P
-

HC120
.H53
D48

COMPETITIVENESS IN ADVANCED
TECHNOLOGY SECTORS:
IMPLICATIONS FOR CANADIAN
PUBLIC POLICY
Submitted by: .
Jim de Wilde

March 31, 1991



COMPETITIVENESS IN ADVANCED
TECHNOLOGY SECTORS:
IMPLICATIONS FOR CANADIAN
PUBLIC POLICY
Submitted by:

Jim de Wilde

" March 31, 1991



COMPETITIVENESS IN ADVANCED
TECHNOLOGY SECTORS: IMPLICATIONS FOR

CANADIAN PUBLIC POLICY

Submitted by:
Jim de Wilde

March 31, 191




TABLE OF CONTENTS

\
Executive Summary: Overview of Global Industry Structure Analysis . .................
[-Introduction .............. .. ... ..., e e e e e e 1
IT - Implications of Sectoral Reports for Global ... ... e e e 10
Industry Structure Analysis
1. Technology Fromtiers . .. .. ... ... .. i i, 11
2. Global Market-Pull . ............ ... ... .. ... e e L. 13
3. Global ComPpetitors . . . . v v v it ittt e e e e 14
4, Canadian Capacity .........:i..00vvvunnn N 14
5. Competitiveness Strategies ... .. .. ..ot [P 15
i) Collaborative R&D/Consortia . . . . . ..o vvn. .. e .15
i) Global Alliances . . . ... ... it i e e e 15
iii) Targeting Niches . ... ....... ... ... o v n.. e 16
iv) Commercializing R&D . .. ... ... e e e 17
III - Implications of Sectoral Reports for the Way We . .......... e e 18
Look at Technology Sector Competitiveness
i) Marketing New Technologies . . . .. e e e e e 19
IV - Globalization and Industry Sector COMPELItIVE . . o v v v v vt v e e e e e e e e 25
Advantage
i) Targeting Niches and Measuring . . . ... ... ... ... .......... co.. 26

Industry-Leader Dominance

V - The "New" Debate About Competitivenessinthe . . ... ......... e e 29
Context of Global Industry Structure Analysis : '

VI-Conelusion . . . v v v v v vnvv e nn e e e e 40




. 3 1

EXECUTIVE SUMMARY

The purpose of this paper is to explain the application of a Global Industry Structure
Analysis (GISA) framework for the public policy issues of niche identification, and for the
assessment of relative domestic competitive advantages in advanced technology sectors. Its
purpose is to simplify the organization of information, not to create predictive models.

'Global Industry Structure Analysis

The report sets out the implications of a global industry structure analysis for the sectors
studied, and for technology issues generally. It demonstrates the importance of balancing
technology push and market pull for the development of technology sectors and for the
formulation of niche strategies, and makes a‘distinction between strategic technologies and
technologies which can be directly marketed. Also discussed is the importance of
consolidating areas of Canadian technological capacity where there is a reasonable chance of
niche market development in the global economy, and areas where there is a potentlal for
cross-fertilization within the Canadian technological portfoho

Competmvemss

The report then makes some broader statements about 'competitiveness’ in industrial sectors,
including those sectors that are not as driven by anticipated markets. We are assuming in the
Global Industry Structure Analysis, that the intended objective is to maximize the competitive
presence of Canadian technology products and companies. In the final analysis,

- ’competitiveness’ applies to products, marketed by companies, whether they are pnvately or

publicly owned
Sector Studies

The four sector studies (Ocean Technologies, Microelectronics, Medical Technolog1es and
Advanced Industrial Materials) provide the basis for implications about competmveness,
given the technological frontier, the global competitors, and the Canadian capacity in each
sector. The report does not propose to make specific sectoral recommendations, but is
intended to provide empirical reference points for an assessment of the competitive
advantages within the Canadian technology portfolio.

Competitiveness Issues

In a review of the current 'competitiveness debates’ and of the major economic, political,
and business strategy analyses, the report attempts to broaden the discussion, -and to put the
Global Industry Structure Analysis (as applied to advanced technology sectors) in the context
of the overall competitive environment of the Canadian economy.




COMPETITIVENESS IN ADVANCED TECHNOLOGY SECTORS: |
IMPLICATIONS FOR CANADIAN PUBLIC POLICY
\ by |
| Jim de Wilde

School of Business Administration
The University of Western Ontario

SECTION 1: INTRODUCTION

This repdrt develops a global industry structure framework with regard to advanced technology
sectors/product-areas. It‘discusses the competitiveness of Canadian advanced technology aﬂd suggests
implications for the way government policy can reinforce competitive advantages within the Canadian
private sector. In this context, it makes some broader comments about the "competitiveness" debate in

contemporary industrial democracies.

The enclosed reports on advanced technology sectors constitute an applicgtion of a global industry
étmcmre analysis framework to advanced industrial materials, microelectronics, medical technologies and
ocean technologies. The framework was designed initially as an attempt to assist company managers in
developing niche marketing strategies for advanced technology products. While predicting market trends
in advanced technology areas has always been difficult, the explqsion of growth in intellectual property;

driven sectors in the 1980s required an attempt to focus this aspect of strategic thinking.

From a "sectoral” or "product-area" perspective, the perspective from which public policy assesses

domestic competitive advantage, a similar exercise was necessary., Advanced
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" technology sectors require different characterizations as to their sources of competitive advantage

and while we believe that the unit of competitiveness analysis should alwayé be the company,
the nature of competitive advantage in advanced technology sectors re'quires‘ that we assess the

domestic R&D portfolio.

From the original company perspective, the identification of niches to be targeted strategically
focuses advanced technology companies on market-pull as opposed to technology-push. For
companies, the sustaining of competitive advantage reqﬁires that they ba}ance fhese demands.
Case studies in individual technology companies (not done for this report) reveal successful
entrepreneurial technology companies to be chafacterized by their | ability to do this.
Unsuccessful companies (or product-areas) are frequently characterized by their tendency to rely

on technology-push or their inability to secﬁre a source of patient capital.

In applying the framework to industrial policy issues, we are aware of the two unique
characteristics of the advanced technology commercialization process (to broaden the concepts

to bridge public and private sector strategic issues):

a) advanced technology sectors (by definition) are producing for anticipated markets. While
this seems obvious, it is frequently missed in standard economic analyses of R&D

projects;

b)  some advanced technology sectors are strategic technologies required to enhance the

competitiveness of other user-sectors or the general economy. Their "market" therefore
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. is "artificial" in the sense that demand is structured not fhrough the mass market, but

through large institutional purchasers, often governments.

