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Additionally, investment policy should facilitate the shift toward
more knowledge-intensive production by providing funding and
assistance in order to:

° restructure activities within knowledge-intensive enterprises;
° negotiate strategic partnerships with foreign firms;

° stimulate R&D in frontier technology sectors in which Canadian
firms can be internationally competitive.

Finally, investment policy should be augmented by a technology
policy that supports basic research into generic technologies,
complements initiatives in higher education, and encourages consortial
R&D involving private firms, universities, and research institutions.
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A. DEFINITIONS

There is, as yet, no single generally accepted definition of a
strategic partnership, or, as it has also been called, a strategic
alliance, or an inter-firm cooperative agreement. Nevertheless, it is
possible to differentiate strategic alliances from both traditional
joint ventures and from the broader set of industrial technical linkages
into which firms have entered.

A joint venture is a form of direct investment. It may be defined
as an agreement in which two independent legal partners establish a
third independent legal firm. Consequently, an international joint
venture can be vieved as a form of foreign direct investment.

Some, but not all, strategic partnerships are joint ventures. For
example, some strategic partnerships do not involve an exchange of
equity or indeed any direct investment at all.

"Strategic" partnerships, moreover, imply longer term considerations
than those behind many joint ventures concerned with short-term profits.
Joint ventures such as these are geared towards increasing sales or
market shares through joint production or marketing activities. They
can include either import substituting joint ventures that use the
product and/or process technology of the foreign partner, or
export-oriented extractive or manufacturing joint ventures in which the
design, engineering or management technologies are supplied by the
foreign partner.


















Data from Venture Economics on the number of coérporate strategic
investments in venture-capital-backed companies (Figure 1) similarly
shows a rising number of such strategic alliances. From 30 per year in
the first three years of their survey, the total doubles in 1981 and
doubles again two years later. In 1985, 245 corporate strategic
investments were made.

Broken down by industrial sector, the data confirm the growing
importance of strategic partnerships. In the semiconductor industry,
for example, there has been a considerable rise in the number of
agreements, from an average of two per year in the period 1978-80 to
roughly 25 per year in the period 1982-84 (Figure 2).

In the machine tool industry, however, after a spectacular rise in
the number of inter-firm agreements between 1982 and 1984, the figures
through October 1985 show a possible small decline from 22 agreements in
1984 to 18 in the first three quarters of 1985 (Figure 3).

A number of factors suggest that such a decline, however, is not
expected to continue over the medium term. First, the emergence of new
intra-European, intra-Japanese and intra-American collaborative research
programs provides a further stimulus to strategic partnering activities.
Second, as an analysis of the European ESPRIT program illustrates,
within the context of these collaborative research programs, large firms
are not only developing their linkages with each other (Figure 4) but,
as the case of CGE illustrates, they are networking more broadly with
smaller firms (Figure 5). Were it not for the broader collaborative
research program, many of these agreements would not have been reported
in the professional and business press that is the principal sources for
the data bases used in this analysis. Finally, inter-firm cooperative
agreements among smaller firms comprise roughly a third of the projects
undertaken within the context of the ESPRIT program. This also suggests
that the phenomenon will continue to grow, at least in the short term.
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Figure 1. Corpora’te strategic investments in venture-
capital-backed companies, 1978-1985.

Source: Venture Economics Inc., 1987a. V
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Figure 2. Interfirm cooperative agreements in the semiconductor
industry, 1978-1984 (n = 106; 15 of the 121
agreements did not specify dates).

Source:  Haklisch, 1986.
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Figure 3. Interfirm cooperative agreements in the machine
tool industry, 1980-1985 (data available only
through October 1985).

Source: Haklisch and Vonortas, 1987.
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Figure 4. Linkages among Europe's major information technology firms
through Esprit. (This diagram excludes pairs with less than five
linkages.)

Source: Mytelka and Delapierre, forthcoming .
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Confirmation of the growing importance of both inter-industry and
intra-industry linkages can also be found in the data collected by FOR
on agreements involving technological complementarity. This data is
presented in Table 4. Although the numbers are not large, certain
industrial sectors clearly appear in a service relationship to other
industries. This is the case, for example, in the electronics and data
processing industry where both of the cooperative agreeménts involving
technological complementarity were inter-industry. Three of the four
agreements by mechanical engineering firms were also with firms from
other industrial sectors. Curiously, the electrical/electronic
appliances and telecommunications companies keep the majority of their
inter-firm agreements within the same industry. This tendency, however,
relates to the contemporary dynamics of competition in this industry.
These include a rising number of mergers among telecommunications firms,
a shakeout in consumer electronics, and a desire by larger firms to open
a vindow on the future shape of the market through intra-industry
cooperative agreements.
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TABLE 4

AGREEMENTS CITING TECHNOLOGICAL COMPLEMENTARITY AS A MOTIVATION
IN THE FOR DATA BASE
BROKEN DOWN BY INDUSTRIAL SECTOR
AND BY INTER/INTRA-~INDUSTRY DIRECTIONALITY
(number of agreements)

