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EXECUTI VE SUMVARY

1. THE | NTERNATI ONAL CONTEXT

1.1. Recent Trends in Networks of |nnovators

Network of Innovators is a basic institutional arrangenment
to cope with systemc innovation and consists on an inter-
penetrated form of market organization. Enpirically, networks
are | oosely coupled organizations having a core with both weak
and strong ties anong constituent nenbers.

Strategic al l'i ances W th outside firnms and ot her
institutions are not totally new, nor limted to the recent
decades. However, the observation that the |ast tw decades have
wi tnessed a significant quantitative and qualitative increase in
i nnovation networking has attracted much interest to the
anal ysis of collaborative ventures world-wide. In addition, it
has been shown that there are inportant qualitative differences
bet ween new and previous fornms of R&D col | aborati on.

Acconmpanying the interest in nonitoring and interpreting
t he new phenonenon, the inportance of establishing and operating
data bases about these collaborative arrangenents has also
greatly increased in the last few years. Anong the main findings
arising fromthe analysis of the data avail abl e about networking
are:

- an extrenely rapid recent growmh of inter-firm R&D
notivated collaborative arrangenents. Conpared to the period
1970/ 79, the nunber of alliances al nost doubled in the follow ng
five years (1980/84), and again it nore than doubled in the
peri od 1985/ 89.
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- a concentration of the new agreenents on the research
base that directly underlies firns' conpetitive interests, wth
R&D agreenments representing the |argest category of partnering
with a share of nore than 40%

- a concentration of the new collaborative arrangenents on
fields that are characterized as high tech sectors. Information
and communi cation technology - ICT (with 41.2%, biotechnol ogy
(wth 20.2% and advanced materials (with 10.3% accounted for
about 72% of all the agreenents recorded from 1980 to 1989.

- a concentration of the agreenments on the Triad countries
(US, Western Europe and Japan), which accounted for over 90% of
all the agreenents recorded in the 1980s. Only the Asian newy
industrialized countries (N CGCs) entered the picture in
significant nunmbers from outside.

- a predom nance of very |arge, mul ti nati onal and
diversified conpanies participating in the new R&D notivated
col | aborative ventures.

In contrast to much  of the previous literature,
consi derations of cost-sharing and cost-mnim zation appeared to
play a relatively small role in conparison wth strategic

objectives relating to new technol ogies and markets. According
to enpirical evidence, strategic behaviour of firns (rather than
costs) would explain better the recent explosion in innovation
networking and the followng notives were found to predom nate:
(a) reduction, mnimzation and sharing of uncertainty and | ead
times in new area of R&D;, (b) shortening of product life cycle

reduction  of the period between invention and market
introduction; (c) cross fertilization of scientific disciplines
and fields of technology, technological synergies, access to
scientific know edge or conplenentary technol ogy, acquisition of
core conpetencies; (d) nonitoring of environnmental changes and
opportunities; (e) strategies rel ating to t echnol ogi cal
conpet ence and mar ket access and posi ti oni ng; and
i nternationalization, globalization and entry to foreign nmarkets

IE/UNICAMP - |EI/UFRJ - FDC - FUNCEX
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In trying to interpret the recent trend of networks of

i nnovators, it has been stressed that the conbination of
scientific, technical and market information from external and
internal sources wll vary, not only according to conpanies’

size and structure, type of industries and countries, and to
each different techno-economc paradigns but also wth the
nature of the innovation. The main points of this argunent are
t hat :

- at tinmes when there is a radical discontinuity in
technol ogy systens, scientific know edge becones extrenely
important in opening up new possibilities of mgjor technol ogica
advances. Therefore, the role of S&T networks stands out;

- conversely, when the main direction of technical change
is the inprovenent and diffusion of a technol ogy, increnmenta
i nnovations prevail. Then, the experience of production, plant
design and construction, marketing and the interaction wth
users, suppliers and contractors becone nore inportant.