These two factors have frustrated both company manage.rs in developing marketing strategies and
public policy makers in trying to commercialize domestic technological assets. Arguments can
be made that any project is "strategic” or "enabling"‘. We note that the four sectors that we
studied include two labelled as strategic by ISTC (niicroelectronics, advanced industrial
materials) and two whose products are assessed directly by the marketplace (ocean technologies,
medical technologies). It needs to be noted that even in these sectors/product-areas, 'fassessed
directly by the marketplace" means, a "market" quite different from the aggregation of consumer

choices which determine the relative competitive advantage of toothpaste or canned tomato soup.

In developing the ‘global industry structure analysis (GISA), we were also aware of the difficulty
ih assessing intangibles that might make a particular technology a public investment even if not
a strategic technology or a commercially viable product. For example, the maintenance of a
research base in physics may be a public policy objective because it creates a scientifically
| literate set of engineers and analysts within the educational i_rifrastructure. We believe that to
be a separate issue which is best addressed in the final section of this report. Our immediate
concern was to extend the GISA to public 'policy issues of niche identification and assessment

of relative domestic competitive advantages in advanced technology sectors, so that market-pull

and niche-identification issues are not excluded from the overall decision-making.
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For this purpose, the GISA develops five stages in assessing the competitive capacities of Canadian

advanced technologies:

1.what is the gldbal indust;y stmctgrg in terms of dominance by other countries’ industrial_ actors?
2.where ére the technological frontiers in the sector?

3.where is the market pulling the technolbgy development ig Fhe sector?

4.how do we assess Canada’s competitive capgcities in th‘is sector?

'5.what are the public policy implications for this in terms of government strategies for enhancing overall

domestic competitive advantage? Does it imply the benefit of structuring consortia? How should global

alliances be structured within this sector?

The following graphics illustrate how the framework can be used by company managers or investment
decision-makers. Like all potentially useful frameworks, its purpose is to simplify the organization of

information, not to create predictive models.
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For the strategic technology areas, the analysis produces the following conclusions in synopsis:

MICROELECTRONICS: In a global »teéhnol_ogy dominated by players who emphasize market-
share over profitability, the Canadian sector is characterized by niche players who already
service competitivé Canadian industries, especially telecommunications. New market trends hold
open the prospect for a gréater number of niche markets to develop ‘as the demand for
microelectronic technology becomes ‘more customized. The demand seems to be structured lby'

the user-industries and individual supplier companies have particular sectoral user customers.

ADVANCED INDUSTRIAL MATERIALS: ‘Canadian préduct—deVelopment in advanced industrial
materials is not as extensive as in microelectronics. However, the manufacturing sectors which
use the advanced industrial ma1.:erials may find research into applications and adopting a source
of a new design-based competitive advantage. R&D on xﬁaterials offers a few small niches for

Canadian materials research, but the nature of the market suggésts an approach to

competitiveness based on emphasizing technology diffusion and not direct invention.

For the end-product sectors:

MEDICAL TECHNOLOGIES: This is a cost-sensitive sector, influenced significantly by public

policy trends in other areas of government. Globally, there are significant presences in the high-

cost medical technologies areas (MRI and other imaging technologies) and there are leading '
corporate players in related medical care sectors and ‘pharmaceuticals sectors. However, as

‘innovations in medical care reflect changing concerns in health policy and consumer acceptance
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of the organization of medical treatment, a large number of potential niche markéts appear to have opened
up. At-home diagnostic and health-maintenance technologies anci patient-monitoring technologies which
permit deinstitqtionalized health-care are some of the more immediately identifiable market opportunities
resulting form social trends. The market in these technologies is not yet structured and Canadian niche

players are at no substantive disadvantage.

'OCEAN TECHNOLOGIES: The sector includes a variety of product-areas in which Canadian industry

has sustained a competitive advantage and where there is no dominant global player. The product-areas

of the sector are disparate, ranging from autonomous underwater vehicles to ocean information systems.

The sector has been driven by the needs of the oil and gas and resource industries and this may be seen,
in part, as another enablihg advanced technology. It can also be seen as a commercializati@ of Canadian
robotic engineering capabilities and, as such, a key technolbgical infrastructural investment. Given the
anticipated demand for underwater technological czipabilities driven by both environmental and resource
development needs, however, the market structure alone suggests that Canadian technological capacities
can succeed in obtaining sigﬁificant market-share and even sustainable industry dominance within specific

product-areas.
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SECTION II: IMPLICATIONS OF SECTORAL REPORTS FOR GLOBAL INDUSTRY

STRUCTURE ANALYSIS

Competitive advantage can be enhanced in advanced technology sectors by strategic identification

 of fits between Canadian domestic capacities and niches within the global market. Our approach

has emphasized what is i-equired for technologies to be cbmmercia.lized through market-pull as
opposed to technology-push. Sectoral competitive advantage can be enhanced through an

appropriate fit between cdmpany capacities, public policy incentives and global market niches.

Thfoughout this report, we insist on the distinction betweén "enabling" or "strategic"
technologies and teéhnologies which are consumed by -the' marketplace directly. "Enabling"
technologies provide an infrastructure or building-blocks, without which it will be difficult for
a modern economy to cofnpete. The judgement ca_ll about whether a strategic technology can

be purchased without reducing the knowledge-value that comes from having a research capacity

~ in the area will always be a difficult one. Advocates of strategic technologies always overstate

the importance of a competitive (i.e., adequate) presence in the sector. Pure market analysis
always understates the non-commercial costs that come from buying off the rack and not having

an in-house or in-nation understanding of the technology.

The general sect_o'rai and therefore industrial policy uses of the global industry structure analysis

remains an instrument to focus on company/technological product-area competitive capacities.

It can be extended into a relative prioritization of competitive positions within the global

economy for technological areas. It does not constitute, by itself, a.competitiveness policy or
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an overall approach to the preconditions for enhancing the national competitiveness of a domestic
economy. This requires a discussion of macroeconomic and macropolitical conditions which

follows in.Section V of this report.

The intention is to provide some empirical reference point for discussions about (a) how to
assess the performance of Canadian enabling/strategic technologies, and in the future, to be able
to have a more rigorous non-market calculation as to the benefits accruing from investments m
strategic technologies; (b) to assist industrial policy thinkers in identifying and assessing potential
niche strategies for Canadian sectors/product-areas, as company strategists must do in linlcing
marketing and R&D; (c¢) to have an empirical method of looking at the relative strer.lgths‘ in the

Canadian techhological portfolio and the potential for cross-fe;tilizatioﬁ within it.

