiqr
‘performancé thétlwiil sgll by the‘véry na#ﬁregof its‘supériority. ﬁ@w~

.ever, other producers begin to manufacture an imitation of the innovatioq; '

as the'accumuiaéed:vélumelof préduétion'grows fqr,the‘innOVatiﬁg éroduééf
aﬁd its imitators, the7pnit production céétid;dps for-all‘produCérs, |
Producers can then“iower prices in'anticipation offtheix_owngor their
cdmpetitérs' caﬁabiliéy to redﬁée per uﬁit costs, as determined by the *

_experience curve for each product line.

* Abernathy, William J. and Kenneth Wayne, "Limits of the'Learning‘CUrVe",
Harvard Business Review, September-October, 1974. The authors state that:
"Evidence on cost decreases in a wide range of products,.including semi-
conductors, petro-chemicals, automobiles, and synthetic fibres, supports
the notion that. total product costs, as Well,és“manuféctufing'dosﬁs; decline
by a constant and predictable percentage  each time volume doubles."
See Also: - Chemistry in Canada, "Strategies for Maturing Industry: Using
. Experience Curves as Planning Tools'", 1972. '
** There is a similarity between the "learning curve" and the
- but the distinction between them is as follows: L
"The learning curve (also calleéd the progress function and start-up function)
shows that manufacturing costs fall as volume rises. It has typically
. been developed for standardized products like airframes and cameras.

"experience curve",

"The experience curve traces declines in the total costs of a product line
over extended periods of time as volume grows. Gas ranges and facial

tissues are two major product lines on which experience curves have
been developed.'"(ibid) :
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EXHIBIT V-4
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Exhibit V-4 graphically shows'the experience curve.. The
slope is steep for new products, that is, the costs drop very sharply
_as accumulated production brings improved technology and other efficiencies.
Normally, the strategy of companies in faSt-changingvtechnological areas
is to try to dominate the market to.achieve large volumes; AaS'a result
ofithe accumulated production erperience, they can then reduce unit
costs. As a'product matures, the slope.of itsdexperience curvecbecomes
more flat. At that pointlno producer can reduce his price simply based .

on future decreases in per unit costs, since ‘the cost is relatively stable.

What happens to Canadian firms“in this process? A Canadian
firm may innovate, but does not usually get the full value of its
innovation because there are constraints to full exploitation of the

innovation. The constraints are primarily as follows:

1. Canadian firms tend to produce only in a volume

' equivalent to their expectéd market share in 4
Canada. This is because of tariff barriers against
entry into foreign markets as well as. the protective -
Canadian tariff barrier which produces the '
necessity to'achieve international competitiveness.

2. Because there are too many producers and product
lines in many product categories, the Canadian
company is too small to develop. production

- capacity quickly enough to dominate the world
market. -

If the product is a good one, large‘foreign companies will

A

tend to imitate the product and develop in a volume large enough to swamp

the Canadian company - by reducing,the.product cost sharply, thereby

V-10
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undercutting the Canadian compahy. Alternatively, the foreign company
will leapfrog ahead of the Canadian company by developing a superior

product.*

Therelate two basic implications to this dynamic eeonomies of
scale effect associatee Qith high technology'industries. First, Canedianvjv
firms should more'freduently gear preductioﬁvto penettete theiwerldAmarket,
and thus quickl& develop considerable accumulated pre&hction experience.
Second, if the production capaeity to full& eﬁploit the innovetion through
large volume production is not available ih Canada, the innovation could
be licensed to foreign producers or otherwise developed as joint vehtures.
with foreign firms. The latter strategy ehouldionly-be'adopted‘if‘the
capacity does not exist or cannot be develgped tapidly in Canada. |

As diecussed above, the experience euxﬁe is used asiafplahhing
tool by companies to dete;mineAstrategy.. To be mofe‘cempetitive, a
company can reduce pricee in anticipationhofmfutﬁre‘per unit ‘cost
reductions and can plan production volumes lerge-enough to ensure that
cost reductions are achieved. It is also used‘hy,equntriee 1ike Japan
in relation to the country's total cumuletive.R & D-and production
experience. As such, it is\a tool to evéluate-ehd suggest nationai‘,.
competitive strategies in_high techgo%qu,p:oduct lines. .Although.Canada_
does not have the same degree of industry censensué}planning as is the“
case in qagan, the experieheeteurvegcan be.used to dempnstrate the
potential merit in greater fationalization otpprodqetion in high .

technology industries in this country.

Thus, more understanding of the experlence curve for partl—
cular product lines is requlred to assess the pOSSiblllty for Canadlan

companies in toto. rapldly accumulatlng productlon experlence.

* In this context, it is interesting to speculate on the fate of the
Candu reactor or the STOL aircraft developments. :
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GOVERNMENT INITIATIV
TECHNOLOGY - EVALUATION CAPABILITY

Since thevprivate seotor has not deVeloped a technologiCal
base in verybmany 1ndustr1es in Canada; the Federal Governmentvhas not
had to be concerned w1th understandlng ‘the relatronshlp of market
-51ze, etructure ano 1ts.1nnovatlon rmpllcarlons in nalntalnlng threshold

expendltures and‘achlev1ng dynamlc scale economles.

. One result is -a tendency to jump into prestigious "big science"
projects,'without-examining their implications. Other countries
(partioularly France) 'also commit the strategic error of neglecting the

analysis of the high costs of innovation. -

: Two'examples~w111'demonstrate the_importanceéof having'a'

oapabilitj to.evaluate'teohnology in terms of product'lifelcycle,Iand the
production/narketiné decisions‘Stemming from i£7 The first éxample =
concerns STOL; e are anareiofihow'lead time has Been lost in this
partiouIaerroducf deveIopﬁentf'”HoWever; do We'know‘the'effect of the
loss of lead time, theé market potential, or the state offtechnoIogioaI
developnent in other countries?* In the seoond;exaﬁple, the Science
Council reéommended7a‘strategy'fo develop}peripheraia in the computer
industry;“tHowever,"whilefdeoisions‘aS"to‘oOmpnter‘industry'strateéy‘are
 being formnlated,”theiCompetitivefefforts of other countriee or foreign

companies may be foreclosing Canadian options.**

% The Federal Ministry" of Transport 1s undertaklng an assessment’ of thlS
partlcular program. ,

o Other examples could be drawn from most high—technology companies in
- which the Federal Government has -made’ 1arge 1nvestments, partlcularly
in- electronlcs and aerospace. :
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. ~ ~ The Federal Government in conjunction ‘with industry_sh’ould
consider developing a continuous capability to evaluate new technology _
through examinatlon of experlence curves for new product llnes. Such

capability should have the following features. ] .

- the evaluation must be a continuing
process, since the technological ,
capability of competltors is constantly

" changing

‘= it must be outward-looking in terms of -
monitoring and forecasting technological
development internationally

- it must examine the individual and

collective production capability of the
different Canadian industry sectors .

- it must determine the timing and volume
of production to fully exploit the

. 1innovation that is comm1tted to
' production. :

Canada's position with respect to the experience curveé on a
national basis will assist government and -industry decision-makers in:
- possible ventures into new technology or new
product areas

- go/no go ‘decisions in continued development
and production of a product line :

- rationalization of productive cepacity into
fewer firms

- further support to selected companies 1n
technological development :
Decisions based on such technology evaluation should be made

rapidly enough to meetlthevtiming requirements of changing technology.
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Such decisions require a far ﬁore'coordinatedfgovefnment/business
' decisionémaking enivironment than has been the experience in Canada.
However, as a beginning, the technology evaluation capability is re-

» quired.

Step 4 in overcoming handioaps to>innovation in Canada; then,
(is government action based on spec1fic product and industry analysis of
threshold R&D expendltures and experlence curves show1ng what:can he

achieved through dynamlc scale economies.
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VI - FOREIGN OWNERSHIP AS A HANDICAP TO INNOVATION

We examined whether foreign owneréhip had an overall inhibiting
effect on innovation‘in Canada, and whether on - an individual basis parent
ties inhibited or enﬁanced innovation in thé'éanadian subsidiafy. We
found that:

* Foreign' ownetship has had an overall inhibiting‘

effect on inmovation in Canada as a result of its

impact on market structure, competition, capital
markets and Canadlan entrepreneurshlp.

® Foreign~controlled firms have acted as an efficient -
conduit for transmitting the fruits of new techno-
logy to Canada in the form of finished products and
processes, but have not generally transmltted the
capability to 1nnovate.

The existence of such extensive foreign ownership in the economy

is quite unique to Canada among Western industrialized épuntries.

OVERALL IMPACT
ON INNOVATION

Foreign—controlléd‘firmé"dominate theApérform;nce maximizing
industries where much of the R & D and innovation should occur in Canada.
Chemicals (inéluding pharmaéeutiéals),'aiféraff, elécfriéal and elécffoJ
nics, and machinery are the industries in ﬁhich most of the R & D expenditures
occur and the fofeign ownérsﬁiﬁ‘isj752:plﬁs £n‘alllbf them. In other
industries the forelgn—controlled component generally has the technologlcal

1eadership in the industry.®

The overail,impact of foreign ownership on the Canadian economy

engenders continuing debate. ' " S

Q

*® Peat, Marwick and Partners, Foreign Ownership and Corporate Behaviour,
Ontario Select Committee on Economic and Cultural Nationalism, 1974.
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-In terms of impact on innovation, the arguments that its impact is

negative are%:

1: Through patent protection, market power, and other
entry barriers, foreign-owned. companies have inhi-
bited competition in several industries (e.g. auto-
mobiles, soft goods), and this reduced competition

* inhibits innovation. . :

2. In other industr1es (e.g. telecommunlcatlons, consumer
durables, engineering. ‘constriction) foreign ownership
tends to fragment the market and introduce excessive =
product differentlation for the: Canadian market,*%
Fragmentation is partly the natural ‘business dtive
of multi-nationals to obtain their market share in.
Canada, but it impedes ‘the development of 1nnovative
capability in individual flrms.‘ '

3. One comparative advantage of a multinational firm is

' partly based on transmitting continuous technological
development to its subsidiaries, which reduces the
need for technological development in Canada.

" 4. Direct forelgn investment has replaced the need
for entrepreneurship in financial institutions
. and in many manufacturing sectors.’

There are positive”argumentsvfor-foreign'ownership,'although"
seldom is it argued that foreign ownership_has stimulated'innovation,in
Canada, In certain circumstances, foreign-owned companies have stimulated -
competition and thereby innovation.*%%* As well, foreign-controlled firms
have contributed to the amount of R & D in Canada. However, policies to
stimulate‘foreign direct investment in Canada.have‘not generally been

conducive to technological innovation' in this country.

* Primarily drawn from the "Gray Report"'— Foreign Direct Investment in

' Canada, 1972, and the Peat, Marwick reports, op.cit..