Since the new technol ogi es have confronted nost firnms with
a radical break in their previous trajectories, the need for
information from both external and internal sources of know edge
has become even nore «crucial. Three mjor factors help
expl ai ning why the access to a wde scientific and technol ogi cal
base that was an advantage in earlier phases is now a necessity:

a) mjor innovations are based even nore strongly on
scientific know edge;

b) the increased speed with which the new devel opnents have
t aken pl ace; and

c) the key role played by technol ogical interrelatedness in
the growmh of new industries and in the rejuvenation of others.

Al this reinforce the point that the main source of change
underlying the new developnents in networking for innovation
lies in the new forns of the rapid devel opnment and diffusion of
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generic technol ogies associated with the new techno-economc
paradi gm and especially information technology (which provides
both the need for collaboration and the technical neans for
i mproving networks). As the potenti al for linking the
information systens of separate organi zations has gradual ly been
realized (with the developnment and diffusion of conputer
networks), parallel changes in the relationship between them
have occurr ed.

There is still an open debate about the transient and
per manent aspects of the present networking phenonmenon. On the
one hand, there are argunents indicating that the upsurge of
networking arrangenents is a ¢transitory adaptation to the
di ffusion of new generic technologies. On the other hand, there
is the supposition that networking wll grow still nore
inmportant and will becone the normal way of conducting product
and process developnent in the follow ng decades. However, its
present inportance is undeni able.

1.2. Governnent Policies in Devel oped Countries

Col | aborative arrangenents are frequently pronoted by
governnments, acting as brokers in setting up various types of
R&D consortia and the pronotion of R&D networking has played an
inmportant role in governnent R&D policy in the recent years. In
Japan nmuch of the support for industrial R&D are geared towards
col | aborative networking. By the late 1980s, four-fifths of all
governnment R&D | oans were allocated to joint projects, involving
a nunber of research associations and also many other types of
consortia, forunms and joint research centres. On the other hand,
according to Japanese firns, governnent intervention has had an
inmportant role in pronmoting inter-firmresearch coll aborati on.

The apparent success of the Japanese collaborative
programmes led to the enphasis on this type of organization and
funding in other countries. As one consequence, this form of
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organi zation and funding became inportant in terns of US and
Eur opean R&D programmes, particularly in the 1980s. By the end
of the decade about two-thirds of the European Comrunity
Research Budget was disbursed in this form for the support of
t he new generic technol ogi es.

1.3. Limted Opportunities for Less Devel oped Countries

As may be inferred from the above discussion, it should be
expected that |ess developed countries (LDCs), in principle,
would not be involved in the new R&D notivated collaborative
arrangenments pursuing the rapid developnment and diffusion of
novel generic technologies. The relatively higher inportance of
frontier scientific knowedge and the fact that firns and
countries participating in such arrangenents have a |long history
of real commtnent to R& and science and technol ogy-rel ated
externalities, all contribute to making it unlikely that firns
in LDCs would be appealing partners. In fact, there is sone
evidence indicating that the difficulties of finding partners
from the nost advanced countries who would be interested in
jointly develop research with partners in LDCs have increased
during the | ast decade.

Wth the exception of the Asian NICs, the participation of
conpanies from the |ess devel oped countries in the recent wave
of new R&D-notivated collaborative arrangenents is only
mar gi nal .

Among other main conclusions regarding the involvenent of
LDCs in such alliances are that:

a) only 4.3% of the strategic technology partnerships
recorded in the period 1980/89 involve firms from those
countries;

b) nost arrangenents concentrate on projects using
relatively mature and stabl e technol ogi es;

IE/UNICAMP - |EI/UFRJ - FDC - FUNCEX
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c) very few agreenents involving LDCs are R&D- ori ent ed;

d) considering those agreenments for which technol ogy-
transfer is a nmajor objective, the share of LDCs has fallen from
5.3% in the first half of 80s to 4.8% in the second half of the
decade.
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2. POLICY | MPLI CATI ONS FOR BRAZI L

Data avail abl e about networks of innovators show that the
Asian NI Cs (countries with the highest R& intensity in the
Third Wrld) are those which participate nore frequently in
international technology collaborative agreenents. Successful
cases (relating not only LDCs but also the npbst advanced
countries) seemto be related to the adoption of policies which
are consistently pursued aimng to build up scientific and
technical infrastructure, to form and train skilled personnel
and to expand the absorptive capacity of the econony.