Some general conclusions about the global industry structure framework emerge from the sector

reports and move the yardsticks on these conceptual issues:

TECHNOLOGY FRONTIERS: In the fdur sectors, two of which are enabling sectors
(microelectronics and advanced industrial materials) additidnal criteria must be applied when
assessing the role public policy must make in using them to enhance competitiveness. The
technological frontiers in advanced materials and microelectronics leave only small niches fdr
Canadian producis io be commercialized. Their role overall for the competitiveness. of other
sectors which they "enable" canfxot be overstated. Accprdingly, niche companies with

orientations towards Canadian telecommunications and automotive companies could prove
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competitive, with a capacity to export their expertise to comparable industrial sectors elsewhere.

The nature of research in both sectors, however, is such that it is highiy centralized in U.S.,
japanese‘ and, in both sectors to a lesser extent, European companies. Motorola, Hitachi,
Kyocera have enormous patient research capacities in the long-term R&D into new chips and
advanced materials. This makes it impoﬁant to assess the role of Canadian researéh more in
terms of what level of research commitment is required to sustain Canadian éapacities in the

development of niches in Canadian industrial markets.

In ocean technologies, and medical technologies, where vthe sector is deﬁned by broducts that \
compete for final use, the technological frontiers reveal some interesting and significant niche
opportunities. The commercialized ocean technologiés indu§try has no dominant player and fits
into overall robotics development. The technological erntiers are defined by research into
ocean management, the mixture of environmental and resource development technological
capacities. Medical technologies is a broader frontier, including product-areas where U.S,,
Japanese and European companies have considerable ad\‘/antages‘for patient long-term research
(GE Medical, Siemens and Hitachi or CAT-scanners and MRI). The technologicé.l frontiers in. :
other areas (home diagnostics, new technologies of patient monitoring) suggests other frontiers
which are not as weli staked out. Where the technological frontier is one which covers a broad
number of potcn'tiai products and the market has not structured an industry or product-area
dominant player, oﬁviously the potential for export niche strategies for a country with a small

domestic market increases.
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GLOBAL MARKET-PULL: The market in microelectronics and advahced materials is being driven
by the industrial users, looking for respectively faster capacities and more durable, lighter, enefgyF
efficient materials in large industrial production. For medical technologies, the market is increasingly
cost-sensitive and oriented towaras preventive and health-sustaininé rather than disease-treating demands.
This market is particularly sensitive to public policy ineentive,s encouraging different trende in" the
coneumption of medjcally-related-product-areas. The market in medical techhologies is extremely fast-
moviﬁg, causing significant issues like the boundary-line befween regulated and unregulated products (is
a cosmetic which claims to reduce the likelihood of skin cancer a pharmaceutical product?). However,
the market for new medical technologies that help monitor health, diagnose diseases and deins‘titutionalize
medical treatments seems to be growing while the market for institutionally-purchased high-cost
‘technologies may be restrained by cost-conscious public policy decision-making. The merket for ocean

technologies is at the borderline between environmental management and resource development.

Assessing anticipated markets for advanced technology pfoducts is crucial to the success of a company
strategy. Similarly, for industrial policy makers, the need to have some technique for assessing market-
pulls within technological areas remains crucial to effeetiveeconomic managemeet. Investors and
managers in the technologyA product-areas correctly emphasize the "artiﬁciel" nature of market forces,
the demand-structure of government procurement (in sectors/product—areas like space technologies,
advanced industrial materials), the capacity of industry leaders to play for market-share as distinct from
any particular short-term market (in- areas llke mlcroelectromcs) Nevertheless, future demand-structures

can be assessed, and at the very least, the need to assess future demand-structures can be demonstrated

to those developing R&D strategies.
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GLOBAL COMPETITORS: The competition in microelectronics and advanced industrial materials is
considerable. The competition in large medical technologies is also considerable. ‘However, there are

no dominant playérs in ocean technologies, at-home diagnostics or niche markets in other areas of medical

technologies.

CANADIAN CAPACITY: Competitiveness requires that one neither overestimate nor uﬁderestimate
Capadian capacity. Canadian capacities in niches in ocean technologies, medical technologies and
telecommur;ications-servicing microelectronics are considerable. Just as the niche in urban transportation
technology (not included in this study) has established a market-leading position, similarly areas like

alternate energy (not included in this study) and nuclear technologies (not included in this study) should

not be underestimated.

The global industry structure analysis approach therefore enables us to assess strategies within
sectars/product-areas of Canadian technology with a more realistic understanding of the capacities of
companies in.that se.ctor to compete in the global economy. As more cases develop illustrating how
analysts calculate the technologipal frontier and how marketing strategists assess ahticipated demand,
companies will be able to do more than a hit-and-miss approach to the commercialization of R&D. For
industrial policy decision-makers, the impl.ications of this affect the way key industrial policy choices are

calculated. The implications. of this for five public policy decisions is now elaborated on:
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a)  what does this mean for the decision about establishing coliaborative R&D?

b) wh;at does this mean for decisions regarding how global alliances are structured?
c) what doés this mean for overall strategies of market-niche idenﬁﬁcaﬁoﬂ?

d) what does this mean for overall strategies for commercialization of R&D?

e) how can public policy promote competitiveness through disseminating knowledge?"

COMPETITIVENESS STRATEGIES: COLLABORATIVE R&D/CONSORTIA: Consortia work
when there is a global niche that is currently not being targeted because of a fragmentation of
domestic capacity. This seems to be the case in ocean technologies, at-home diagnostics, and
probably alternate energy (e.g., solar téchnologies) where research capacities are fragmented,
and where the global industry structure reveals a potential for competitive advantagé through the
establishment of Canadian niche players. While collaborative R&D may mal&é sense in order
to sustain a domestic capacity in pure'scignce, the commercial opportunity is to use consortia

to galvanize domestic capacities to target niche markets.

COMPETITIVENESS'STRAT_EGIES: GLOBAL ALLiANCES: In areas where Cax;adian research
has areas of expertise but lags behind established global marketing networks, alliances can
facilitate the commercialization of a Canadian teghnology. This applies to microelectronics,
pharmaceutical biotechnblogy and probably to some areas of aerospace technologies. Therefore,
the public poﬁcy.deéision is whether alliances should be encouraged from positions of strengtil
(well-capitalized Canadian companies negotiating real alliances) or whether the market shoulld
sort. out the benefits (Lumonics—l'SumitoAmo, Connaught-Merieux). Our contention is that an

alliance should be sought after by Canadian technology companies and negotiated in a way which
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ﬁxaintains the Canadian company control, if the sector/product-area is one in which there is a
competitive Canadian presence. All R&D-driven sectors have some intemaﬁdnal éonnections;
the quesﬁon is how they are s&uctured and managed in order to maintain strategic céntrol.
Control comes from maintaining a stable capital-base, something which the Alberta and Quebec

govemme_hts have done for their technology-based firms as they globalize.