*%  One study shows a particularly strong correlation between forelgn owner-

’ ship in an industry and product  differentiation (Eastman, H.C. and .
Skykolt, The Tariff and Competltlon in Canada, Macmlllan, Toronto
1967 pp. 96~100) : -

%%% For example in the advertising industry, see Peat, Marw1ck and Partners,
Foreign Ownership. and the Advertising Industry, Ontarlo Select Committee
on Econom1c and Cultural Nationalism, 1973, s o
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BARRIERS TO THE
TRANSMISSION OF TECHNOLOGY

.One apparent adéantagé ;f f;feign direct investmentAiﬁ Canad;
is the ffansmission of~new fechﬁolég& to Canada. Howevér; evidencelshows :
that iﬁ most in&ﬁstries né§ ﬁfoddcf de&éiopmeﬁf capability.is‘nﬁt trénsr
mitted. New technology is introduced as imports or fully developed
productilines.that need only short production run“capability in Canada.
For example:

- in the.minigg,eguipment,"there is little

new product development work undertaken

. in Canada and most equipment is imported
directly or merely assembled in Canada#*

o in the scientific instrumeﬁt'industry‘foreign-,
controlled firms innovate much less in Canada
than do Canadian—controlled firms#**

- in appliances, Canadian subsidiaries relate to
. product divisions in the U.S. and not to the
parent's R & D facilities that could result in
innovation¥**

- in a comparatiﬁe study of foreign and Canadian- ‘
controlled firms, Safarian concluded that foreign-
controlled firms do not make the most of their
access to parent technology.®%##

The research of Professor Crookell at the Western Business School

seems to confirm that the foreign-~controlled firm does not acquire a real

understanding‘df*the'tecﬁnOIOgy'of its product.lines from its parent.

* Richardson, P.R. et al The Role of Innovation in the Mining and
Mining Supply Industries, prepared for the Mineral Resources Branch
of the Department of Energy; Mines and Resources, July, 1974. Also, -
See Peat, Marwick and Partners, Foreign Ownership and the Mining .
Industry, Ontarlo Select Commlttee on Economic and Cultural Nationalism,
1973. .

*%  MOSAIC op. cit.

*%% (Crookell, Harold, op.cit. ’

*%k% Safarian, A.E.,The Performance of Foreign-~Owned Firms in Canada,
Canadian—-American Committee, 1969.




'T_ Product divislons 1n the home country interact with the corporate RE&ED

centre, while the Canadlan subsidlary does not interact 1n this way since

it must carry all product lines._ Where the - Canadlan subs1diary 1s given o

product responsibility there is Hbre development of Canadlan innovatlve o

capablllty.‘

'Another-problem can occur when theAR'& D labs'established in.
~foreignécontrolled subsidiaries in Canada relate primarily to,the parent
rather than product development d1v151ons 1n Canada.* ThlS can mean'

that most of the innovation cycle takes place outs1de Canada.

However, interviews of foreign—controlled firms 1n this study .
',led to the concluSion that innovative capability can develop in the
following situations.v
~  when the parent s product llne is dlfferent
'from that of the. sub31d1ary

- ,in cases of exceptional entrepreneurlal
Canadlan management

- in some . cases where. companles have had a

long presence in Canada..

‘ In some industrles, such as electronics, these factors are more

prevalent than others. The 1ndividual firm. 1mpact on technologlcal 1nno-

VI-4

vation does not always follow the dominant pattern, and suggests that an exam-

:Lnatlon of the 1ndiv1dual flrms and :Lndustries in- each case should be carrled out.

*  Bourgeault, Pierre, L. op.cit. =

o
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PRIVATE . .. S
SECTOR BEHAVIOQUR

s i :
1l

Companies. in the private sector, whether foreign4 or Canadian-
contyolléd, tend.to be governed by ‘the economic determinants of their
industry. There is much more in common between Canadian- and foreign-
controlled firms than their differences.* 'Therefore, governments musf
be concerned gbout the behaviqur of all}coméanies, rather’;han 

exclusively with foreign-controlled companies.

Innovative capability Qill be located where it appearé.most
in the interests of the company_T_Canadian— as well as foreign—»
controlled firms will locate R & D.operations_in,fheiU.S, if it suits
them (e.g. some aspects of agricultural machinerf,'qonstruction,'
electronics). In othér cases Canadian- and foreignfcpntrplléd“firms_will.
exploit Canadian R & D.in the U.S. (e.g. in pharﬁégeuticals,»trénsit
vehicleé, equipment electronics). | | |

In fact, there is Cordell‘s "iron;law“ thaf.fhé‘héad office
functions will drift to the larger market aréa.**.fThis pﬁénomen;n is ver&“‘
much industry-specific, since Cana&a's technological -base varies by industry.
The advantage_td Canada of.Canadian—qontrollgd firms is that, while they
are growing{ much‘of the innovation is at least:initiglly located in Canada.
Nevertheless, in:terms of_Cénada captgping‘a substanfial part-gf:thg |
innovation cycle,. both Canadian- and foreign-controlled firms should be

subject to the same scrutiny and policy influence.

* See the conclusion of Peat, Marwick and Partners, Foreign Ownership
-and Corporate Behaviour, op.cit. -

%%  Cordell, Arthur, The Multinational Firm, Foreign Direct Investment
and Canadian Science Policy, Special Study, No. 22, Science Council, 1971.
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- An eﬁéréing developpent is the joint broject arrangemepp bétﬁeen'
vfdreign firms and Canadian firms'orAgbvéfnméﬁﬁ agencies. In'soméiéésés Caﬁadién
firms hobé'to“ééquife,fofeign techriology (e.g. Bombardier reiiénge‘bn a.

: Ffénch firm for transit technology). In other cases fbfeign_firms:exbecf to
- commercialize onVCanédiaﬁ reSeafch; In both éasesAit iS.in the interests |
of Canada's techﬁological developm;ﬁﬁitha? Cangdavnot simply be ﬁséd as a
market or a rgééaréh,baée Wiﬁh no additiong to innévative capability;

AREAS OF == |
GOVERNMENT INITIATIVE

!

. The'Gray~ké§ott‘favburéd selective bias in favour of Canadian-
owned companies. To" the extent that the Canadian-controlled firm can be

relied on to retain'ifs”inhovatiVercapability in Canada, this approach -

'ého,ul'd'be fbll(:)ﬁe‘:d:.:ﬂ:‘Cénéd/iaih-'c‘o‘ntfol‘led:company efforts 'éo:de\}elop o B .
‘innovative:capabilify'ih—hOUSé should‘be~favoufed with:nganmentAmékihg

écti&e use of a‘10%Ato.lsz.p;iceTdifferentiai optioﬁ. ”Howevér, an':

6pportunistic polipy shogid‘be suppérted_and advantage‘t?ken_bf potentiél

capabilify iﬁ’foreign—confrolled firms.’

:fThevfirst problem in trying to promote_innovation}in- Canadiénf
based firms is‘to aééééé"ﬁhetber.fhé Cénédiaﬁ capability éahfﬁe déVélqﬁed:f
at all. As discussed in'the;pfévioﬁs éection;'this;réquireshaséeésm;ﬁf
of the Canadian and_international experieﬁce“curvé:fofré pértiédlar"

producﬁ line.
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The second problem is how to get foreign—cOntrolled firms (and
sometimes Canad1an—controlled firms) to develop Canadian capab111ty The
Federal Government has had considerable experience in the negotlatlon pro-
cess involved, usually w1th f1nancra1 1ncent1ves or purchases as an induce;.
ment. With the Foreign Investment Review Act the Federal Government has
another lever to affect the’ behavlour of forelgn—controlled flrms Such leverage
should be used where approprrate as meli as the other means of public 1nter— E

vention over all flrms.

fhe third probiem‘is'how to guaranteeithat supporting innovativevp

efforts in foreignecontroileov(and CanaAian?controlieoj firms miliuhe re;
warded by the developmentyand maintenance of bona flda 1nnovat1ve capa-
b111ty in Canada. Several hundreds‘of mlllrons ot dollars‘of support bv

the Federal Govermment in a few technology or1ented-forelgn—controlled

firms shows that such support does not always'buyvcontinued support by

the parent organization of imnovative capability in Canada, (e.é.‘United
Aircraft, de Havilland). Therefore, the support must be more conditionai

or backed up by other forms of government 1everage.h

A final aspect of foreign—controlled corporate behaviour is its
relationship to foreign national governments. Negotiations can be conduc-
ted more effectively at two levels - with the.foreign government and
foreign—controlled subsidiary - if the relationship between the two is
properly understood. For example, in negotiating resources‘contracts.mith a.
foreign country (e.g. Japan), Canada could seek as a quid pro quo that.

Japanese firms innovate in Canada.
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Government will have continuing negotiations with private
sector firms - both Canadian— and foreign—controlled - to increase Canadian
technological development capability and innovation. Therefore the :
: Federal Government must acquire a more active understanding of product life
cycles, 1nternational,technological'transfer,'MNE strategy, as well as ex-
periencevcurve}assessment. A greater understanding will strengthen 1ts A

ability to exact Canadian—based 1nnovation from foreign—controlled firms. A

Step 5 in overcoming handicaps to 1nnovation - in addltion

-

to supporting the management, financial and technological needs of the

firm, and developlng experience curve assessment capability - 1is for

government to be a more astute negotiator with foreign—controlled firms.
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. VII - SHORTCOMINGS IN GOVERNMENT POLICIES AFFECTING INNOVATION

Government policies (primarily federal) have had a'significant
direct or indirect influence on the capability of firﬁs to undertake1
technological innovation. Government macro—economic policies, regulatory
activities, procurement polic{es, science nolicies and prograﬂs; and
industrial development policies and prcgrams were investigated to deter—
mine how they affected innovation. Some of the findings of this review

are as follows:

e Resource development, regional development and manu-
- facturing policies’ have emphasized immediate job. = -
generation to the detriment of stimulating téchnological
" ‘capability and innovation in Canadian industry that would
have longer term benefits. . :

. - o The principal economic regulatory activities.of ,
‘ the federal and provincial govérnments have been
set without regard to their dimpact on the achieve-
ment of other objectives, specifically technological
innovation. .

e Procurement policies have not_been used as a
conscious instrument. of policy.to strengthen .. ',
technological capability and innovation in Canadlan

- industry..

. ® Despite the stated science policy favouring the

..........

there has only been marginal implementation in
terms .of ‘federal support for:industrial reseéarch
and development.

@ There is a lack of effective mechanisms to coordi-
nate federal, provincial-and company programs in

dev131ng and implementing specific industrial

policies, which are essential to stimulatlng
innovation. -

Broadly compared to other. countrles, Canada 8 fallure to effectively

. utilize government policy to foster industrial development and innovation is

unique.’



The single exception would be the  lack of business/government coordination

in theuunited-States as well.

' ECONOMIC POLICIES

The main economic policy areas are discussed below. -

Resource
Development Policies

Historlcally, Canada 8 resource development objectives have
been rapid exploitation of natural,resources'to create job opportunities
and earn'foreign‘ekehange} "To ass1st such deve10pment few impediments
were placed on the 1mportation of equ1pment and know-how to support these
industries. For esample, a free trading zone was established for agri-:
cultural machinery‘and implementsfbetween the United States-and Canada'

~ and there has been 1itt1e tariff protection to Canadian manufacturers

of equipment for the 011 mining and forestry 1ndustr1es.