This reinforces the wurgent need to strengthen LDCs'
i ndi genous science and technol ogy system as well as to inprove
their capability to absorb external contributions. The
strengthening of the scientific and technical conpetence of
these countries cannot be expected to result from market forces
al one (such as, for instance, the activities and interests of
mul ti nati onal conpanies). Therefore, the primary role of public
policies of shaping the overall structure of production and the
institutional set-up to pronote organized | earning.

Simlar conclusions underlie recent contributions to
econom c theory and policy making. The nmain argunent here is
that the recent changes in technol ogical conpetitiveness
associated with the new paradi gm have demanded a correspondent
change in policy making. The observation that the old policy
framewor ks appear inadequate to deal with this new reality has
provided justifications for a governnent strategy of networking.
Above all, it has been stressed that S&T policy should not be
[imted to R&D support of individual firnms or projects. Instead,
the min objective of government policy for S&T should
concentrate on:

- t he early identification of | mport ant future
t echnol ogi cal opportunities;

IE/UNICAMP - |EI/UFRJ - FDC - FUNCEX
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- enhancing the rate at which information flows through the
system

- rapidly diffusing new technol ogi es; and

- increasing the connectivity of the different constituent
parts of the S&T systemto accelerate the | earning process.

In addition, it is argued that, conpared to the support to
i ndi vi dual projects in conpanies, the adoption of asysemsapproach t o
policy making inply a nore efficient and flexible perspective to
face the new chall enges inposed by the new patterns of technica
change.

Al though it should be expected that this type of policy
change would inplicitly rely on a long run conmtnent to
consistent scientific and technol ogi cal devel opnent, there are
i mportant mneasures to be taken in the short run. Anong others
the follow ng points are suggested:

- governnent agencies should reconsider their node of
intervention and pursue policies aimng at exploiting nore
effectively the positive inter-institutional and inter-sectora
i nkages of innovation. |In particular, governnent financing
institutions should shift their focus from centrally financing
i ndi vidual projects and firnms, as they have done in the past, to
financing inter-firm technical collaboration and joint R&D
projects involving firnms and research institutions;

- there are few, but nonetheless inportant, cases of
donmestic and international collaboration involving Brazilian
firms. These cases could be reinforced and their experience used
as exanples of how could national advantages of technol ogical
cooperation be maximzed (and its di sadvantages m ni m zed);

- local cooperation could also be pronoted by governnent
enterprises using their purchasing power, by stinulating
scientific and technical collaboration anong their suppliers and
ot her contractors;

IE/UNICAMP - |EI/UFRJ - FDC - FUNCEX
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- technical cooperation with suppliers and custoners should

beconme priority policy areas not only to inprove quality, but
al so production, process engineering and R&D. In particular,
cooperation between potential users in traditional sectors (such
as steel, the agro-industrial conmplex, paper and pulp) and
devel opers/ producers of new generic technologies should be
pur sued.
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| NTRODUCTI ON

The observation that the |last two decades have w tnessed a
significant quantitative and qualitative increase in innovation
networking has attracted nuch interest to the analysis of
col | aborative ventures world-wide. A nunber of studies have
tried to investigate the intensity, forns and consequences of
the new coll aborative arrangenments and to answer questions such
as the follow ng:

What is really new in networking?

What are the notives inducing firns (and ot her
institutions) to collaborate with each other?

| s government intervention playing any significant role in
the pronotion of such arrangenents?

Is it a tenporary phenonenon to cope with the need for
t echnol ogi cal conplenmentarities associated with the diffusion
of the new techno-economic paradign? O is it a result of the
evolution of both market and hierarchical relationships which
are being replaced by new forns of organizations?