COMPETITIVENESS STRATEGIES: TARGETING NICHES: - The public policy question of
targeting niches comes from situations in which there is no clear global market leéder and a
niche has emerged, e.g., at-home diagn;}stics. One could ai'gue that Canadian cable télevision,
Canadian hydroelectric engineering, Swiss pharmaceuticals, Finhish celluiar téchn_‘ologies, and

Canadian urban transportation developed in this manner.

One could also argue that a number of deficit-expanding industrial failures came from mis-

targeting niches and allowing technology-push arguments to-be jﬁstiﬁed by the vague language
of "targeted niches”. In all of these successful "targetings”, there was some reason to believe
that thé ;:ompetitive capacity existed and was worth commercializing. To try to target niches
without a rigorous global industry structure 'analysis is to gua:é.ﬁtee many expensive
disappointments. Conversely, new product-areas need to be designed for the future Canadian
advanced technology industrial portfolio and the market cén{lot always anticipate demand for new

technologies, preoccupied, as it should be, with sorting out present-tense demands.

From the sectoral reports, it is clear that market-niches do exist. From this level of analysis,

however, the commercial decision as to whether Canadian private sector capacities can exploit -
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them remains a decision to be made. There is a niche in ocean technologies, in commercial use
of robotic submersibles. Similarly, there is a niche in at-home diagnostic technologies. In other
sectors, not studied for this report, there is a niche in solar technologies and in small-scale use
of nuclear technologies. An identified niche does not guarantee commercial success, but if one

does not exist, then the criterion for backing a sector/product-area needs to be strategic.

COMPETITIVENESS STRATEGIES: COMMERCIALIZING R&D: In all sectors, respéndents
constantly emphasize the difﬁcul;y of commércializing new technologies. Proponents of market
solutions correctly point out that the market should sort out whether the niche anticipated is real,
but if a new technology isn’t commerciali;ed, not because investors are skeﬁtical, but because

there is no long term venture capital in the system, then the market verdict is never afforded a

chance.

Competitiveness in advanced technology sectors requires attention to this. It is beyond the scope
of this report to assess the relationship between capital.ma:ket behaviour and the competitiveness
of Canadian advanced technology sectors. However, it is important to reiterate that the issue
of effective corporate finance structures is frequehtly mentioned as a prerequisite to the effective
‘management of globalization/strategic alliances. It should also be pointed out that"the successfql
commercialization of already-existing technology. requires interest‘ from the investmen;

community.

Note: Obviously, a niche can be found if one breaks a product-area down into a small enough *
component-unit. Software engineers can customize programmes for a company, the ultimate niche
market. The presumption here is that a global market niche is a more significant market opportunity
made possible by the structure of global competition and demand.
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SECTION III:  IMPLICATIONS OF SECTORAL REPORTS FOR THE WAY WE LOOK AT

TECHNOLOGY SECTOR COMPETITIVENESS

The injection of the criterion "compétitiveness" into an assessment of advanced technology
investments is complicated by the manner in which company strategy and investment analysis -
literature treats.advanced technology sectors. One can generate conditions for a competitive
"economy"”, i.e., the maﬁimum ﬁtilization of resources within a single industrial pdrtfolio in
order to achieve success as rewarded by the global market (export-production). One can
generate conditions for mafket dominance within sectors and product areas where there is a
defined market (canned tomatoes made with subsidized agricultural produce will be more
"competitive” than canned tomatoes whose price includes the full cost of purchasing the
agricultural product). In | défined—markgt sectors and- prodhct-éréas, calculations about
co:ﬁpetitive advantage can be made by adjusting the various factor conditions (labour cost,
material cost, distribﬁtion networks) or by repositioning the product in terms of purchase criteria
like quality. A company can choose to compete on cost énd define its marketing strategy that

way or it can choose to compete on quality and redefine its market position.

In anticipated-market sectors and product-areas, the company strategy and investment criteria

are different. Therefore, the public policy analyst is left with a set of arguments about:

a) maximizing the technological infrastructure in order to increase the chances that a niche
product will develop through some _collaboration between players and research

components within the domestic sectors;
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b) picking winners based on the assessed potential for commercializing R&D currently being

undertaken,

¢)  providing unfocused patient capital to R&D-driven sectors in the hope that the process of

commercialization will target specific market niches out of the resulting new technologies.

Thére are a number of differentiating characteristics of sectors and product-areas. At-home
diagnostics are an anticipated market product area which will focus on the mass market.
Pharmaceutical biotechnology will be marketed to specialists who have to be convinced of the
superior quality of new medical treatments. No individual consumer buys a space station. Some
technology sectors overlap, being both enabling or strategic technologies (e.g., advanced
indusfrial materials, microelectronics) and being specific product-areas (new ceramics,
miniaturized circuitry). Some can be generated by "big scienée" (e.g., ocean robotics, rocket-
launching technologies), some are more entrepreneurial (software cieve‘lopment, biotechnological
research). ‘Some can be influenced by government structuring of demand (e.g., medical
technologies like CAT-scanners, space technologies) and some need to rely on an ‘accurate

reading of demand in the marketplace (at-home diagnostics, educational software, solar energy).

Marketing New Technologies for Anticipated Demand:

In other sectors not studied in this report, the volatility of energy pricing has always made the
conimercial potential of alternate energy technologies difficult to assess. The technology product

market history is filled with ill-timed combinations of product and demand. Fax technology was
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possible for years before being commercialized. Xerox abandoned the technology which was
to provide the. market with Apple computers. Company strategies need to créate demand, but

from a company perspective, the anticipation of the nature of demand is a key gamble.

For example, the Montreal firm Videotron has a technology which allows viewers to pick the
angle from which they want to watch a football game or key in on a particulaf player. It is
piqneeringv the market in interactive video. We .also can project ahead to a home
telecommunicétions/entertainment software technology which allows us to order a viewirig of
Casablanca or reruns of favourite episodes of Night Court or Mister Ed. Such technology can
also be used to provide educational programming for children. What we don’t know is how the
mixture of iptellecmal property protection and regulation will influence the development of these

new industries.