Snch‘econOmic'policies have not prevented ‘innovation from
taking place.in Canada in some of these industries, but they have had an

inhibiting effect in others. -Brieflf, the effeets'have been as follows:

1. Early strong entrepreneurial effort by one company .
in particular (Massey Ferguson) and innovative
efforts by other firms in the agricultural industry
have produced considerable technological. capability

. and innovation in Canada, This technological capa- ’
bility appears to be weakening, however.-»

2. In the 011 1ndustry, refinery development technology
has been strictly an imported technology, although
recently the Province of Alberta has focused on this
aspect. of oil industry development . *

* - For a description of how 1ittle technolog1ca1 capablllty Canadian

engineering consultlng firms have, see Foreign Ownership: Architects
and Engineering Consultants, op. cit.
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. 3. The lack of a mining eqﬁipment industry. 'and techno~ »
logical development capability in Canada was referred ‘ |
“to in a previous section, _ o |

4, In the pulp and paper industry, while there has been:
significant technological innovation among suppliers
of pulp and paper machlnery, the federal and provincial
governments have not had as an effective, coordinated
approach to making the industry as a Whole respond to
industrial development objectives, compared to, for

" . example, Sweden and Finland.* A

‘5,  Provincial governments and their Power Commissions - - ‘
' ~have historically purchased hydroelectric generating T
- equipment from the lowest bidder, rather than seeklng e :
to develop Canadian technological capablllty. SR

Canadian governments are now becoﬁing more concerned about the~
manufacturing end of the resource‘business; but past polieiesVhaye‘censtrtuted‘
a "government barrier" to'innovatdon. Based upon the discussion of the exper-
. ience curve in section V, Canada should not attemp_t' to innovate in all these;_

—

areas, but should at least try in some of them.

. Tariff Policy

In general, tariff protection has become a way of life in much
of Canadian manufacturing. ‘Companies gear their production to the
Canadian market based on tariff protectidn, and are thus unable to com-

pete,inﬂworld markets. Tariff policy that has been used to protect

manufacturing jobs has not helped: foster technological capability;;“

% See the concliusions to this effect in Price Waterhouse Associates,
A Study of Taxation Practlces Related to the Pulp and Paper Industry,
Summary, August 1973,

The MOSAIC study.gpmpared a high tariff industry (industrial ‘*‘ T
|



EXHIBIT VII-1

COMPARISON OF EFFECTIVE

. RATES OF TARIFF PROTECTION

"HIGH TECHNOLOGY"
INDUSTRIESL -

Tire and Tube

- Printing, Publishing and Engrav1ng

Machinery and Equipment

Refrigeration, Office and. Store Machlnery P

Aircraft and Parts

Electrical Appliances . ,;H'y

Communications Equipment

Electrical Industrial Equipment

-Petroleum and  Coal Products

Exp1051ves and,Ammunltlon_; Co

Plastic Resins
Pharmaceutlcals .

" Industrial and Other Chemlcal

"LOW TECHNOLOGY"
INDUSTRIES

Poultry Processors:
Breakfast Cereal
Biscuit =~

1 Process Cheese

Soft Drink

Breweries- and W1ner1es
-Tobacco Products
Rubber Footwear

Shoe Factories

Linoleum and Coeted Fabrlcs

Veneer and Plywood Mills
. Paper Box and Bag

Boiler and Plate Works
Motor Vehicles and Trailer
Electrical Appliances
Cement and Lime _
Toilet Preparations

e
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150.9
50.4
~11.5
. 10.2

" Effective Tariff2

B

27.7

61.9
105.5
42.9
63.0

62.3
47.4

43.4

18.0
"37.1
36..7
11.5
87.1

Notes: 1.

"Low" and "ngh" technology categories are based on falrly arbitrary
-selection criteria and are relative terms only..

2. iEffective rate of tariff- as defined by _the' author is "the percentage
increase in value added»per un1t of ‘output that is made p0831b1e by

the tariff structure"

Source:

Department of Finance, 1969.

Chard, U.K.,."The Effectiye-Rate'of Tariff Protection in the Canadian
Economy for 1961",

orking Paper 7101, Economic Development Division,

output table prepared by Statistics Canada.

For data the author used the’ 1961 1nput/
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control system) with a low tariff 1ndustry (sc1ent1f1c 1nstruments5‘and
concluded that more innovationvresulted from 1ndustr1es in whlch tarlffs‘y
were lower.*. In the former 1ndustry, forelgn—controlled branch plants
1mported new product developments, and in the latter, the forelgn comp—

etition st1mulated innovation in Canada.

Tarlffs and non—tarlff‘barrlersAare; however, used by other
countries to protect technologlcal development capablllty.d This is ap-
parently the case in the U S., Japan‘and Great Br1ta1n among other count; :
ries. Canada on the other hand applles__;g_ effectlve tariff rates for

5

many low technology industries, higher than effective tariffs for some

high technology industries.

We attempted to compare hlgh and low technology 1ndustry effect— o N
ive tariff rates, as shown on EXhlblt VII—l ‘ The results, based on a crude

assessment of the technology cnntent of spec1f1c 1ndustries and on 1961 data,

cannot be used to conflrm that there is a con81stent oattern to nrotect low -

'

technolOgy 1ndustr1es more than hlgh technology ones. However, there appear

to be somewhat more extreme cases of protectlon among low technolbgy‘industries.**

It may seem a paradox that low tarlffs can lead to the productlon "
of more innovatlon, whlle high tarlff protectlon has been used by other o

countries to protect indigenous technological capablllty. It is a_questlon'

* MOSAIC, The Effects of Tariffs and Sales Taxes on the Sclentlflc
. Instruments  Industry, op. cit.

%% TIn another tariff paper committee on Trade in. Industrial Products,.

h “"Prellmlnary Reports of the Working Party, or the Tariff Study", . .
Addendum, General Analysis of Industrial Tariffs’ and Trade, BTN Chap—- .~
ters .25-99, _the nominal tariff averages generally tended to rise from
unprocessed materlals to advanced finished products for Canada-and
other Western countries. However,_the paper recommended a comparatlve

study of effeg;;xe_protectlon as. belng more. meanlngful.
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of t1m1ng - e, g hlgh tariffs for a speclfic period of t1me w1th a phased - .
'tariff reduction, and of the strength of Canadlan firms - re whether they

cantsurv1ve low tariffs. The main point is that Canadlan tariff pollcy

has not been set w1th a view to fosterlng technological capab111ty.'

>Some examples nill illustrate how tariff policy can specifically
_pervert the obJective of fostering technologlcal 1nnovatlon.r First, a
Canadlan manufacturer trylng to be“competltlve 1nternationally has to
absorb tar1ffs on supplles that are part of the value added to h1s manu—

factured product.*

Second, a Canadian manufacturer of»medical or:'scientific equip-
ment, where there is. little tarlff protectlon, has dlfflculty obtalning

tarlff protection rulings for specific 1tems., Thus, he cannot galn a

foothold in the market and hlS survival is threatened ** Thlrd there
are cumbersone duty drawback procedures, whereby a firm should be able
to obtain rebates on the duty he had had to pay for 1mported components

‘ to his own manufactured product , Fkk

These examples. 1llustrate that tariff pollc1es can hinder
innovatlon, and that overcomlng these barrlers w1ll require coordlnatlon

of tarlff and other polic1es. '

Taxation Policies

A From available studies, 1t has not’ been conclus1vely proved that

the general taxatlon level in Canada has been detrimental to Canadian firms,

Cy

*  See the speciflc complalnt ‘of Husky Manufacturlng and Tool Works Ltd.
referred to above.

%%  See Atherton, David L. "A Canadlan Enlgma. Why do we D1scr1m1nate
Against our own Products?", Science Forum,, August 1973,
*%% - Duty drawback procedures were‘mentioned by Atherton and 1n the
MOSAIC and our own company 1nterv1ews.4 ‘
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and hence inhibit innovation efforts in comparison to other conntries;.’
However, there“is some supporting evidence to this effect. For example,
Husky claims the effective'corporate tax rate in Canada atudi:6z'is
higher that the. Unlted States at 35.4%. thers refer to the DISC incent;

1ves as effectlvelv lowering the U.S. tax rate aven more.

in a comparative study'of pulp and paper industry taxation

practiceslamdng‘four countries, it was concluded that:

""...the overall Canadian tax system imposes

a significantly higher burden on the Canadian
pulp and paper industry than do the tax systems-
of the other jurisdictions on their respective-
1ndustries---" : :

Smali’companies; particniarly start—upe attempting technolo— o

gical innovation, have their own' problems with tax policies. Their

problems are not being able to carry forward losses for more than five

years, and not being able to take advantage of depreciation tax shelters

(since a smallvcompany might take years to generate positivennet*earnings).

Regional
Development Policies

The most flagrantly contradictor& federal polic1es are the
technological improvement incentives versus JOb creation incentives in
regionally depressed areas. The federal government s incenLivc grants to
industry are highly concentrated in- the 1ndustria1 heartland of Canada
which tend to increase the disparity between" regions in- Canada. On the’ o
other hand, regionalvdevelopment grantSrto'companiesfin disadvantaged = -
regions lead to a fragmentation of industry.* Problems with these

policies are more fully discussed in the next section.

* See Bourgeault Pierre, op. cit., and Peat 'Marwick and Partners,
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REGUIATORY ACTIVITIES  ° s , .

The impact of the federal government's regulation of the
financial markets is that Speclflc regulations, particularly 1n the

irsurance. ‘and banking industries, 1nh1b1t the ava11ab111ty of risk capital.

Although we did.not select regulated_industries for review,‘
such as the food andAdrug‘industries, We-did hear about cases in Which .
‘the application of regulations in these areas inhiblted speciflc inno-
vation efforts.‘ Little examinatlon has been undertaken ‘to date of ‘how :

' regulatory act1v1ties may hinder the performance of companies, and

‘thereby the1r innovative activities.' Such examination_is-being undertaken
in.the'United States.underkthejfederally-sponSOred'Experimental-Technolo—

gi_cal'Program and-_rwould be worthwhile in Canada. = o ,A o , .
PROCUREMENT__

POLICIES .

There is‘evidence that; historically;lCanadian.procurement
policies have'generally been based on_low'price and;deliverv times.~ They
havelnot;been consciouSly or systematically used to promote the develop;
ment of Canadian technological capability.. Canadian firms Stlll feel :

that the pOS1tion of the federal and prov1nc1al governments is that if

Americans are u51ng 1t, it must be'good".
Several -companies ‘interviewed mentioned cases of orders beingd

placed with foreign-controlled»suhsidiaries where the technological .

development ‘then took place outside Canada rather than within the opera—‘

tions of the Canadian subsidiaries. - Other firms complainéd that American o .




specifications were used by the government, there by biasing procure~

ment toward established products, rather than éncouraging innovation,

Various studies confirm the 'lack of policy to use procurement
to stimulate immovation. In the telecommunications industry, firms
studies could not understand how one gopernment agency could offer'finan—
cial incentives to innovate, while another awarded an offshore contract
in the same technological field.* 1In a study of the electronics indnstry,
it was concluded that the Canadian government had not usedrits procnre—
ment polic1es ‘to the same eatent that other national governments had in.

fostering technological capability and innovation in Canada.** Defence

procurement has also been criticized in this way.***

There is.some apparent change in procurement practices at
present. Specifically, we refer to the attempts being made to brief
Canadian prodﬁcers on future govermment requirements in electronics.
This should respond to a long‘standing complaint that no notice of needs
is gi?en. Another example felated to us by a Department of éupply and
Services official was the use made of government purchasing;of'office

B H
equipment to foster innovation in that industry in Canada.

While initiatives have béen made in certain industries, the
Department of Supply and Services has not made significant use of the
10% rule that is at its discretion - to permit the acceptance of other

than the lowest tender. Although the application of this and other

procurement policies is "under active consideration', the lack of concrete

appllcatlon contlnues to depress Canadian 1nnovative act1v1ty.