WIIl networking becone the basis of the new style of
i ndustrial conpetition?

Is there an actual tendency for today's networks to becone
t onmorrow s nonopol i es?

Are the new collaborative ventures circunscribed to
advanced countri es?

What are the opportunities and challenges faced by Third
Worl d countries?
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Most of these issues will be approached in this paper. In
the first chapter, section 1.1 wll start (a) by defining
i nnovation network; and (b) by classifying the nost inportant
categories of network relevant for innovation. It wll then

illustrate and discuss the new trends in networking: the growth
of inter-firmstrategic alliances in the 1980s, its geographi cal
concentration, the min participants, sectors and fornms of
col l aboration. Section 1.2 will exam ne the notives for firns to
enter into cooperative R& agreenents, while, in section 1.3,
the macro-causes that brought about the recent changes in
networking will be investigated and section 1.4 will focus upon
the role of the governnment in pronoting R&D notivated networks.

Chapter 2 wll discuss the characteristics and |evel of
participation of developing countries in the new coll aborative
arrangenents, as well as it will examne the opportunities and

chal l enges for Third Wrld countries.

Chapter 3 will bring together the nmain conclusions of the
di scussion and, finally, chapter 4 wll sumuarize the nmain
policy inplications deriving from the discussion devel oped
t hr oughout the paper.
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1. THE | NTERNATI ONAL CONTEXT

1.1. The Gowmh of Strategic Alliances in the 1980s

Strategic al l'i ances Wi th out si de firms and ot her

institutions are not totally new, nor limted to the recent
decades. However, as several studies have shown, all sort of
col | aborative vent ures, and particularly R&D- not i vat ed

alliances, were growing rapidly in the 1970s and 1980s (Fusfeld
& Haklisch, 1985; OCDE, 1986; Teece, 1986; Chesnais, 1988;
Mowery, 1988 and 1989; H adik, 1988; Hagedoorn & Schakenraad,
1990; Markusen, 1990; Freenan, 1991).

G ven the outstanding inportance of these new innovation
alliances, much enphasis has been given to their definition,
classification and interpretation. At the 'International
I nterdisciplinary Worrkshop on Network of Innovators' (Montreal
1990), the follow ng definition was considered as the one which
best apprehends the essence of those alliances.!?

Network of Innovators is a basic institutional arrangenment
to cope with systemic innovation and consists on an inter-
penetrated form of market organization. Enpirically, networks
are | oosely coupled organizations having a core with both weak
and strong ties anong constituent nenbers (Inmai & Baba, 1989).

Table 1 lists the nost inportant categories of network which
are relevant for innovation, nam ng sone of the authors who have
wor ked wi th each category.

See, for instance, DeBresson & Amesse (1991) and Freeman (1991).
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TABLE 1
CATEGORI ES OF NETWORKS WH CH ARE RELEVANT FOR | NNOVATI ON

1 - joint ventures and research corporations (Fusfeld & Haklisch, 1985; OCDE, 1986; Mowery, 1988 and
1989;
Hladik, 1988; Hagedoorn & Shakenraad, 1990; Lastres, 1992)

2 - joint R&D agreenents (OCDE, 1986; Mowery, 1988 and 1989; Hagedoorn & Schakenraad, 1990)

3 - technol ogy exchange agreenents (OCDE, 1986; Mowery, 1988 and 1989; Hagedoorn & Schakenraad, 1990)

4 - direct investnment (minority holdings, motivated by technology Tfactors) (OCDE, 1986; Mowery,
1988,Hagedoorn & Schakenraad, 1990)

5 - licensing and second-sourcing agreenents (Hagedoorn & Schakenraad, 1990)

6 - sub-contracting, production-sharing and user-producer networks (von Hippel, 1988; Lundvall,
1988;

Hagedoorn & Schakenraad, 1990; Freeman, 1991)

7 - research associations (Levy & Samuel, 1989; Ito, 1991; Freeman, 1991)