In five yeé:s time, it will be éommonplace for home diagnostic products to be available to
monitor a consumer’s cholesterol level or provide a reliable check on AIDS. In five years time,
it will be possible for microrobotic technology to inspect thé inside of nuclear reactors to verify
cracks or weak spots. If we know this, why can’t we pick the companies which are going to
develop them, either as investors or as public policy makers? Why can’t we. "pick winners and
losers" in the language of the familiar debate about industrial policy? A Caiifomia company
with a band-aid type chemical that measures exposure to ultraviolet light for tanners should have
a large market. However, it is difficult to measure this demand as the product requires the
development of new consumer habits, new regulatory norms (is it a medical product?), and a

public strategy for assessihg liability issues in health products.
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We can detect broad trends in the devgloprnent of new technologies, but not the spec;iﬁc currents
within them. For example, the market for home diagnostic products will develop around (a)
ease of use; (b) reliability; (c) rggulatory acceptance. How Qill the innovation take place? Will
it be driven by a simpler technique forAdiagnos‘is or by a process in which the consumer has

greater confidence? Wil it be marketed directly or as a medical product?

The market for micromachines has several possible applications,‘ each of whicﬁ will drive a
different technology for miniaturiiatioh. The medical applications include what Kenzo Inagaki,
MITT's deputy director of industrial machinery di\}ision, compared to “"shrunken men zipping |
through veins to destroy cancer or repair damaged tissue”. Without the essential knowledge of
miniaturization (acquired through basic research), and the production of the advanced materials
necessary to manufacture these microrobots (developed as a strategic technology), there will be

no product deQelopment.

In these cases, anticipating the market structure continues to create considerable problems for
company strategists and public policy makérs. There is no magic formula for balanéing market-
pull and technology-push. Successful strategies require only that they constantly be balanced.
Technological innovation can create Inew market opportunities. As we see in the case of ocean
industries, one robptic technology may change the potential market for submerﬁibles. If the

infrastructure in robotic diving is there, changing strategies for global mining companies may

- produce a new set of market demands.
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What does this mean for a Canadian industrial policy decision-maker or, indeed, ényone
; concerned with the development of a Canadian capacity in these sectors? It identifies critical
distinctions between tﬁese sectors and suggests how Canadian companies should adapt to the
opportunities presented. The pattern of health product consumption in Canada is directly rélateci
to the public health care system. This means that there is an opportunity to pioneer an
innovative distribution system which would enhance the compétitive_ advantage of Canadian honie
diagnostic companies. While Canadian companies cannot match the state-of-the art R&D in
miniaturization which e;cists in Japan, specific niche applicatiohs can be found which can

enhance the competitive advantage of individual Canadian sectors, e.g., nuclear plant monitoring

and maintenance. The task is not for Canadians to try to become world leaders in each
adapt technological innovations to potential sources of Canadian competitive advantage.

Contrast these t§vo strategic chailenges. In home diagnostic technoloéies, the products exist, but
need to be successfully commercialized. In microrobotics, a need has been detected, but the
technology has to be produced which is consistent with the anticipated markets. In the home
diagnostic technologies example, the problem is one of marketing, in the micfomachines
sector/product-area, the problem is one of identifying where the technological frontier is and

who has the capacities to organize research in that direction and commercialize it effectively.

Anticipated market sectors/product-areas require that private and public sectors have in their
complemeritary roles some sense of where the technological frontier is evolving and how global

market-pull will commercialize these new technologies. In medical technologies, the cost-

‘ . | industrial sector, but instead to discern our capacity within the global industry structure and
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constraint required by publicly-financed health-care systems constréins the marketing strategies of the
major medical technologies companies like Siemens and GE Medical. New technologies may be justified
as "basic research”, or in terms of conventional arguments like "spinoff” and "infrastructure”, but the |
market potential is likely to be constrained by these fiscal realities. Similarly, social trends towards

personal life-style control and monitoring affect the market in health-care products.

Based on judgements like these, one can make certain piche idenfiﬁ_cations in the area of medical
technologies. The market-pull for ocean technologies is directly affected by resource-pricing and demand.
Resource shortages will accelerate the demand for deep-sea mining and prove to be 5 market-driver for
new technologiés in ocean exploration. A revitalizing manufacturing sector will likely accelerate demand
for a design-based competitive strategy involving materials substitu;ioh and accelerating the demand for

adoption of advanced industrial materials.

From these four sectors, our conclusions are that Canadian capacities in ocean technblogigs constitute a
technological portfolio which can establish a niche competitive presence within the élobal market. The
demand-structure of the industry suggest the need for a fusion of company and ‘R&D éapacities. Medical
technologies contains some product-areas in which Canadian niche capacity is considerable. However,
the global linkages required for effective commercialization are much greater given the globm industry
structure and the state of the technological frontier. Advanced industrial materials offers a different set
of implications for competitiveness strategies. While individual company R&D strategies have established

specific Canadian capacities, the competitiveness aspects of the technology are affected more by the role
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it can play in enabling other sectors to redefine their competitive position through a design-based

competitive advantage. Microelectronics, as driven by the telecommunications sector, has already

established a consortium-based strategy.
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SECTION IV: = GLOBALIZATION AND INDUSTRY SECTOR COMPETITIVE ADVANTAGE

Competitiveness has developed as a concept in response to the analysis of globalization.

Globalization has produced a complex new set of market decisions highlighted by three new

phenomena. After all, there is nothing new about international trade, nor export-oriented

company strategies. Japanese and European companies have -long pursued export-oriented

- marketing strategies; the recognition of this by U.S. and Canadian company managers has often

been confused with the phenomenon of globalization. What is new is a global market-structure
characterized above.  This makes speed of response a fundamental prerequisite to

competitiveness.

The debate about competitiveness is old. The debate about competitiveness in a global economy

~is new. Competitive performance can be enhanced by a variety of factors and differs

dramatically from sector to sector. Competitive advantage for a brand manager at Proctor and
Gamble is different from competitive advantage for INCO, different still from competitive
advantage for Boeing, Raytheoﬁ or Morton Thiokol, different still from competitive advantage
for Lavalin, different still from competitive advantage for Microsoft, Cognos, or Lotus, different
from Magna or GM Canada. This statement still produces considerable debate in the economic
and business strategy literature, while broad precondmons for competmveness can be defined
(e g, healthy cap1tal markets thh low and predictable interest-rates benefit all cornpames w1th
innovative long-term strategies), specific industry and company situations require different mixes
of company stratégy and domestic public policy in order to create sustainable‘ competitive

advantage.
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While the categories can be broken down further, there is an obviéus differenéé between
producing for a defined mass market (P&G), producing -for institutional consumers (Boeing,
Bombardier), or producing for anticipated markets (technology c.;ompanies with strategies for
commercializing R&D). Individual consumers-do not buy mass transit systefhs Or jet airliners.
Neither individual consumers nor institutional consumers (usuaily, but not always, governments)

know whether they want to buy technologies which do not exist in a commercial application yet.