* ‘3Commun1cations Canada Working Paper, op cit.

*%° Peat, Marwick and’ Partners, Foreign Ownership and the Electronics
Industry, op. cit.

% %% Pound, C. F.W., The Defence Program and National Industrial Development

Defence Research Ana1y31s Establishment, Report No.34 April 1973,
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 EXHIBIT VII-2

ALLOCATION OF FUNDS UNDER INDUSTRIAL ASSISTANCE PROGRAMS BY SIZE OF GRANT

. S 1972 7 1973 I ®

Code  Size Range of Grant

$l million and over -
750 thousand to $1 milllon
500 to-749. thousand
250 to 499 thousand
100 to 249 thousand
75 to 99 thousand
.50 to 74 thousand
25 to 49 thousand
10 to 24 ‘thousand
wmder $10 thousand -

OV O~NO U™ WN

Millions of Dollars.

12345678 90 I234567890 1234567890 1234567890 1234567890
DIP (DEV) © DIP (IMDE) © DpIR - "IRAP : PAIT

Source: Dlnes, G.H., A331stance Grants to Manufacturlngrlndustrles 1968—72 "MOSST
Working Paper, ‘Sept.. '74.
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SCIENCE AND
TECHNOLOGY POLICIES

As the result of several stiudies in the area of Science and
technology policies, the federal government has, over the last several
years, increased support to technological innovation in industry.

However, such polic1es have had 11m1ted impact. This is documented by

.

examining the research contractlng-out polic1es, dlrect financ1al in-

centive programs, and technlcal assistance services:

1. Research Contracting-out Policies. - Although important
initiatives have been taken to contract-out scientific
research, the dollar value of this research remains at
approximately $30 million out of a total intramaral
federal scientific research and development budget
of about $350-$400 million. Government officials

-have -not determined what should be a target pro--

portion for contracting-out researth, but emphasize
that it would not be as high as 50%° of R & D expendi-
tures. . :

2.. Financial-Incentive Programs. Government financial

‘ “ incentive programs have likely led to a substantial
increase in R & D labs since they account for almost
50% of all private seétor R & D expenditures. However, -
these incentive programs probably do .not in themselves
more than marginally affect innovation in Canada.: The
reason is suggested from examining Exhibit VII-2, showing
the allocation of funds” for five assistance programs by
size of grant. Considering the relatively high ''threshold"
level of investment needed to fund sustained innovation
capability, most incentive grants (say those under $1 -
million), have had only marglnal 1mpact on sustalned
innovating effort.

A second problem with incentive grants is the complaint -
often raised by smaller companies, that the incentive

- programs are not designed to be of help to small com-
panies, :
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3. Technical Assistance Services. Technical assistance
" by federal and provincial governments provides- useful
/‘support services, particularly in the diffusion of
. existing. technology. However, as. erlained Ain Section
- IV, such technical assistance and research and develop—f'
ment. is not sufficiently 1ntegrated with the other opera~
tiofis of the company in the crucial commercialization
~stage._

The science and technology policies and programs generally
leave an impre551on of being piecemeal w1thout overall substantial

' impact While they could be improved however,’overcoming 1nnovation

handlcaps 1nvolves coordinating 1ndustr1al strategies as well.

INDUSTRIAL STRATEGIES , . ..

The federal and provincial governments have various 1ndustry

specific programs and regulations.4 For example, the federal government

is developing induatry,laeCtor policies; few,jhowever;’are;aa vetfporf :
»suedAthroogh 5icoordinated’serieshof:apecific{anpport,programa;;regolatory
activities, and:economicjpoliciea:h'Thia'lackAoficoordinationiinEindoétrial
strategiea among government agenciesland betmeen the provinces and the
federal government 1s a handicap to 1nnovation, among other 1ndustrv obJectives.
The federal government seems to act only when’an 1ndustry 1s‘1n
. trouble, as 1n the garment, ahoe and aircraft 1ndustries.' This ‘is 1n
part a conseqnence,of:industry toleratingfsnch;intervention'only when .
there is'no'otherkalternative;_glndostrv's general?reaiatanceTto;inter-‘
vention'poasibly étéﬁs'ftomfﬁéhy reaéona;‘including foreign;onned~companies'
lack,of identification with‘developmentiand from all companies inléanada

3

trying to preserve their own market positiom.
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The lack of a cooperative and supportive government/industry
environment hampers efforts to evolve industry strategies. This is unique
to Canada and in some respects to the United States,‘andrgenerally impedes

the evolution of innovation strategies as well.¥

R

GOVERNMENT INITTIATIVES - : : :

In previous sections we have odented the discuseion'to‘what‘ﬂ
"misslng in the economy that handicaps innovation - entrepreneurial
management risk capital, adequate technology, and fallure to, understand
the dynamics of technological development and MNE operation. This Section’
started>w1th the premise that government had already‘developed a set of

policies and programs, and described how they inhibited innovation.

The major governnent impediment to“innovetion ie\fundamental.
Government eoonomic policies Were_designed; Out‘offnecessity perhaps;
to foster resource development and basic indnetrialization; “To overcome~
its own handicapAgovernment must orient economic policy toward'developing
technological and innovative capability, Preventing the government from
doing 80 is a lack of an effective industrial - 1nclud1ng technologlcal -
strategy planning process. Therefore, the maJor government 1n1t1at1ve to
overcome its.own policy shortcomings which inhibitwinnovetionjis to establish
such a.process: This:invoives enuupgrading~of‘ite.oﬁnutechnological evalu-

ation capability as discussed above.

Within the umbrella of industrial strategy-implementation .are
specific government instruments. They should be coordinatéd with these

Stretegiee; not planned and implemented independently.

% This was the particular conclusion of the pulp and paper industry
study report (Price Waterhouse, op. cit.). In that industry, Sweden
and Finland carry out an assessment and performance review of the
economy and the contribution of individual firms within it and
frame an industrial strategy around this process. :
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Industry strategies are'very important-in another sense ashnell,
'Governmént'policies_tofimproveftechnological'capabilitv and innovationﬁcanl
heasily"be conflicting,‘since~both (a) consolidatingltechnOlogfcal;strengths

and’ (b) fostering competitlve env1ronment -are requlred._wln-terms of

consolldatlon government/lndustry should con51der w1th1n each 1ndustry

strategy the follow1ng

- b1as of procurement and 1ncreased contractlng—
out to develop Canadlan strength

Q‘Iflnanclal and procurement 1ncent1ves, tariff and
regulatory protection and foreign ownershlp
'screenlng to develop 1n-house capab111ty 1n Canada

- technolog1ca1 development leadershlp through direct
‘ undertaklng of speciflc 1nnovatron prOJects, R .

:f];nterms of fosterlng coggetitlon, the folloW1ng should be .

examined,for,each industry

~~ _use of forelgn Ownershlp restrlctlons to reduce

. market ‘powerof - forelgn owned companles in some
1ndustr1es :

;- lanned lowerlng of selectlve tariffs to force down
.Canadian prices and to reduce the large: number of "
models in product 11nes',

- loosenlng of regulatlons (1nclud1ng patents, llcences)
. . to. allow more competltlve product development

- more v1gorous applicatlon of competltion policy

'rThe confllctlng pollcy problem, graphlcally presented ey Exhiblt

VII 3, must. be resolved on'an 1ndustry ba31s.

N

. In the past the conflictlng '

pollcles Were protectlon to create JObS Versus lalssez falre competltlon.




- EXHIBIT VII-3

BALANCING OF CONFLICTING POLICIES

Too much emphasis
on Canadian
procedures leads
to monopoly/oligopoly
and less incentive
to innovate .

MORE
- CONCENTRATION

ON STRENGTH

MORE

COMPETITION

Too much emphasis

on competition leads:
to technological
development outside
of Canada

Peét, Marwick and Partners




In the future they should be carefﬁlly resolﬁed within each industry
in terms of using competitionﬁand protection to promote, among other things,

technological development.‘

There are difficult decisions to be made ﬁithin each'igduétry7 ;
Hoﬁever, it is not simply'arqueétibn of gi&ing ohetinduéfry pridritj?bver
another. A government/industrf consensus can be reached as to whétﬁef-
the country and individual firmé shou%d‘Pursue theﬁdevelopment’of‘spgcific
technblogical,capabilitiES, but each industry wiil havé i£s own stfatégy
and establishing priorities does not.necessarily ﬁean "winding down"

another indus try.

Step 6,in overcoming handicabsvto innovation is to evol?e
innovation strategiés in the coﬁtext-of industrial strategies. More
inter—:and intra—gpvérnment cpofdinétién, a betﬁer understanding of the
role of technological innovation in'industrial gfowth, and more éffective

government/industry cooperation are required.
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VIII - HANDICAPS TO REGIONAL INNOVATION

Innovation requires ready access to markets, technology,
skilled labour, and financial resources. One of the basic facts of life
about Canada is its geographic spread; in investigating the problems of

innovation in the "non-heartland' areas of Canada we found that:

® TInnovation is more difficult away from the main centres
of economic activity than in the industrial heartland.
The severity of the constraints to technological inno-
vation increases with remoteness from the industrial heartland.

e Although more severe than in the industrial-heartland,
innovation barriers can be, and sometimes are, overcome
in major centres across Canada.

The regional factor is present in most industrialized countries

but the degree to which it is a factor is unique to Canada.

EXISTING SITUATION: .
LITTLE NON-~HEARTLAND INNOVATION

Company officials mentioned a variety of regional factors that
impeded their innovation efforts, including:
~ the difficulty in obtaining supplies and
services in communities distant from major

centres

-~ the burden of shipping rates that reduced
overall profitability, and

- the lack of neighbouring companies in the
same technological field which mitigates against
developing a pool of skilled personnel.

Government officials have recognized this fact and some conclude

that diffusion of existing technology is far more important than fostering
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EXHIBIT VIII-1

DISTRIBUTION OF TECHNOLOGICAL
DEVELOPMENT AMONG MANUFACTURING FIRMS*

HIGH ' ' - ‘

mainly
: . ’ . ) heartland
degree of ' firms
technological . __th_re__sh__c’l_d'__fcf new . /ﬁ_
capability : o A
technology development’)ﬂ
- capability -

- level of -
: , ‘ ‘ technological
o capability

. 50% of companies ) 40% 10%
in Canada
mainly
non—heartland _
firms . ; : !

Notes:
~ 10% of manufacturing firms are capable of new
technological development, i.e. are prepared
" and able to innovate, and can ‘build on 1deas
and state~of-the-art technology.

- 40% of these firms are only potential innovators,
with many day-to-day technical problems and perhaps
only an understanding of their manufacturing process.

- 50% of the firms in the manufacturing sector are
" simply surviving with only rudimentary technological
capabilities.

* The figures are estimates only based on the experience of the Technical

Information Service of NRC and not on a systematic review or study of
its client firms.
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. innovation in regional Canada. Exhibit VIII-1 illustrates how few
companies are capable of technological innovation. Most of these are

located in the heartland.

There is further documentation that little innovation occurs -
in disadvantaged regions of Canada. In New Brunswick,for example, none of
the grants given by the F.B. Development Corporation are for innovative projects,
although some tend to stimulate the transfer of technology to the Province.*
An examination of the R & D activities in the Province of Saskatchewan
shows that there is perhaps only one firm that is undertaking technological

innovation in' that province.*%*

Finally, Exhibit VIII-2 shows that industry and industrial R & D
. is heavily concentrated in the heartland. - In addition, even in relation
to its indust;y Quebec ﬁas a disproportionate share of industrial R & D
and government R & D incentive grants.