8 - governnent-sponsored joint research programes (Fransman, 1990; Freeman, 1991)
9 - conputerized data banks and networks for technical and scientific interchange (Bar & Borrus,
1989; van

Kooiji, 1990)

11 - informal networks (von Hippel, 1988; Jagger & Miles, 1991; Lundvall, 1990; Erikson & Hakansson,
1990)

12 - other networks

Note: These categories are not mutually exclusive and a number of firms are involved in several
of these

modes of networking and many are involved in all.
Source: Adapted from Freeman (1991) and Hagedoorn & Shakenraad (1991)

Both sectoral and global recent investigations have shown
that the relevance of networking arrangenents has significantly
increased in the last two decades. In addition, these studies
have also shown that there are qualitative differences between
new and previous fornms of R&D collaboration. Acconpanying the
interest in nonitoring and interpreting the new phenonenon, the
i nportance of establishing and operating data bases about these
col | aborative arrangenents has also greatly increased in the
| ast few years. The analysis below will concentrate mainly on
the information provided by the MERIT Data Bank, which is
probably the |argest data bank in the area with information on
nearly 10,000 international alliances and several thousands of
conpani es. ?

Additional information, relying on other data banks, will be given, in the form of notes,
whenever required.
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The data provided by MR T through its Cooperative
Agreenents and Technology Indicators (CATI) information system
is based on public announcements of new agreenents. Major
sources for the data bank are: books, newspaper articles, and in
particular, specialized technical journals which report on
busi ness events. It has sone bias towards Western European and
US sources, and towards firnms with well-established nanes.

Cooperative agreenents are defined as common interests
bet ween independent partners which are not connected through
majority ownership. In the CATlI information system only those
inter-firm agreenents that contain some arrangenent for

transferring technology or research are collected. Mer e
production or marketing joint ventures are excluded. The data
bank does not <cover informal innovation networks and its

systematic coverage is confined to: joint ventures; joint R&D
agreenents; technol ogy exchange agreenents; direct investnent;
Iicensing and second-sourcing agreenents; and sub-contracting,
production-sharing and supplier net wor ks (in  which new
technology is received at |least from one partner or which
i nvol ve some R&D progranme). 3

Anmong the main findings arising from the analysis of the
data avail abl e are:

a) An extrenely rapid growh of inter-firm collaborative
arrangenments in the 1980s. Figure 1 illustrates this growh in
the nunber of the agreenents recorded from 1970 to 1989. It
shows that, conpared to the period 1970/79, the nunber of
alliances al nost doubled in the following five years (1980/84),
and again it nore than doubled in the period 1985/ 89.

Hagedoorn and Schakenraad (1990) make a distinction between cooperative agreements which are
aimed at the strategic, long term perspective of the companies involved and those cost-
economizing agreements, which are considered to be more associated with the control of either
transaction costs or operating costs of companies. They also remark that when strategic and
cost-economizing aims cannot be dissociated, they classify the agreement as of a mixed
character. Unless otherwise stated, in this paper, data about collaboration will refer to their
classification of strategic technology alliances. As will be discussed below they divide these
in two groups: R&D/technology/innovation driven alliances and production/market structure
driven alliances. See also Hagedoorn & Schakenraad (1991).
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FI GURE 1
GROMH OF STRATEG C TECHNOLOGY COOPERATI ON AGREEMENTS
1970- 1989
(Total nunber of cases = 4986)
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Ho of agreements

1000 T

0

Source: MERIT - CATI data bank.

b) A concentration of the new coll aborative arrangenents on
those fields that are characterized as high tech sectors. As
Figure 2 shows, information and conmuni cation technology - |CT*
(with 41.29%, biotechnology (wth 20.2% and advanced materials
(with 10.3% accounted for about 72% of all the agreenents
recorded from 1980 to 1989.5

Includes a wide spectrum of technologies ranging from microelectronics, informatics and
telecommunications.