Total Number Number
" inter-industry - intra-industry

Electrical/electronic

appliances/telecom 11 3 8
(a)4 (b)5 (e)2 (d)1" - -

Electronics/data

processing ' 2 2 ' 0
(a)2 (b)3 (e)l (d)1

Chemicals 5 3 2
(a)2 (b)1 (ec)0 (d)O

Automobiles ’ 2 1 - 1
(a)3 (b)1 (e)6 (d)O

Other transport 3 0 3
(a)0 (b)0 (e)3 (d)0

Mechanical engineering 4 3 1
(a)l (b)1 ()0 (d)0

0il refining 2 2 - 0

(a)2 (b)0 (c)l (d)6

*A number of agreements also gave (a) ’technology transfer’ (b)
marketing (c) economies of scale and (d) risk sharing as motivations.

Source: Mariti and Smiley, 1983, 443.
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TABLE 5

SCIENTISTS AND ENGINEERS ENGAGED IN R&D PER
10,000 LABOUR FORCE POPULATION
SELECTED OECD COUNTRIES AND THE USSR: 1965-80

Country 1965 1968 1972 1975 1978 1979 1980
Canada - : n.a. n.a. n.a 22.4 23.0 23.2 24.0
France 21.0 26.4 28.1 29.3 n.a. n.a. n.a.
Germany (FR) 22.7 26.2 36.0 41.0 n.a. n.a. n.a.
Japan 24,6 31.2 38.1 47.9 49.4 n.a. n.a.
UK _ 19.6 20.8 30.4 31. n.a. n.a. n.a.
u.s. 64.1 66.9 58.2 56.4 58.3 59.2 60.4

66.5 78.2 82.9 84.2 85.9

USSR* " 44.8 53.5

*lowest estimate

Sources: National Science Foundation, 1981, Appendix Table 1-1, 208;
" and Statistics Canada, 1977 and 1981.

This change in the relationship between knowledge and production
"had immediate consequences for competition among knowledge-intensive
firms and for the internationalization of their production. In
intermediate and capital goods industries where economies of scale

" were important, the wedding of science and technology to industrial
production tended to stimulate high levels of concentration, as in the
chemical and petrochemical industries, or in semiconductors.
Alternatively, in a sector such as the electrical industry, it
encouraged cartelization and patent-pooling.
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TABLE 6

INDUSTRIAL R&D EXPENDITURES BY FIRMS IN SELECTED OECD

COUNTRIES FOR SELECTED YEARS:

1967-77

(national currency in millions)

Country Business enterprise BERD as a % of the
R&D (BERD)a domestic product
Canada
1967 336 0.69
1971 468 0.70
1975 692 0.60
1977 841 0.60
France
1967 6,292 1.42
1971 8,962 1.29
1975 15,617 1.37
1977 19,999 1.35
Germany (FR)
1967 5,683 1.28
1971 10,521 1.54
1975 14,469 1.59
1977 15,717 1.64
Japan
1967 378,969 0.84
1971 895,020 1.11
1975 1,684,846 1.19
1977 2,109,499 1.29
United Kingdom
1967 605 2.00
1971 697 n.a.
1975 1,340 1.75
1977 n.a. n.a.
United States
1967 16,385 2.49
1971 18,314 2.12
1975 24,164 1.98
1977 29,907 1.91

Notes: 1. Includes R&D performed in firms and funded by government.
2., See also Table 3, U.S. industry’s expenditures for R&D in
universities and nonprofit institutions.

Sources: National Science Foundation, 1981, Appendix Table 1-9, 219;

and Statistics Canada, 1977 and 1981.
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American firms were the technological leaders in the immediate

. postwar period. Operating within the context of a high-income home

market, they were first to take advantage of knowledge as a unique asset
in their growth and internationalization strategies. But firms in other
advanced industrial capitalist countries soon followed their example.
French multinational firms surveyed in 1971 reported that "exploitation
of a technological advantage" was not among their principal reasons for
investing abroad. By 1981, however, such an advantage was cited by 37
percent of French multinationals and ranked as the third most important
reason for overseas investment.

During the postwar period, the process of capital accumulation
within the large multinational firms came to be characterized by an
interplay between strategies of profit maximization and those of labour
specialization and risk minimization. The former focussed on product
differentiation. The latter emphasized increased planning and control
over knowledge, labour, and markets. Underlying these processes,
however, was an accelerating rate of technological innovation and
diffusion. Moreover, technological change was coupled to a strong
emphasis on the mass production of standardized goods, which
periodically threatened the system with a crisis of overproduction.

In the 1960s, new pressures for change in corporate structures
emerged. Dynamic sectors spawned a host of new competitors, and where
these did not spring up of their own accord, states intervened to
support national champions in key high technology industries. At the
same time, traditional industries faced a dramatic rise in competition
from lov wage countries. Augmenting these pressures were signs of
impending economic crisis as the rate of productivity increase declined
toward the end of the decade. It became more costly for governments to
maintain high levels of mass consumption using Keynesian demand
management techniques.

(ii) Techmology bunching strategies and the formation of
knovledge-based oligopolies.