Government Policy
Acknowledgement

Federal and provincial practices seem to reflect the
difficulties in technological innovation outside the heartland, as

demonstrated by:

1. The tendency of Federal grants for technological
development to be awarded in central Canada, as
shown on Exhibit VIII-2, matching the tendency
for manufacturing to be concentrated there.
(There is a conversely disproportionate alloca-
tion of DREE funds, but they are not aimed at
technological innovation.)

* New Brunswick Development Corporation, Opportunity New Brumswick.

‘ *% Lampart, Alvin, Research and Development Activities in Saskatchewan,
Dept. of Regional Economic Expansion, September 1973.




EXHIBIT VIII-2

REGIONAL. COMPARISON OF INDUSTRIAL R & D AND FEDERAL SUPPORT

Demographic, Indqstry Structure R&D Intensity in Industfy and Federal Support
Research and ) Five IT & C
. Manufacturing Development R&D Expenditures by - Grant Programs
Population ('71) Value Added Establishments Private Sector ('71) (72-73)
(000, 000) % (000,000) _Z__ Total . (8000, 000) % ($000,0000 7z
NO. - ea
Atlantic - : , _ : S
Provinces : 2.1 » 10 800 4 12 2 2 0.5 0.5 0.5
Quebec 6.0 28 6,100 28 | 147 27 126 34 . 37 44
Ontario 7.7 36 11,500 54 308 57 207 56 42 50
Western .
_ Provinces 5.7 27 3,100 15 72 13 36 10 4 5
TOTAL : 21.5 1017%* $21,500 101% 539 992 | $371 . 1005% - 83.5 99.5%

* Rounding accounts for the per cent figures not equalling eiactly 100%

Source: Dines, George, Provincial Disparities in Industrial, R & D,
MOSST Working Paper, August, 1973.
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. 2. Until recently, little study of or assistance to
technological innovation by the provincial governments.*
This is demonstrated by:

- a large number of grant programs, but little
money provided, e.g. $1 million in 1970/71

-~ combined expenditures of provincial research
councils in 1971/72 was $18 million of which
only 417 was work undertaken on a contract
basis for private firms
- industrial loan programs that mainly dovetail
DREE programs with little orientation toward
technological development.
More recently, some provincial governments have been initiating
assistance programs to inventors and small entrepreneurs for technological

development. However, this is limited to Ontario, Quebec, and Alberta,

which hardly suggests a switch away from the "have" provinces.

The prevailing emphasis of research institutes in non~heartland
regions is for "pre~-industrial research: rather than "contract research";
the latter implies more direct assistance to private companies and is
particularly common in Ontario. The regional emphasis has also been on
developing a climate for "entrepreneurs" of all kinds, rather than tech-
nologically oriented entrepreneurs.

INNOVATION POTENTIAL
IN NON-HEARTLAND

We have shown that there is little innovative industrial activity
and little attempt by governments to sponsor it in non-heartland regions

in Canada. What makes it so difficult to innovate there?

. "%  Carmichael, Ted, Provincial Government Industrial Assistance Programs:
The Effect of Imnovation in Canada, MOSST Working Paper, August 1973.




The "fertile" regions in the U.S. provide some indication
of what constitutes a good innovative climate. For example, the San;a
Clara Vailey alone (near San Francisco in California) has 150 venture
capital firms, a high propensity for spin-offs from universities and
companies, a very open communications network and high mobility among
techniéélly oriented people, and a high propensity for entrepreneqrship.
The area is strong in semi-conductors, lasers, biology, and medicine, and

cross—-functional innovation in these fields abounds.

It would first seem that such an environment is very difficult
to reproduce in Canada. However, an examination of the innovative
environments in the United Stateé.shows,that innovation is not correlated
with population, can change very rapidly, and is very localized. For
example, the éomparison study of Boston versus Philadelphia showed an
innovative climate in the former and not in the latter.®* Innovative
climatés‘seem to réquire entrepreneurs, venture capitalists used to
technologically oriented proposals, and institute or university technology

centres that encourage spin-offs.**

As we have pointed out above, Canada is weak in entrepreneurship.
Also, venture capitalists are heavily concentrated in major centres, as

the following indicates:*#*%*

Location . . Number of V-C Firms
Vancouver- : 5
Calgary _ 3

* Deutermann, Elizabeth P., "Seeding Sc1ence—Based Industry", Business
Review, May 1966

*% See the conclusion of U.S. Dept. Commerce, Technological Innovation:
Its Environment and Management (the "Charpie Report'), 1967

*%%¥McQuillan, Peter and Howard Taylor, Sources of Venture Vapital: A
Canadian Guide; Information Canada, 1973.
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Toronto 24

Montreal (region) 18

Canada does have, however, a more regionally based R & D
infrastructure within the federal government and universities, com~
pared to the private sector. This is shown by Exhibit.VIII-3. " Given -
this base of technical skills, there is a potentially hospitable climate
for innovation in at least one centre in every Western province, and one

or two centres in the Maritimes (besides the heartland areas).

Recent scientific research contracts to small companies by the
Department of Supply and Services have demonstrated that there are small
firms in non-heartland regions with innovative capability. The federal
official interviewed called innovative activity in thése small firms a
"Qanadian Route 128" (comparing it to the innovative environment of the

area surrounding Boston) polarized around several centres strung across

the country.

If, through increased federal contracts (which provide the all-
important "demand pull"), an infusion of venture capital can pull re-
searéh oﬁf 6f tﬂé universities and government into the market place, then
regional innovation is possible in at least several major centres across
Canada.* If not, then new firms will not start and Americans will continue

to commercialize the brightest research products of our university people.

* This potential has also been suggested by John Hodgins, "Academic
Spin-offs and Canadian Entrepreneurship', Business Quarterly, Spring
1972 :
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EXHIBIT VIII-3

COMPOSITION OF R & D BY REGION ('71)

| ($000,000)
Total Atlantic Quebec ‘National Cagifal Ontario _ West
Private Sector 4371 flg 9 0.5% [$111 302 | $ 40 117 | $182  49% |$36  10%
Federal
Government 288 | 26 -9 17 6 132 46 51 18 | 62 22
Universities : o ' ‘
237 11 5 60 25 8 C 3. | 96 - 40 62 26

Source: Extracted and rounded from Table #1, Regional Research and Development Expenditures,
1971, Science Statistics Section, Education, Science and Culture Division,
Statscan, Apr. '73.
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. It is encouraging to note that a number of innovative electronics firms
located in the Toronto area are successfully carrying out innovative de~
velopment of solid state components and products, a small scale version

of "Silicon Valley" in the Santa Clara area which was referred to earlier.

LARGE SCALE INNOVATION

Although it is possible to conceive of an attractive scenario
based on development of the Canadian route 128, large scale innovation
might seem destined to be restricted to the heartland region. As shown
above, R & D is even more concentrated in central Canada than is the manu-
facuring sector of the economy. Since there appear to be so many natural
forces working against large-scale innovation in regional Canada, the

‘ logical conclusion is to:continue to emphasize the strong areas, and thgs

the heartland of Canada.

Aspirations in the East and West, however, are different.
There is a fairly ;ven proportion of college and engineering students
across Canada, although there is considerable variance among the provinces.*
The Province of Manitoba wants to stimulate innovation in the transif and
and aircraft business, based on twd strong local firms; the Province of
Saskatchewan wants at least to establish technological capability in meat
food packing and processing; Alberta wants to process as well as produce

oily New Brunswick, automobiles.

* For more details, see Table 2, Some Indicators of Provincial Scientific
‘ Activities, and the Scientist Statistics Section Report, Statistics
Canada, op. cit.




VIII-7

" Innovation and technological activity by large firms is de-

sirable to sustain the demand pull for innovation By smaller firms.
Diréct government contracts must be balance by private sector purchasing.
However; there is ho incentive for larger corporations to chase suppliers
in non—heartlaﬁd regions. More large scale technological development
caﬁability located outside the héartland would be required fo stimulate

sméll, innovating suppliers.

While there is no easy way to promote technological develop-
meﬁt, one possible direction is for speciaiization agreements among
provinceé. In this way, some suﬁpoxt coul& be given to techﬁological
development away from the heartland. quever,.regional specialization

is only a limited answer, in that in many parts of the courtry there is

1itt1e opportunity to achieve gpecialization in}any major technology.

POSSIBLE - - j
GOVERNMENT " INITIATIVES

There will be a continuing conflicting policy focus in Canada -
regional versus technological development, However, the elements of a
strategy to create the opportunities for some innovation disperéion were
suggested above. In essence, they are:
1. Stimulate technologically-oriented entrepreneurship
among government and university researchers, and
promote risk-capital availability in regional centres.
2. Examine the potential for some regional'specialization

and ‘promote the development of specific technologies,
based on provincial strengths as well as aspirations.




The provinces may well take care of the problem themselves,
based on economic and political resurgence in the West, Maritimes
and Quebec. The federal government should continue to support techno-
logical strengthsy but recognize that they are perhaps not all in

heartland Canada.

Step 7 in overcoming handicaps is to ensure that innovation

policies are adjusted to capitalize on human resources strengths across

the whole of Canada.
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IX - CONSERVATISM AS A HANDICAP TO INNOVATION

We examined whether conservatism was a factor in the relative

lack of innovation in Canada, and found that:

o Self-image and other indicators of conservatism
tend to show that Canadians are congervative as
consumers,  investors, lenders, and businessmen, and
that this conservatism inhibits innovation.

e It is impossible to determine whether this

in the U.S., or whether this is an inherent Canadian
characteristic.

Compared to Americans, Canada's self-image of conservatism is

high. Comparisons with other countries are not made.

CANADIANS AS CONSUMERS

In a study of the attitudes of Canadian and American business
executives toward risk-taking, Canadians were deemed to be more comnser-
vative consumers than Americans.® Thirty-one per cent of the Canadian
versus 1% of American respondents agree with the statement that "people
in this country are less willing to try new products and services than
people in other countries", In our intgrviews, some firms also mentioned
that Canadians show a greater product resistance than Americans. However,

this could be because:

% MacCrimmon, Kenneth et all, Risk Attitudes of Business Executives
Interim Report, University of British Columbia, 1974,




- Canadians as a whole have less disposable income
than Americans

- there are fewer products or models from which to
choose

- there is a much lower rate of advertising and in
expenditures in Canada on a per capita basis than
in the United States, ‘ :
Therefore, when Canadians are termed 'conservative" in their.
consumer behaviour, it is possibly more attributable to the lower level

of disposable income, selection of goods, and advertising and promotion

compared to the United States.

CANADIANS AS INVESTORS

The amount of money Canadians have invested in life insurance
is astonishingly close to the amount the Americéns have in life insurance
(about $94 billion compared to $159 billion).* This, and other indicators
of ouf propensit& to make relatively safe investments‘(e.g. we have about
$25 biilion in bank savings accounts) is being‘uéed to argue that Canadians
‘are conservative investors. Possibly, once again it reflects our tendency

~to place our relatively limited disposable income in safe investments, given

the lack of attractive alternative opportunities.

INSTITUTIONAL LENDERS

Based on our interviews and the results of other studies,*%

we would conclude that Canadian lenders are more conservative than

*  Grasley, Robert, op. cit.