Targeting Niches and Measuring Industry-Leader Dominance:

Competitiveness also risks pqsing the problems in a way which exaggeratesAthe claims. If IBM
is the market leader in technological capacity, then the extreme logic dictates there can be no
competitive niche ﬁlayers in the industry. If Boeing i; the markét leader in wide-body jets, then
there can be no competitive niche players in the aerospace sector. Obviously, this is not the

case.

Having said that, niche tecﬁnology strategies can only be generated around technologies which
identify some market-demand. In the successful Canadian urban ﬁans;;értation technology
sector, one of the major reasons Bombardier developed was because it was pursuing an export-
oriented strategy, targeting the global market (people-mover systems at Disney World).
Similarly, Lavaﬁn-UTDC has successfully targeted markef niches in developing countries. -
‘These are not areas where Canada has a natural competiti\?é advantage through a sophisticated
local market. Nonetheleés, the global industry structﬁre was set up in a way which oriented

other urban transportation companies towards their domestic market and created a global market
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opening for Canadian firms, especially in the absence of a strong U.S. presencé (mass transit

being a relatively low priority within US public sector expenditures).

The highly competitive Canadian television industry has developed as a result of the

concentration of public sector spending on public broadcasting creating video production

technologies that are competitive, but not fully commercialized. Similarly, the success of cable
companies like Rogers and Videotron is a reflection of a "coherence" between company
strategies and public policies in the establishment of a cable television industry.. Other sectdrs_
in which Canadian competitive advantage has developed include‘energy technologies (pipelines
and hydroelectric construction technologies) where domestic demand was clearly a factor in
disciplining and stimulating a competitive market. The real wbrld of decision-making does not
lend itself to neat boxes. It should be pointed out that the most successful Canadian consumer
products companies (McCains, Provigo) have long pursued export-oriented marketing strategies
which have enabled them to ﬁtilize high quality management and transform their domestic

strengths through an export-oriented strategy.

In examining the global industry structure framework, public‘policy decision-makers can make
a betfer assessment of Canadian industrial and technological portfolio assets. This is not a
question of picking "winners and losers" except in the sense that the market does it every.day‘.
It is a question of pi;:k'mg long-term winners and ensuring that the patient investment enables the
private sector to commercialize and market the ne:;:t generation of product-areas‘ and sectors.
It is worth pointing out in this context that the tired debate about whethér or not government can

pick winners can be dealt with in a single sentence: conventional public policies have identified
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as many winners as the market has, especiaily in advanced technology sectors where public
investmeht financial constraints are fewer. The govemmént has earned a bad reputation for its
inability to deal With its losers, something the private sector does much more effectively. "Until
this problem is dealt with, there will understandably be scant interest or confidence on the part
of the private sector in any public policy attempt to apply global industry structure analysis to

technological investment decision-making.
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SECTION V: THE "NEW" DEBATE ABOUT COMPETITIVENESS IN THE CONTEXT OF

GLOBAL INDUSTRY STRUCTURE ANALYSIS

There is nothing new about a debate on economic competitiveness. The new question is given
the dynamics of global 'competition, what, if anything, can public policies do to enhance the
competitive performance of industrial sectors in Canada? Before formulating the answer to this

question, it is important to point out that economic competitiveness is a prerequisite to fiscal

_ capacities. In simpler terms, someone has to pay the way. Fiscal frameworks that attract

confident (long-term) international investors are a prerequisite to competitive industrial policies.

To pit one argument against the other is to risk trivializing the issues of global competitiveness.

In the technology sector stl_xdies, we examine routes to enhént:ing competitiveness in specific
sectors. Competitiveness can be enhanced through enabling technologieé which are mdre
accessible to other industries. A standard example 1s that the relative quality of Barbados’
telecommunications system gives it a cdmpetitive advantage over other Caribbean states in
acquiring foreign investment.  The decision by American Exp’reés to locate its‘processing
facilities in Barbados added substantially to the weélth-generation of the Barbadian economy and

the employment base. This illustrates the relationship between enabling technologies and

competitiveness.  This did not result in any added competence in innovating new |

telecommunications technology in Barbados, but is a straightforward example of the relationship

between enabling technology and domestic economic competitiveness.
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The route to competitiveness varies from sector to sector and domestic organizational capagity
to domestic organizational capacity: Each sector is different and makes different demands of

public policy in order to be compétitive. France developed a competitive rail transportation‘
industry because of a centralize& decision-making system in transportation and ifxdustrial policy.
The U.S. rail transportation industry has declined because it lacks that centralized organizatidnal
decision-making system. Conversely, the French computer industry became a cycle of
inefficient sdbsidies because of the attempt to centralize Aahd direct R&D within the seétor; the
U.S. industry, as documented by George Gilder in Microcosm, was successful precisely because
the decentralized organizationai structure of the Silicon Valléy compétit_or combined with

dynamic venture capital markets suited the needs for growth in this sector.

The approach used in our technology sector studies suggests that Canadian organizational
capacities will have to be developed to create the vehicles for competitive commercialization of
ocean technologies and medical technologies. The dissemination mechanism for microelectronics

seems to be increasingly coordinated as a result of both public and private initiatives. The

- relationship between advanced industrial materials and the consuming manufacturing sector lacks

a formal collaborative mechanism which would facilitate this organizational dynamic.

The new competitiveness debate is a response to the awareness that globalization has changed

the dynamiés of company strategy. The global market is characterized by:

a) interconnected capital markets, made possible by the computerization of financial

transactions;



31

b) - theincreasing percentage of world trade that té.kes place in innovation-driven, intellectual
property-protected sectors. In these an innovation in Basel can fender leés competitive
a company in Vancouver; and

c) a global informétion network which communicates news instantly through satellites and

faxes.

This reality has dramatically changed the dynamics of company competitive advantage and the

public policies required to sustain domestic company advantage.

Competitive industries originaté in different ways, with different sources of advantage. The
success of the Canadian aluminum industry, the Swiss pharmaceuticals i.ndustry,‘ the Italian
footwear industry are all a result of a combination of conditions: public policy (hydro
availability, industrial patelnt-protection, trade protection), local capacities in labour and
concentrated knowledge. But competitive advantage is an elusive category. Itis important to
un&erstand the relevance of the earlier discussion (in Section II) of market niches for company
managers. Reebok and Nike, for example, companies within the "declining" or non-competitive

North American footwear industry, export successfully to Italy, the so-called industry leader.