Fusfeld and Haklisch (1985) argue that the main targets of collaboration have varied throughout
the years. The associations established from 1900 through the 1960s primarily served the
automotive, food, paper and textile industries. In the 1970s the associations to serve the
chemical and energy industries predominated. Since the 1980s, the main concern has concentrated
on the support, development and diffusion of information technology, biotechnology, and
advanced materials.
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FI GURE 2
TECHNOLOGY COOPERATI ON AGREEMENTS ACCORDI NG TO ECONOM C
SECTORS
1980- 1989
(Total nunber of cases = 4192)

OicT
Wbiotechnology
Eadvanced mats
Echemicals

B defense + aviat.
W automotive
Bheavy electr.

B instruments + med
Efood + beverage
Eothers

Source: MERIT - CATI data bank.

c) A concentration of the new agreenents on the research
base that directly underlies firnms' conpetitive interests.® As
Figure 3 indicates, the group of R&D pacts is the |[argest
category of partnering with a share of nore than 40% It is
followed by joint ventures with about 30% mnority investnents
with over 16% and other nodes of cooperation (mainly R&D

Some authors, have argued that the new agreements are mostly centred around the pre-competitive
(or pro-conpetitive) technical base of firms, such as, basic research (or, at least, less
applied in character and less closely linked to a specific commercial product), education and
dissemination of technical information (Fusfeld & Haklisch, 1985; Mowery, 1989).

IE/UNICAMP - |EI/UFRJ - FDC - FUNCEX




17

EsTubpo DA COMPETITIVIDADE DA INDUSTRIA BRASILEIRA
DOOOOOOOOCOOOOOOOOOO O OOOOOO OO OOO OO OOO OO OOOOO OO OO OOO OO OO OOO OO OOO OO OOOOO OO OO OOO OO OOO O OOOOOOOOOOaa

od
contracts and second-sourcing agreenents, which anmount to nearly
139 .

FI GURE 3
MODES OF TECHNOLOGY COOPERATI ON AGREEMENTS
1980- 1989
(Total nunber of cases = 4192)

joint R&D
joint ventures
minority invest
other

|
(=]
[=]
=

Source: MERIT - CATI data bank.

d) A geographical concentration of collaborative agreenents
on the advanced countries. The so-called Triad (the US, Japan,
the EC and EFTA countries) accounted for over 90% of all the
agreenents recorded’” in the 80s and only the Asian NI Cs entered
the picture in significant nunbers from outside.

As already noted, the information regarding Japanese agreements in the MERIT/CATI data bank is
considered to be underestimated. However, it is worth stressing that 7 out of the top Ffifteen
companies with most strategic alliances in the 1980s are Japanese. In addition, 3 out of the
top 4 are large Japanese conglomerates. See Table A.2 in the Appendix.
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FI GURE 4

DI STRI BUTI ON OF TECHNOLOGY ALLI ANCES W THI N ECONOM C BLOCKS
1980- 1989

(AI'l sectors - total nunber of cases = 4192)

Europe
Europe/US

|
|
| Europe/Japan
O

us

| Japan

|:| Other

Source: MERIT - CATI data bank.

apart from the group of small firnms. On average, l|large and very
large firns appear to be nobre cooperation intensive. Figure 5

dom nance of large, multinational and diversified conpanies is
al so confirned by Table A 2 in the Appendi x, which lists the top

The available data also shows that many firnms nake use of
several different arrangenments sinmultaneously.
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FI GURE 5
COCPERATI ON | NTENSI TY AND SI ZE OF FI RMS
1980- 1989
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Source: MERIT - CATI data bank.
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1.2. Motives for the Changes in Innovation Networking

In trying to understand the growh of innovation networks
and the qualitative changes in their node of operation in the
1980s (and also their inplications for policy making and
research in the 1990s), the notives for firms to enter into
cooperative R&D agreenents have been investigated.