#% See Litvak and Maule, op, cit, and Robichand, op. cit,
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merican lenders. This conservatism is attributed by some to differences

in the banking system.*

The performance of Canadian versus American bankers as lenders
is difficult to compare, since the structure of the two banking systems
is quite different., The Canadian bank manager in a branch banking system
will have somewhat less authority than his U.S. counterpart in a unit
banking system, and thus be a more conservative lender, The answer may
also be that it is easier to appear to be less conservative in the
United States where there are better investment opportunities than in
Canada,

CONSERVATISM
OF BUSINESSMEN

There are some specific indications that Canadians are con-

servative as businessmen relative to Americans.

One example of apparent conservatism is in the question of
hiring new persomnel. It was the opinion of an experienced technical
placement officer that Canadian companies are extremely conservative in
gambling on the ability of an engineer if his experience is not quite
applicable to the job opening. This kind of "Canadian disease'", as he

called it, obviously lessens the versatility of the skilled work force.

% MacCrimmon, found little difference between Canadian and American
business executives on this subject. In response to the statement
"if a small business has a good idea with a significant market poten-
tial, the necessary financing can be obtained", 76% of Canadians and
82% of Americans agreed. However, the key words of "with significant
market potential™, and the respondent group being business executives,
means that the results are not quite appropriate here.



Another example is the conservatism of professions. The
engineering profession, in particular, remaing at a comparative dis-
advantage with U.S. and British counterparts because of its reluctance
to accept changes. F;r example, Canadian engineéring professions have been

slow to accept the practices of the engineering consultant also being the

engineering contractor, thus losing out on important contracts.®

The conservative attitude of many Canadian businessmen was
confirmed in MacCrimmon's study. About 90% of both Canadian and American
business eiecutives.agreed with the following statement: 'Canadians
exhibit a lower level of entrepreneurship and business initiative than
Americans.'" There was at the same time én almost unanimous response
to the general proposition that "Americans are more likely to accept

risk than Canadians' %

Again, these findings may also show that’there is a lack of

similar opportunities as in the U.,S.A. to reap adequate financial rewards

from the risks,
CONCLUS ION

It can be argued that the development of soéial moxres of
Canada has led to a more conservative society. The Canadian industry
can be characterized as more stable, evolutionary, traditional, and class~-
or ethnic-structured than the United States. It is also possible that

reliance on our natural resources development and foreign ownership has

% Peat, Marwick and Partners, Foreign Ownership: Architects and
Engineering Consultants, op. cit.

%% MacCrimmon, op. cit.




dampened the challenge to innovate. However, general hypotheses of this

nature are very difficult to substantiate..

While there may be avidence that Canadians are conservative,
it is more difficult to prove that there is anything inherent about
this characteristic. Rather, economic realities have dictated a con-
servatism among individuals and institutions with respect to innovation.
Real handicaps, then, may be basically more economic than social, and

should be approached from this point of view.
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EXHIBIT X-1

INTER-RELATIONSHIPS OF BARRIERS TO INNOVATION

Lack‘of
_ Financial Resources
Market / ' ' :
/ Structure
Regional ' Conservatism
Structure
Y /
.l - .
V Lack of. .
Ar”/ For. Own. Management Skills
Lack of : ' :
Technical CapabilitI—_
: - Government
Policies

Peat, Marwick and Partners



X - HANDICAPS RELATIVE AND CUMULATIVE IMPORTANCE
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* Much of the data is ten years old, but more recent figures on
patent royalty receipts and number of patents, shown in Section IV,
and in trade figures, shown below, suggest Canada's position has
not improved.



EXHIBIT X-2 -

FOUR PERFORMANCE INDICATORS OF TECHNOLOGICAL INNOVATION IN TEN INDUSTRIALLY ADVANCED COUNTRIES*

. ' ' IV Export Performance
I Location of 100 II. Monetary Receipts IIL. Number of Patents in Research-Intensive

Significant Innovatiogs for Patents etc., Percent  Taken Out in Foreign Product Groups
Indicators Number since 1945 1963-64 Share of Countries, 1963 1963-65 Come-
of 10 posite
Industrial With Abso- With Coun- Abso- With % Share  With Rank
Em- Abso- TUSA lute USA tries’ lute USA of 10 TUSA
ployees lute Base - s Base MIfd. No. Base Coun- Base .
Country - (C000) No. 100 Rank million 100 Rank Exports (000's) 100 Rank tries 100 Rank
1,645 1 20.6 5 7.9 34.2 5 5.8 1.8 12.4 10 3.0 37.6 10 3
2,428 0o 70 10 6.2 18.3 8 5.5 1.9 13.9 9 2.0 38.3 9 10
7,940 2 8.5 8 46.3 41.9 4 9.8 9.3 38.1 6 6.5 48.2 8 6
12,385 14  38.3 4 49.4 28.7 7 18.1 29.9 64.7 2 21.1 84.7 2 3
7,776 3 13.2 7 9.9 9.1 9 1.5 4.6 24.6 7 5.7 55.2 6 7
17,129 4 79 .. 9 5.9 2.4 10 8.1 3.5 17.4 8 5.9 52.9 7 9
- 1,847 1 18.3 6 26.0 101.2 1 5.9 6.4 4.6 s 5.9 T72.7 5 5
. 1,535 4 88.4 2 7.1 33.3 6 3.5 3.8 43.7 4 4.0 83.1 3 3
. 11,798 18 51.8° - 3 T6:t  46.4 3 13.2 15.2 45.2 3 13.9  76.5 4 2
25,063 74 100.0 1 386.7 100.0 2 22.6 56.3 100.0 1 - 311 100.0 1 1

*Source: OECD Document SP(7) 1, Table A.1.
Norte: For indicators I and II the ranking was derived by dividing the absolute values by the number of industrial employees to correct for country size. For
indicators III and IV the ranking was derived by dividing the absolute values by the percentage share of the ten countries’ manufactured exports.

Source: P. 119. of the "Gray" Réport




A second important indicator is the seemingly underdeveloped
level of expenditures on the manufacturing and commercialization phases.
of the innovation process. Statistics Canada has been attempting for
a few years to obtain better data on the breakdown of expenditures for
technological innovation. Although the data base is not yet totally
adequate, there is a persistent tendency for R & D expenditures to be
about half total innovation costs. TFor example, in 1973, $420 million
was spent by industry on R & D, while the combined expenditures from
the other phases of the innovation process (defined as marketing, patent,
finance and organization, production engineering, tooling, and manu-
facturing start-up) were reported as $351 million.* R & D expenditures
vary by industry but are supposed to be accounted for only a small part
of innovation costs.*% While companies may be under-reporting innovation
costs, the initial survey results show at least a substantial sﬂortfall
in downstream innovation expenditures relative to what one would expect

from the R & D expenditures.

How can a quantitative measure of the impact of the handicaps
be expressed? One very crude way would be to compare Canada's industrial
R & D with other industrialized countries, speculate how much more
Canada wquld dq if the major handicaps wexe overcome, and hg@imuch\mqre

would be spent on the other phases-of innovation.

Statistics Canada, Estimates Based on Preliminary Data from
Unfinished Survey, 1973,

In the "Charpie" Report, op, cit., the figures of 5% to 10%
were used,

T T .



EXHIBIT X~-3
TOTAL EXPENDITURE ON R & D AND INDUSTRIAL
R & D AS PER CENT OF GNP AND RANK ORDER
1971
. Total Rank Rank
Country . R & D..| Order - Total Order
Canada 1.13% 7 0.467% 8
Denmark (1970) 0.92 9 0.44 9.
Germany- 2,05 [ 1.39 3
Japan 1.70 5 1.13 5
Netherlands 2,11 3 1.27 4
i
Norway (1970) 0.98 '8 ©0.49 . 7
Sweden 1.49 6 0.96 6
United Kingdom 2,18 2 1.40 2
(1970)
United States 2.63 1 1,75 1 |
Note: Based on OECD figures (preliminary) and Gross Domestic Product

figures from United Nations., . |
f

SOURCE: MOSST, Statistics on Canadian Research and Development, May, 1974 |

Peat, Marwick and Partners



Exhibit X-3 shows Canada in comparison with other countries.
If R & D expenditures were doubled to $840 million from the existing
$420 million, then Canada's per cent total would also double from .46%
to .92% of GNP as per Exhibit X-3. Canada's rank would theh be approxi-
mately that of Sweden, but still below U.K., U.S., Germany, and Japan.
expenditures (instead of half as it now appears to be, but not as low
as 5% to 10% supposed to be typical according to the '"'Charpie" report).
Then, if the $840 million is a quarter of the innovation costs, the
expenditures on the other phases of innovation would be roughly $2.5

billion (as opposed to the $351 millién as pfesently reported).

The impact of the handicaps to innovation is two to three
billion dollars, if these additional R & D and other phases of innovation
expenditures are assumed. Again, it is stressed that such calculation is
very crude and does not consider secondary economic or trade implications.
A closer approximation might result from a sector-by-sector examination
of the impact through input/output tables; however, the whole exercise
is somewhat artificial unléss it is pursued in the context of the impli=-
cation of future programs and policies.

Relative Impact
of Handicaps

While it is impossible to estimate on a quantitative basis the
impact of specific handicaps, there are some handicaps which appear more

significant than others.



First, the fundamental handicaps to innovation in Canada are

the most important. They are:

- the lack of incentive through reliance on natural
resoitces exploitation to finance outr high standard
of living, without our having had to compete tech~
nologically for it

- mnational policies fashioned out of our small popu—
- lation base vis—a-vis the United States, which has
led to a protected secondary industry with high

foreign ownership

-~ fragmented, socially parochial populations bottled
up by geographic and political barriers as compared
to the United States.

A proper articulation of these handicaps would possibly follow
a thorough historial political/social/economic analysis. However, in
‘terms of explaining today's handicaps to innovation, these historical

forces are most important and fundamental,

We can also comment generally about the relative importance of

overcoming the handicaps discussed in this report, as follows:

~ the lack of management capability handicap is
crucial

~ creating more risk capital is important, although
it must be accompanied by more entrepreneurial
management; din fact, more entrepreneurial manage-
ment will lead to more capital being invested in
technological innovation

e - developing a better technological base in specific
i; - industries through diffusion of technology is
¥ fundamental to large scale innovation

- dvercoming the small, fragmented market handicap
is interdependent with developing technologlcal
capability and thus fundamental




- foreign ownership in general as a consequence
of Canadian economic policy is a pervasive—
barrier; acting to increase Canadian innovative
capability in these firms is necessary due to
the high foreign ownership in technologically-
oriented industries

- ovetcoming the chief "government" barriers
of lack of coordination and poor industry/
government consensus mechanisms is a pre-
condition to effective action

- regional barriers are an important handicap

but not crucial to technological innovation
in Canada

- the conservatism of Canadians will tend to
fade as risk taking becomes more successful,
but a persistent conservative self-image
will continue to have a pervasive impact.
The relative importance of handicaps, then, is judgmental. ‘?
However, the essential handicaps can be restated as: (a) the lack of
competitive forces to drive down prices and indirectly costs of produc-

tion in Canada, resulting from the protected manufacturing environment,

(b) the "dumping" (not in its strict economics sense) of technology into

Canada by foreign-owned firms, and (c) the lack of adequate nurturing of
technological development capability in Canada through government procure—V

ment, financial incentives, and induced mergers.