These observations are important for more general public policy debate about competitiveness.
Formulas should.be yiewed with great suépicion. It would be a mi;take to conclude that sources
of bompetitive advantage are the same from sector to sector, or that the preconditions for the
success of a product-area at Proctor and Gamble is the same for the sﬁccessful development of

competitive advantage for Boeing or Northern Telecom. It would be equally as significant an
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error to treat anticipated-demand markets as being influenced by the same factors as consumér
goods markets. Our current public policy debate is constructed on a nﬁmbergof dﬁbious
assumptions. A pure economic point of view is that Cahada should concentrate on areas where
there is a traditional advantage. But, by this logic, theré is no reason why Switzgrland should
have three multinational pharmaceutical companies (Hoffman Laroche, Sandoz, Ciﬁa—Geigy), or

Finland a Worldclass cellular telephone company (Nokia).

The conventional business school line that companies compete, countries don’t, is worth
emphasizing. Companies have to discover market niches, commercialize laboratory research,
structure production in order to maintain advantages over competitoré. This gives rise to the
"fiscal framework" approach, emphasizing overall economic éonditions, encouraging
governments to concentrafe on cost of capital, access to new sources of investment, tax regime
stability and other factors which encourage business development. Undoubtedly, this is correct
as far as it goes, and undoubtedly it contribdtés to an analysis of the Circumémces under which
comparnies become competitive in established or mature industries. ‘Most sectors want cheap
capital, predictable taxes and a stable labour market as they expand. The debate regarding
necessary preconditions for creating sustained competitive advantage becomes more complicated

when one differentiates sectors.

Consumer goods; companies, large industrial products companies, and advanced technology
companies need different circumstances under which to compete effectively. The mass market
differentiates between Kelloggs and Nabisco and competitive advantage can be structured by

appealing to criteria of consumer choice. No individual consumer buys wide-body jets or mass
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transit systems, however, and the circumstances under which competitive advantage is generated

in aerospace and urban transportation is correspondingly different.

There are many theoretical analyses of country/regional competitiveness that have been

formulated in the last few years. There are nine major arguments which, in our view, grasp

elements of the economy competitiveness issue and should extend the analysis of the competitive

strategies of Canadian technology sectors/product-areas outlined here:

)

@

3)

Porter, with his emphasis on competition between domestic producers and sophisticated
consumers producing local factor advantages. Porter’s analysis is helpful for demand-led
sectors, but does not attempt to differentiate anticipated-market sectors and product-areas,

or address the problems that define competitive advantage for advanced technology sectors

(The Competitive Advantage of Nations by Michael Porter); -

Ohmae, with his emphasis on globalization and the management of global linkages,
emphasizes glbbal knowledge-networks and the negotiation of collaborative R&D between
technoilo_gical front-runners focuses on globalization but underestimates the role of

domestic conditions in establishing patient capital markets and therefore contributing to:

~ the commercialization of R&D (Kenichi Ohmae'-,_’l'hg Borderless Economy & Triad

Power);

Reich emphasizes the importance of domestic intellectual capital in determining large

scale and long-term competitive advantage, but does not deal with the organizational



(4)

®)

©

34
dynamics required to structure the management of intelleét_ual capital in knowledge-driven
sectors. In moving away from "industrial policy",>'Reich has correctly focused on
scientific literacy and investment in intellectuai capital, but he neglects the issues of
capital market structures which are required to sustain innovative companies’ competitive

advantage (Robert Reich, The Next American Frontier);

Thurow emphasizes the advantages of collaborative R&D in making innoVation-dfiven

sectors more efficient, but focuses on "big science" sectors, like the space industries

sector to make the argument (Lestér Thurow, The Zerosum Society);

Katzenstein focuses on the coherence of government and indus@ strategies to explain the
niche strategy successes of the Swiss watch industry and the Austrian steel industry.
Katzenstein has the most integrated explanation of competitive advantége, by focusing on
the compatibiiity of company and state strategies in pursuing export niche markets. Thi§ _

analysis is particularly relevant for governments with small domestic economies which

are pursuing export market strategies (Peter Katzenstein, Corporatism and Growth);

Zysman explains similar export-oriented successes by analyzing the congruence of capital
markets capacity and company strategies in explaining German and Japanese
competitiveness. For Zysman, the dynamism of domestic capital markets and their

capacity to finance adjustment policies determines the overall success or failure of

domestic economies (John Zysman, Government, Markets and Growth);
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Olsen explains competitive advantage by a Schumpeter-style "gales of creative
destruction" which produces the preconditions for new sector growth. | Competitiveness
is determined f)y the capacity of economic systems to deal out déclining seé'tors. Olsen
explains German and Japanese competitiveness by the extent of the destruction of their

manufacturing base during the Second World War (Mancui' Olsen, The Rise and Decline

of Nations);

Gilder emphasizes the entrepreneurial ethic, generaliiin_g from the experience of the
California semiconductor industry. For Gilder, competitiveness is undistinguishable from
entrepreneurship, but his case study chooses a very decentralized sector and generalizes

from it (George Gilder, Microcosm);

Ellsworth looks at the role of capital markets in determining whether or not company
strategies can have a long-term orientation required for new sector economic growth. He
explains declining U.S. competitiveness in terms of the emerging "casino economy” of

short-term capital market decision-making (Richard Ellsworth, "Capital Markets and

Competitive Decline”, Harvard Business Review, 1987).

The aralysis in sections I,II of this report are empirical, based on the capacities of the Canadian

sector/product-area and the competitive structure of the global ‘technology and market. The .

preconditions for sustained competitive advantage in these and other sectors requires a variety

of conditions. In examining the analyses and data of those who have been trying to explain the

origins of competitive advantage, the most powerful arguments come from Ohmae with his
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understanding of how global market-demand is refocusing company strategies; Thurow with his

understanding of how collaborative R&D is required to sustain an infrastructure in emerging

technologies; Zysman with his understanding of how capital markets that facilitate restructuring,

adjustment and patient investment are required for the organization/strategy fit to operate in a

manner that sustains competitiveness, and Katzenstein with his understanding of the role of

government-private sector coordination in the pursuit of targeted export strategies and the

"implications of this for sustained competitive advantage. Empirically, all competitive economies

seem to have three common characteristics, operationalized by different policy instruments

appropriate to domestic capacities:

b)

an entrepreneurial culture where new organizations are accelerated in their formation and
reformation, what W‘e call a bi;as for innc‘)vation\ within the social decision-making
framework. This can be manifested in bankruptcy and competition laws, in fhe pattern
of social adjustment, and most significantly, in the breadth of the stake that people have
in new innovations. If there is no common stake in new technologies then the public
policy process will be resistant to investment in these areas. The medical technologies
industry could benefit from an investment of union pension funds which would create a

common interest in the development of a new technology;

dynamic "venture" capital markets, by which we mean the accessibility of risk capital to

new ventures, not simply for new start-ups, but for commercial technologies which may

require patient investing before a return is yielded. The difference between venture -
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capital for technologies and venture capital for new start-ups is important to understand

if the competitive situation of new technology firms is to be analyzed;

a degree of "coherence" between govemment policy as it affects capital markets and
patient investing and as it itself constructs technological infrastructures and the éompany
strategies of key players within the domestic induétrial pdrtfolio. If the policies lack
cohefehCe,' the resulting - inefficiencies derail long-term invéstment strategies. Export-
oriented national strategies unite business and government in the ‘estéblishment of long-

term planning horizons. The European'cc')untries with small domestic economies (e.g.,

| Finland, Austria, Slwitzerland) have pioneered this type of '"coherence". Canada,

similarly with a small domestic market, has not developed at a national level such long-

term export-oriented economic strategies.