It was found out that, in contrast to much of the previous
l[iterature, considerations of cost-sharing and cost-m nim zation
appeared to play a relatively small role in conparison wth
strategic objectives relating to new technol ogies and markets.
Therefore, according to enpirical evidence, strategic behaviour
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of firms (rather than costs

explosion in innovation networKking. Table 2 lists the
predom nant notives found out by a nunber of authors when

TABLE 2
MOTI VES FOUND | N THE LI TERATURE FOR THE NEW COOPERATI VE R&D

1986;
Mariotti & Ricotta, 1986, Mytelka & Delapierre, 1987; Obleros & MacDonald, 1988; Hladik, 1988;

1989; Freeman, 1991; Saxenian, 1991)

= shortening of product life cycle, reduction of the period between invention and market
(OCDE, 1986; Mariotti & Ricotta, 1986)

e cross fertilization of scientific disciplines and fields of technology, technological synergies,

to scientific knowledge or complementary technology, acquisition of core competencies (OCDE,
1986;

1987;
Obleros & MacDonald, 1988; Mowery, 1988; Hladik, 1988; von Hippel, 1988; Lundvall, 1990; Hagedoorn

Schakenraad, 1990; Saxenian, 1991; Freeman, 1991; Lastres, 1992)

< monitoring of environmental changes and opportunities (Mariotti & Ricotta, 1986; Freeman, 1987;
& MacDonald, 1988; Mowery & Rosenberg, 1989; Ito, 1991; Freeman, 1991; Lastres, 1992)

= strategies relating to technological competence and market access and positioning (Hladik, 1988;

1986; Mariotti & Ricotta; Porter & Fuller, 1986; Mowery, 1988; Hagedoorn & Schakenraad, 1990;
Freeman,

= internationalization, globalization and entry to foreign markets (OCDE, 1986; Porter & Fuller,
1986;

Figure 6 presents the relative weight for the main notives
for strategic alliances according to the information avail able

mar ket
access and influencing the market structure t echnol ogy
conplenmentarity reduction of the innovation tinme-span have

t echnol ogy cooperati on.
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FI GURE 6
MOTI VES FOR STRATEG C ALLI ANCES
1980- 1989
(Al'l sectors - total nunber of cases = 4192)
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tech complem
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Source: MERIT - CATI data bank.

However, the figure also shows that, while the rel evance of
technol ogi cal conplenentarity and of reduction of time span has
increased during the second of half of the past decade, the
i nportance of market access has slightly decreased in the sane
period. Therefore, the forner two main notives are now been
considered as the nost inportant for conpanies to engage in
t echnol ogy cooperati on.

A conpl enentary discussion here refer to the main
advantages and di sadvantages for collaboration. Although the
est abl i shment of the new coll aborative ventures are a reasonably
recent phenonmenon, sone studies have already approached the
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TABLE 3
SOURCES OF | DEAS AND | NFORVATI ON FOR NEW TECHNOLOGY

(1) in-house research, design and development;

(2) experience in production, quality control and testing;

(3) experience in marketing and feedback from users;

(4) experience in plant design and construction and feedback from contractors and suppliers;

(5) scanning the world scientific and technical literature, patents and other information sources;
(6) analysis of competitors”™ strategies and developments (including, for instance, the practice of

reverse engineering);

(7) recruitment of engineers and scientists;

(8) contact with university science and engineering faculties;

(9) contact with government research organizations;

(10) consultancy arrangements with (8) and (9) ;

(11) acquisition of other firm or merger;

(12) joint venture;

(13) cooperative research arrangements;

(14) licensing and cross-licensing of new products, processes and know-how;
(15) contract research;

(16) other.

Source: Based on Freeman (1989 and 1990).

The idea that the generation and naintenance of firm
conpetitive advantages wll depend greatly on a creative
conmbi nation of scientific and technical inputs from external and
internal sources has becone now commobn sense in the literature.
However, a first point to stress is that the very ability to
pose a feasible research problem to select, evaluate and
negotiate and finally adopt a new technology may require
substantial technical expertise within the firm Therefore, it
has been greatly enphasized that firns invest in in-house R&D
not only to pursue directly new process and product innovation,
but also to develop and maintain their broader capabilities to

0udodododododododododododododododododododododo
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recogni ze, assimlate and expl oi t external ly avai |l abl e
i nformation.