As explained in section VII, there is a conflict between increasing
competition and consolidating the technological base in Canada. The real
handicap is the inability of governmenﬁ and industry to develop strategies
on an industry by industry basis to overcome handicaps through complemen-

tary — not conflicting - policies and programs.




EXHIBIT X-4

COMPOSITION OF CANADA'S IMPORTS & EXPORTS

1960 & 1973 *
IMPORTS EXPORTS
25
BILLIONS OF
DOLLARS 20—
6.5
15~
10
] 14
54 N3 288RERRRR0R00R0030
1 |
. 2
0 1 \
1960 1973 1960 1973
J] AGRICULTURAL PRODUCTS (INCL. DRINK, TOBACCO)
RAW MATERIALS
£ =] LOWER TECHNOLOGY PRODUCTS eq. Pgmanv METALS, TEXTILES, LEATHER,, PREPARED
DII[[D]ID]]]]] HIGHER TECHNOLOGY PRODUCTS es. cnechLs‘,cpemou.euu REFINING, ELECTRICAL /
Source: Dines, G.H.0. The Impact of Technology on Canadian . |

International Trade, MOSST Working Paper, Sept. 1974.

*Figures are rounded from graphs presented; dollars are not
.constant. ‘
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EXHIBIT X-5

CANADIAN INTERNATIONAL TRADE BALANCE IN MERCHANDISE
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IMPLICATIONS IF
HANDICAPS NOT OVERCOME

Technological innovation - as well as the diffusion of existing
technology - is important to the international competitiveness of
Canadian industry (and services). Therefore, the implications of a

failure to overcome handicaps to industrial innovation are linked to the

implications of not being internationally competitive.

Any number of possible scenarios could be drawn .about the future.

Canadian economy/society if innovation handicaps are not overcome to any

significant degree. To begin with, we might examine the overall economic

situation of Canada,

First, in the service sector Canada has an increasingly unfavour-

able balance of payments. Although recent data on the composition of the
: {
service sector trade imbalance is not available, it appears especially un-

favourable in "knowledge-based" services.*

/ ./
Second, Canada's merchandise goods trade position has been de-
teriorating in terms of higher technology products. Exhibit X~4 shows how
important trade in higher technology products has become in the composi-

tlon of imports and exports, and Exhibit X5 portrays the growing unfavour-
able balance of trade in this category.
While these figures might be interpreted as positive signs of

technological development - since higher technology exports have risen

dramatically - the compogition of higher technology exports and imports

See MOSST, Canadian International Trade Statistics, May, 1974: in 1969
“the "knowledge-based" serwvices formed $460 million out of a services
unfavourable balance of $600 million, in a total trade of $3.1 billion.




bears further examination. About $6 billion of both imports and exports
can be attributed to the Auto Pact.* Therefore, excluding autos and auto
parts, Canada exports roughly $2 billion of higher technology products

and imports around $8 billion.

It would be rash to draw a trends conclusion that Canada is

becoming more of a "hewer of wood and drawer of water". Nevertheless, it

is not implausible to argue that the Canadian economy is heading into some

structural problems which cah have distrubing consequences.

The scenario of an increasingly unfavourable balance of trade in

higher technology products if that continues to happen, is as follows:

- Canada will be in a more unfavourable negotia-
tion position in terms of international trade,
and will have to export more resources, agri-
cultural products, or lower technology products
to pay for higher technology products

— increased resource production (energy, agricul-
tural and mining) will require investment from
foreign sources. Accompanying this imported
capital, whether it is debt or equity, will be
foreign technology and control

- the impact of a more resource oriented economy
will be felt in terms of job distribution: few
unskilled “clean" or skilled jobs, but some in-
crease in "dirty" jobs*#*

— national price in technological development,
control over the ecology, and ability to focus
on specific technological development would
also suffer.

*  Dines, G.H.O. op. cit.

%% A Federal Government official ranked the following types of employment
in terms of Canada's preference: unskilled "clean", skilled, white
collar, engineering/professional, scientific, unskilled "dirty".
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Canada has constraints'on her options, in the sense that other
countries will.demand we export resourées, and will unload very competitive
higher techﬁology'products in return. However, Cénada still should be in
a better bargaining position with a sounder technological base than in

' the present case.

There are other less macro—-economic implications for not over-
coming handicaps. It is quite possible that progressively fewer companies
will innovate independently from direct govermment stimulation. That is,

although government might contract out more R & D, the private sector will

increasingly attempt innovation only in response to substantial

government incentive.¥*

A consequence to such increasing direct government intervention,
could be continued expensive experiments in glamour technological develop~
ment. Projects are 1érgely pursued on an éd hoc basis at present. If
goverﬁment fails to assess ifs ambitious undertakings without first an
experience curve or simila; analysis, many costly decisions will be made

with little chance of reaping benefits from international sales,

In summary, there are two basic potential implications for not
overcoming innovation handicaps, (a) serious, structural and economic
problems, and (b) reduced technological development capability, which

can foreclose economic options.

* To be noted too is the rather jarring prediction of IBM that industry
participation in R & D expenditures by 1980 might be only 77 of the
total as opposed to 38% in 1967. See Streight, H.R.L. "The Climate
for Research in the Seventies" op. cit.

t
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‘ XI -~ STRATEGIC IMPLICATIONS AND IMPLEMENTATION

In the previous section we have described the implications of
not overcoming the handicaps to technological innovation. Since these
handicaps are inter-related and extremely deep—seated in our society, it
requires a coherent and far-reaching strategy to overcome them. To this
end we reommend the following initiatives:

e Establish mechanisms with risk capital resources

and technical/managerial assistance to stimulate
innovation at the. inventor. and.small entrepreneur
level.

® Create a supportive environment which encourages

small- and medium~sized firms to respond to inno-
vation opportunities.

and monitor the Canadian technological base and
international technological changes.

‘ e Establish technological evaluation capability,

® Develop with companiés; industry technology
strategies which will be integrated with overall
industry strategies.

o Exercise leadership in promoting substantial
Canadian innovation and technological development
using government and industry resources.

Canada could establish the following institutional mechanisms to carry
out the initiatives described above:

(a) A quasi-public organization to stimulate and
support inventors and small entrepreneurs.

(b) A technological analysis and evaluation function
that can assist industry in identifying technolo-
gical development opportunities which are realistic
from a Canadian perspective, and identify opportu-
nities which may need to be taken up by the public
sector. :

‘ (¢) Innovation Boards with public and private repre-
sentation to determine technology strategies on /
a sectorial basis,
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(d) A "Product Champion" function with proper
backing to exert leadership in specific
innovation and technological development
programs.

The basic elements of this strategy and its implementation

are sketched on Exhibit XI-1.

FOCUS OF STRATEGY

Attempts to reduce handicaps to innovation should, of course, be
compatible with overall government objectives. The economic objective
of innovation could be stated in terms of international competitiveness,
and thus job diversity and greater autonomy in industrial decision-making.
The point is not to define government objectives but to situate inno-
vation in its role related to economic objectives rather than isolate

innovation as an end in ditself.

Industrial innovation strategy can be viewed from two
dimensions, as shown on Exhibit XI-1, First, an environment should be
created to at least encourage innovation wherever it may be attempted in
Canada, with specific assistance provided where appropriate. Second,
Canada requires technological development strategies, which must be re-
lated to industry strategies. Therefore, the overall strategy to overcome
handicaps should focus on both the innovator and his efforts, and on the

role of innovation in promoting industry specific objectives.
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ENCOURAGEMENT AND DIRECT
ASSISTANCE TO INNOVATORS

To overcome innovation handicaps, there should be mechanisms

to seek out and respond to Canadian creativity and techiiologically-oriented

entrepreneurs.

Support for
Inventive Creativity

An analysis of the handicaps to inventors and potential entre-
~ preneurs points to the need of a supportive mechanism with the following
features:

- it should have its own "seed" money; and capability

to act as the financial broker between financial
institutions and inventors and small entrepreneurs

- it should have technical review capability to evaluate
project potential and act as the broker to seek means
of exploiting the ideas or inventions

‘f it should help establish entrepreneurial training for
inventors and potential entrepreneurs.

This supportive mechanism should be a quasi public organization,
drawing on private sector business and technical expertise. Although
funded by government, it should be apart.frbm it and readily accessible
to inventors and small entrepreneurs. Organiza;ion models of other countries
should be studiea to deéermine how 1t sh;uld'be established including;
the NRDC in the United Kingdom, the Swedish Naﬁional Development Corporation,
the Japanese Research Development Corporation Associates, and the Connecticut

Development Corporation.
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In this context the experience and advice of Canadian Patents
and Development Ltd, would be useful. In fact, since CPDL is undertaking
a similar responsibility with federally-owned patents, it should be considered
whether this agency could extend its serviees to the private sector. Potentially,
CPDL could be :adapted to become tﬁg.supportive mechanism suggested.

Support for
Small Entrepreneurs

No special mechanism is suggested to support small technplogically-
oriented entrepreneurs. The proposed Federal Business Development Bank
(FBDB) will provide increased financial and management training assistance
to small firms. Therefore, if it can truly promote delivery of capital
and management skills, it has the potential to be of substantial assistance

to small firm innovation efforts.

Besides encouraging the fulfillment of the FBDB's objectives, e
there are specific courses of action which are resnmmended for further

consideration, as follows:

1. Encourage university and government staff spin-offs,
in order to commercialize government and university
R & D. This would require (a) altering the way in
which scientific personnel are hired (possibly by
contract) and (b) through the quasi public mechanism
outlined above to assist their start-up operations.

2. Provide an increased "market" for small entrepreneurs
by an aggresive R & D contracting-out policy and use
of government procurement.

3, Work with financial institutions to liberalize the
regulatory framework and increase private sector finan-
cial and managerial support to small entrepreneurs,
particularly but not exclusively technically oriented.




4, Examine how technological development incentive
grants and government lending institutions can
shift more risk financing support to small entre-
preneurs,

5. Support the development of entrepreneurial training
packages in the university or private sector market
(considerable support will possibly be forthcoming
from the FBDB).
These specific approaches are distilled from the analysis of
handicaps and are still é rather scattered set of proposals. Nevertheless,
there are many avenues of support (the handicaps being so numerous) , and

what is really required is a decision to focus on the small technological

entrepreneur and to design more detailed programs and policies to overcome

his handicaps.

INNOVATION AND
INDUSTRY STRATEGIES

In terms of 1arge—sca1é innovation, the federal government
should. upgrade its analysis capability anq information base, and establish
an industry-by-industry technology strategy planning process and imple-
mentation mechanism.

Technological
Evaluation Capability

In view of the complexity of the process of technological

development, as discussed in earlier sections, the federal government ' should

)

have-strong technological evaluation capability - including experience
curve analysis., The line branches of IT&C and some other federal depart-

ments have been developing increased understanding of the technological
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and industry structure of specific industries. However, these develop-
ments are only a start of an experience curve evaluation capability,
whose purpose is:
- to evaluate technological opportunities in terms of
investment cost, market potential, and target
production volume for industries and major
product lines
- to identify where rationalization of the pro-
ductive resources of an industry is required to
innovate successfully.
The Federal Government should have the analytical capability
and information base to carry out technological evaluation. However,

no more than a core group is necessary, for specific technical expertise

could be drawn from industry and government staff in particular techno-

. logical fields.
In view of the increasingly high cost of innovation, Canada /
must be very selective in large-scale innovation efforts. An evaluation

capability can be used to examine the feasibility of innovation efforts

in which there is substantial public participation. With capital inten- |
sive spending pressures in energy development, northern development,

transportation, and other public concerns, this technological evaluation

capability will increase in importance.