We are assuming in the global industry structure analysis that the. intended objective is to

maximize the competitive presence of Canadian technology PRODUCTS and COMPANIES.

Competitiveness, in the final analysis is always a product marketed by a company, whether that

bompany is privately or publicly owned. Enabling technologies can facilitate Canadian

companies marketing products in a more competitive way, even if the emphasis of government

in promoting enabling technoldgie§ is less to invent new products than to facilitate the adoption

of technologics. The familiar example that office computer systems are utilized between 10 and

30% of capacity makes the point that this enabling technology could enhance company

productivity and overall competitiveness if appropriate computer systems were utilized at 60 to

90% of capacity. The key to the overall competitiveness of the domestic economy is not, in this
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case, to invent a new technology but to design an improved learning-system for the adoption of

existing technology.

COMPETITIVENESS STRATEGIES: DISSEMINATING KNOWLEDGE: The mandate of this |
report was to use a global industry structure approach to niche strategic planniﬂg and use it to
focus competitiveness issues within Canadian technological product-areas and sectors. Having
emphasized this, it is essential to underline that in dealing with technologies and competitiveneés,A
the existence of "enabling technologies" intreduces the separate category of enalysis which we
have been developing in this report. Even if there is no competitive advantage in Canadian
advanced industrial materials development, the kﬁleedge about manufacturing gained from

SOME TYPES OF R&D in the sector produces a public good of considerable value.

The contention here is that there is an important distinction between R&D ‘requ‘ired for the |
technological infrastructure (which may or may not be what Eientists cail basic research) and
R&D intended to produce products for which the global market has a demand. It is this
distinction between which often confuses public policy makers about technology-push and

market-pull, and makes it difficult to assess the commercial value of enabling technologies. It

- should be emphasized that the concern in this report is not to address the question of how

strategic technologies should be financed, but to examire, consistent with the global industry

structure analysis framework, ways that market opportunities in advanced technology product-

- areas can be assessed. For a competitive economy, the first thing which needs to be done is to

differentiate between sectors/product-areas which should be market-sensitive and those which

_are intended to facilitate in the development of other sectors in Canadian industry, and which




39

are therefore “strategic". For strategic'tebhnoldgies and for advanced technology' sectors
generally, we remain convihcéd that the single most important (emphasize, not only, but single
most important) thing government can do is to accelerate the development of scientific literacy
in the tﬁarketplace, in industrial users, and in opinion leaders, especiﬁlly the financial
community. - In order to emphasize the relevance of our report, it should be added that at that
point, the "scientifically literate" decision-makers will then have to make private and public
sector judgment calls about the felative competitive advantage of Canadian technologies given

their assessment of the global industry structure in that technology.
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CQNCLUSION

These factors determine how successful a national economy will be and influence the competitive
environment of individual technology seéto;s. In each of the technology sector studies, we are conscious
of the domestic technology portfoiio and how that portfolio can be commercialized in a manner which
increases the chances of competitive advantage accruing to the Canadian sector. We are arguing that
R&D alone is not a precondition for the development of competitive advantége because if it were, there
would be few Canadian sectors in which R&D $ spent would be adequate to purchase a place in the
global industry structure. We are arguing that competitiveness comes form a variety of sources: in
individual sectors and th‘at government strategies can enhance or retard tﬁis corﬁpetitiye advantage. We

are arguing that niche identification is possible for both government policy makers and company

strategists, as they balance the domestic technology portfolio czipability, the competitiveness factors in

~ the general environment, and the global industry structure within which the product must compete.

Our purpose is not to pick winners and losers as the market must do, ‘.but to suggest ways. that public’
policy involvement with a sector can enhance the competitive capacity of a sector. Battery research may
prove to be more commercially rewarding than solar panelled-hoﬁsing. However, the Canadian
technology portfolio may be more capable of advancing a soiar-heated housing product development than
a battery research product. Our intention ié to develop a framework to fit technology portf_olio with
global industry structure and in so doing make the criteria for technology sector competitiveness more

central to our approach at developing new technologies.
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The view that there is a single model for competitiveness is, we t_hink; misleading except at the
level of general conclusions regarding the development of niches. The global industry structure |
framework enables us to see strengths and weaknesses in our domestic technological portfolio.
It cannot provide an investment analysis concerning individual companies. However, it can

provide a dimension to. debates about competitiveness. Unless advanced .technology company

‘managers find a way to balance technology-push and market-pull in their identification of

strategic opportunities, their competitiveness will be reduced. Unless public policy decision-
makers find a way to do the same in their assessment of industrial restructuring and investment
priorities, the competitive advantages of the Canadian technological portfolio will not be

maximized.
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As was emphasized in Section V, this report is intended only to asseés oné
dimension of competitiveness. The discussioh in section V goes beyond the
parameters of z‘his report i_n order to answer many of the questions
concerning the development of sustained' competitive advantage that
inevitab/y and appropriately arise within.any spegiflc -empirical con‘text.

it should also be erhphasized that 'throughout this report, we try to use the
expression sector/product-areainterchangeably. The framework isin z‘ended
to help assess competitive position of products airﬁed at anticipated
markets. The boundary line between product-area and sectqi blurs rapidly.
Apple founder Stephen Jobs has argued that the frontie(s of bib teahno/ogy
and microelectronics are the same and many working on biochips would
ifnp/ici tly agree. Similarly, in discussing ocean technologies, we have ended
up with -a discussion of robotics capabilities. Médica/ techho/ogies, '
advanced industrial materials and microelectronics intersect in the
development of microrobotic_s. Lasers can either be seen as an end-product

or an enabling technology for medical practice, space technologies, etc. We

acknowledge the importance of sectoral boundaries for research

classifications and for investor analysis. However, incréasing/y,'
technological innqvation will make obsolete the previous generation of
sectdrai categories. For simp/icity, we haveitherefore used sector/producf-
area to focus the question of Canadian cqmpetiz‘ive capacities within the

global industry structure.
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