The declining rate of productivity growth that began in the late
sixties was followed by more than a decade of slow growth and high
unemployment. The result was a competitive environment radically
different from that which had characterized the first post-war decades.
The slowv pace of productivity growth resulted in a loss of
competitiveness. Price-cutting strategies-thus became more difficult to
sustain and vanishing margins increasingly eroded both the capacity and
opportunity for investment.
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The implementation of technology-based strategies begins with an
assessment of the firm’s technological capacities. These capacities are
then structured through the addition of complementary elements taken
from other areas of industrial specialization. A technological core is
thus built through the bunching of various technologies around one or
more generic technologies. To augment this base and increase its
flexibility, firms pursuing a technology-based strategy may seek to
acquire new skills and capacities. Nevertheless, in this period of
uncertainty and change, there are advantages in doing so without adding
to the inertia of the firm. Under contemporary competitive conditions,
there is considerable strategic value to be derived from subcontracting,
from establishing linkages among universities, research institutes, and
companies, and from entering into inter-firm cooperative agreements in
R&D, production, and marketing.

To sum up, then, strategic partnerships in R&D offer three principal
advantages over the traditional joint ventures in production or
marketing. In joint ventures, equity participation or exchange between
the partners is common. Strategic partnerships, by contrast, do not
require either financial remuneration for goods and services, or equity
arrangements of any sort. By pooling resources, however, they
facilitate a reduction in the costs, risks and uncertainties associated
with knowledge production. They do so, moreover, without either
circumscribing the flexibility or adding to the inertia of the firm. As
the data in Section B illustrates, the most dynamic form of inter-firm
cooperative agreement involves knowledge production or sharing.
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Others have suggested, however, that efforts to prevent collusion
among firms in R&D on these grounds have not noticeably improved the
rate of technological innovation. For example, a U.S. Department of
Justice antitrust suit barred American automobile manufacturers from
collaborating on emission control research on the grounds that such
collusion might have slowed or halted implementation of U.S. emission
control standards (e.g., by purporting to demonstrate that it would be
impossible to meet such standards). However, the consent decree does
not seem to have stimulated true technological innovation through
competition. While each of the three major U.S. manufacturers pursued
somevhat different emissions control strategies during the 1970s, none
proved markedly superior based on criteria such as impacts on fuel
economy, driveability, and manufacturing and maintenance costs. In the
.1980s, emissions control technologies converged, with major companies in
all parts of the world adopting quite similar approaches for meeting
U.S. standards. But-if technological competition as forced by the
consent decree did not lead to innovation, this is not to say that
cooperation among the automakers would have led to solutions that were
any better in a technical sense or that would have held down purchase
prices for new cars (Alic, 1986, 11).

A non-regulatory response to the same problem has been adopoted by
the European Community. Through programs such as ESPRIT, RACE, and
BRITE, the EC fosters the formation of research consortia and funds
bagic research on alternative approaches to the same research problem.
The development of multiple approaches to common problems is thus
directly stimulated.

_ Large multinational firms are able to pursue their varying
objectives through different sets of strategic alliances with partners
in other parts of the world. Consequently, both national and regional
governments may become skeptical about the utility of funding R&D in
local firms. The German government, for example, has begun to question
Siemen’s -multi-approach strategy to the development of megachips.
Siemens has a five-year R&D agreement with Philips aimed at propelling
these two firms into the forefront of submicron CMOS technology through
the development of 1-megabit (Philips) and 4-megabit (Siemens) memories.
The joint venture with Philips is underwritten by the German and Dutch
governments, who have contributed $900 million. Siemens ig also
involved in projects dealing with very large-scale integration through
the European ESPRIT program to which the German government has also
contributed. More recently, however, Siemens entered into an agreement
with Toshiba to develop a megabit SRAM chip. From this, the German
government appears to have concluded that Siemens is exploiting the
government’s good will to save its own funds for its joint venture with
Toshiba, while using government funding to develop the very technology
that will later be transferred to the Toshiba project. In today’s
highly transnationalized world, it is unlikely that this problem will be
easily resolved.
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° Funding should also be provided for research and development
activities in frontier technology sectors in which Canadian
firms show signs of potential international competitiveness.
Such sectors include the application of biotechnological
advances to agriculture, forestry, fishery and mineral
processing industries. As a result, Canadian firms will be
able to build international competitiveness from a stronger
domestic base.

To ensure that investment policies are successful in attracting
desired foreign companies to form strategic partnerships with Canadian
firms, complementary technology policies that strengthen the Canadian
research and development base and its relationship to production are
necessary. These should take at least two forms. First, there must be
support for basic research into generic technologies whose commercial
potential is as yet uncertain. Much of this research will undoubtedly
be performed in universities and research institutes such as the NRC.
Hence, technology policy must be coordinated with support for higher
educational institutions. Secondly, R&D consortia that bring firms and
universities together in the applied research stage and in some
development activities are also needed. With such support, Canadian
firms can emerge as attractive partners for dynamic, innovative, foreign
companies.
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