Technology
Strategies by Industry .

Technology strategies should have the following characteristics:




 — technology strategles are required rather than
- strictly innovation strategies due to the
inter-relationship of diffusion of technology
and innovation '
- technology strategies should be integrafed with
. industry strategies, but should not be over-
shadowed by other factors in the formulation
of industry strategies
- technology strategies should be developed industry-
by-industry, due to the wide variations in impact
of the market structure, government policies, and
technological capability in Canada.
As discussed in the section on government handiéaps, sorting
out which points of government leverage (procurement, regulationms, tariffs,
etc.) should be used to develop technological capability is a difficult

'and continuous process. Therefore; we retommend that "Innovation Boards"

be established to develop coherent industry technology strategies.

These Boafds would interact with the overall industry strategy
planning process. They would suggest the investments (and controls) re-
quired to develop the technological base in the industry and seek to avoid

scattef—gun approaches in government initiatives.

The Innovation Boards would consist of government officials,
both federal and provincial, and representatives from each industry,
backed up by the technology assessment staff described earlier. Government

officials would contribute knowledge about the impact of different policy
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instruments, while corporate officials would be representative of the

different sizes of the technologically-oriented firms of the industry.

"Product

Champion"

In innovation 1ite£ature, the point is often made that wherever
there is a major innovation in a large organization, one can usually
identify a "product champion" or prime mover, who has aggresively pro-
moted the innovation over a long period. In government, too, one can
usually associate innovative change with the determination and strength

of an individual.

Innovation leadership cannot always be relied on to come from
an individual company; innovation may require the participation of several
companies, as well as active cooperation by government. Thus, there will
be government as well as company officials who will act as product champions.
We recommend that the concept of product champion be more widely recognized
and legitimized, and government officials designated as product champions

if that kind of initiative is required of government.

For the productkchampion concept to work, the individual identi-
fied (or "designated") must operate from a position of leverage to
influence other organizations to go along with the innovation activity.
What is required is the commitment from the organization that wants the
innovafion, whether government department or private sector organization.
Therefore, the product champion must be lodged within the line department

that has the most vested interest in the innovation's success.
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To carry out these innovation promotion responsibilities,
the product champion must enjoy access to provincial capitals, financial
circles, federal departments and industry. The innovation product
champion would not be institutionalized as a permanent part of the
federél'public service, although the,conéept should be. .It is
the nature of innovation for the product champion to phase in and out
following the successful introduction of the innovation,

STRATEGY
. DEVELOPMENT - PROCESS

As described above, it appears that Canada does nhot have é
good record in coordinatiﬁg government actions and enjoining industry
cooperation in devising and follaﬁing industry strategies. This kind
of process is essential to overcome‘innovation handicaps, since technology

and industry strategies must be integrated.

We havé suggested a process to integrate technology and
industry strategies through the Innovation Boards. However, if (a)
government efforts remain uncoordinated and (b) government/industry
consensus mechanisms do not work, there is no viable industry strategy
. setting process. Therefore, to be realistic about overcoming handicaps

to innovation, we must discuss the problem of industry strategies.

The Senate Committee on Science Policy recommended the straight-—

forward approach of government/industry task forces and the establishment of

an office of industry reorganization. Such a process has not yet proven effective.

If this or a similar process cannot be made to work, there are two scenarios




for guiding Canada's economic development that might be considered.
These are:
1., ‘'Laissez-faire" approach toward technological
development.®
2. Increasingly direct intervention by federal/

provincial governments,

Laissez~Faire Scenario

In this seenario, the govermment would play a relatively passive
role toward technological development, It would seek to create an

economic enviromment where, hopefully, innovation would flourish,

To some extent, this scenario would be an extension of existing
plecemeal policy, with some contracting out of R & D now conducted in-
house by the govermment, injecting more risk capital into the economy,
and supporting innovation opportunities of Canadian content that occur

to the private sector,

Since it is an extension of existing policies, it is perhaps a
palatable scenario in terms of acceptance by the private sector. However,
its two main problems are:

— the government still has the problem of trying to

ensure that the innovation occurs in Canada, parti-
cularly by the foreign-controlled firm

- it does not respond to the basic market structure

and tariff policy handicaps to innovation, in that
industries would remain fragmented and uncompetitive.

Therefore, in a laissez-faire scenario Canada's innovation

record would perhaps only marginally improve, while the technological
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* In this context, "laigsez-faire" is not used as a strict economic term,
but rather to describe the current convention that North America has a
largely private enterprise economy.




base and industrial structure of the country could gradually deteriorate

if present trends continued.

Increased
Intervention Scenario

As opposed éo.the laissez faire scemario outlined above, the
govermment could adopt a much more interventionist position vis-a-vis
“the économy. The federal government could design its own industrial
and technology policies, seeking industry pérticipation, where possible,
but not depending upon it, and then using its leverage to induce compliarce

with these policies.

Federal and provincial governments have an enormous amount of
control and influence over private sector decisions. These are accepted

by industry as an extension of the government's role as a regulator and

provider of essential services functions in fhe-economy. However, these
powers‘ahd.controls could be used far more frequeﬁtly to influence cor-
porate beha&idur to develop in prescribed ways. A random selection of
industries shows the'power of government influeﬁces:
- through the control of feed stock supplies, the
government can influence chemical company decisions
- in the television industry, the governﬁént could

license reception as well as broadcast, thus having
enormous influence over allocations of markets

- as purchaser of health services and medical supplies
on behalf of the public, the government could exer-
cise more control over the pharmaceutical and medical
equipment supply industry.
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What this amounts to is enormous leverage that could be used
to influence economy activity. In fact, at present govermment is not
even using existing leverage that would be acceptable, particularly in

the area of procurement and regulations as documented earlier.

Along with increased intervention, the government could play a
greater role in applying the "demand-pull" to innovation. That is, through
Crown corporations or private sector companies, over which it has con-
trolling influence, the government could undertake the role of an end-
product manufacturer in the innovation process in key industries. 1In
that case, the suppliers could all be private sector companies-and would

tend to innovate in response to government purchasing power as expected.

The problem with too great an interventionist posture is that
it is very unattractive politically and largely unworkable. Innovation
requires flexibility and ability to capitalize quickly on emerging op—.
portunities. Although it can organize te;hnological development capa-
bility, government basically cannot hdpe to imitate corporate innovators.
Therefore, the increasingly interventionist scenario is not entirely

appropriate.

Conclusion
While there are many scenarios which could be drawn between
the extremes discussed above, the purpose was to demonstrate the potentially

unfavourable consequences to the Canadian economy. The point is that neither




. the private sector nor the govermment on its own can improve the in-

dustrial and technological base.

The conclusion is that consensus planning involving both
business and government is a necessary precondition. to the setting of
industry strategies., It is incumbent upon government to initiate the

process more forcefully than has been the case.

In some industfies, initiating consensus planning through dis-
cussion and negotiation, would be'Sufficieﬁt. In others (e.g. aircraft)
govermment must initiate largely throdgh adopting a more interventionist
sceﬁario diséussed above, Thus, for each industry a different mix of

interventiqn'and negotiation is required.

The government mechanism for taking the initiative in the short
term must be through the line departments, where purchasing, regulatory
trade negotiating and other levers specific to industries are paramount,
Such léadership by lineidepaftments.will also help achieve a greater co-

ordination of government activity (at least federally).

In the longer term, a more satisfactory means of inter-departmental
policy setting should be developed. 1In the interim, departments with the
most impact on that industry's constituency should assume the leadership

in industry strategies.

With an improved process of industry and technology strategy

setting, more of the preconditions ta innovation can be developed. With




definite industry and technology strategies, more Canadian innovators
will be able to obtain the financial, managerial, technical, and

customer support required for technological innovation.
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XII - FURTHER RESEARCH

In this section we describe briefly where it seems most

appropriate for further research to be conducted.

QUANTITATIVE DATA

One of the more difficult problems in this assignment has
been to find appropriate data which quantifies the impact of specific

handicaps. Some comments are appropriate here in terms of further

First, substantial accounting data by product line from a large
sample of firms in several firms would be required-to quantify mote fully

‘ the impacts of specific handicaps. Additional data would also have to
be generated by each firm, Even then, it would be difficult to relate

success or failure in innovation to specific variables.

Second, companies have little patience in spending an inordinate
amount of time providing additional data to government-sponsored research,
They already feel overburdened in the amount of information they already
provide to government agencies. This resistance could not be éasily

overcome in a research assignment,

Statistics Canada has gradually improved over recent years
attempts to collect data pertaining to innovation at the level of the

firm., However, Statscan has not made an attempt to quantify the impact
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of handicaps, and procedures to do so would require several develop-
mental years in data collection. Given the interpretative problems and

lack of company cooperation, we do not recommend that Statscan do so.

There is one area in which further quantitative data might
assist the understanding of the constraints to innovation in Canada., In
Section X, we provided global trade statistics in support of a conclusion
-that Canadé is not imprbving its techhoiogical base. Further'analysis
of existing trade statistiecs Would add precision to an understanding of
the technological content of Canadian-made merchandise. To do so would
rquire Canadian value added data,_developed on a product-line basis
within industries.

IMPLICATIONS OF LACK
OF INNOVATION CAPABILITY

The collection of more refined trade statistics daté, as
suggested above, should provide greater potenfial for researching the
implicationé of a relative declihe in Cana&a's innovation capability.

It was propoéed‘in Chaptér X that, if present trends in high technology
manufacturing continue,‘we éould by our lack of technological capability

be foreclosing our future economic options.

Further research as to the implicaﬁions of high technology
product trade patterns might generate scenarios which identify more
clearly the consequences of present policy decisions (or lack of - them).
Such a study would of a séope similar to the controversial investigation

by the Economic Council of Canada of more liberalized trade arrangements.
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RESEARCH ON
IMPLEMENTATION PROCEDURES

Rather than further research into specific handicaps, we
recommend that efforts should now be diverted toward implementation

mechanisms and procedures to overcome handicaps.

First, the government should institutionalize the federal
government technology evaluation capability. To some considerable
extent such capabillity already exists at IT&C, MOSST, and line depart-
ments., A further research recommendation is its continued development
toward a better understanding of the behaviour of multi-national opera-
tions, the "threshold" R & D expenditure requirements in specific indus-

tries, and developing technology evaluation capability.

Second, in support of efforts to overcome handicaps, more
research should be undertaken on the impact of government regulatory
responsibility on innovation. Such research would be focused on
(a) the financial institutions and their regulatory framework, and

(b) other industry-specific regulatory activities of government.

Third, further research could be undertaken on the design and
implementation of the suggested organizational arrangements. This would
include the development of a quasi-public agency to respond to inventors,
the establishment of "Innovation Boards" to develop technological stra-

tegies, and design of a product champion function.



To summarize, we recommend further research in the following

areas:

Thus, the design of implementation procedures and mechanisms

is the underlying further research recommendation of this study.

more documentation and further analysis of the
implications of a worsening trade balance in
high technology product areas

further development of government technology
evaluation capability in line and policy
departments

research of the impact of government regulatory
functions on innovation

more detailed organizational design of the
institutional mechanisms proposed to help
overcome innovation handicaps.
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