Thi s enphasi zes the point that licensing and other fornms of
inter-firm transfer of technology cannot be seen as possible
substitutes for indigenous innovative activities. As Mwery and
Rosenberg (1989) stress, where such expertise is |acking,
cooperative research organizations often have been unsuccessfu
in industry. "The difficulties inherent in the provision of
research on a contractual or arms-length basis can undercut the
effectiveness of these organizations in industries with little
or no in-house R&D activity" (p. 290).8 Also as Freeman, 1991,
stresses, "it is not just a question of getting a lot of
"information’; often there is a overload of information. The
probl em of innovation is to process and convert information from
di verse sources into useful know edge about designing, making
and selling new products and processes” (p. 501).

In trying to interpret the recent wave of networks of

i nnovators, it has been stressed that the conbination of
scientific, technical and market information from external and
internal sources will vary according to a nunber of aspects:

wi th conpanies' size and structure, type of industries, national
environment, each different techno-econom c paradigns, type of
t echnol ogy and I nnovati on (process, product, servi ce,
organi zation), and also wth the nature of the innovation
(Freeman, 1991). The main points of the latter argunent can be
summari zed in the foll ow ng way:

- at tinmes when there is a radical discontinuity in
technol ogy systens, scientific know edge beconmes extrenely
important in opening up new possibilities of najor technol ogica
advances. Therefore, the role of S&T networks stands out -
points (1) and (5) to (15) in Table 3 above.

This argument has been particularly reiterated in the analysis of the Japanese import and
exploitation of foreign technologies during the post-war period, when firms invested heavily in
research as a means of absorbing and modifying technologies from external sources (Goto &
Wakasugi, 1987).
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- conversely, when the main direction of technical change
is the inprovenment and diffusion of a technology, increnental

i nnovations prevail. Then, the experience of production, plant
design and construction, marketing and the interaction wth
users, suppliers and contractors becone nore inportant - points
(2) to (4).°

Despite the enphasis on the cunul ati veness of the process of
i nnovation and the acknow edgenent that past success constrains
the future, it is recognized that there are tinmes when the very
strength of a particular technological tradition may inhibit
further innovation. Technological discontinuities inevitably
result in obsolescence (not only of plant and equipnent, but
also of individual and organizational skills, experience and
culture). This is nost obvious in the cases where the new
technol ogy seens to be heading in a direction totally unrel ated
to the firms main technologies and markets. O worse yet, when
the new technol ogy seens destined to beconme a substitute for
some of the firms established core technologies. Even in the
case that an established firm has developed a radically new
technol ogy which conplenents its established technologies and

markets, it is probable that the firms existing productive
units, and perhaps also its managenent, nay be poor receptors
for the new technology. In particular, it is worth stressing
that, at the level of both the industry and the nation, the
managenent systens - which have been developed to pronote one
type of technology - are generally inappropriate for entirely

new technol ogies (Perez, 1983; Freeman & Perez, 1988; Dosi,
Pavitt & Soete, 1990; Obleros & MacDonald, 1988; Achilladelis,
199110; Lundvall et al., 1992).

9 A number of empirical studies have emphasized the determinant role of the interaction with
contemporary and future users of an innovation, not only in the case of incremental innovation,
but also radical innovations (Lundvall, 1988 and 1992; von Hippel, 1988; Schmitz & Cassiolato,

1992).
10 "Firms which fail to recognize the inportance of a new paradigm and do not shake-off their
inertia will tend to have their technology and narket positions eroded. If, on the contrary

they nmove quickly to assinmlate the new technology, they may, by introducing a narket
successful radical innovation, create a new Corporate Technology Tradition and prolong their
donmi nance over technology and markets for nmuch | onger periods of tinme" (p. 55).
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Si nce the new technol ogi es have confronted nost firnms with a
radical break in their previous trajectories, the need for
information from external sources of know edge has becone even
nore crucial. Therefore, three main factors hel p explaining why
the access to a wide scientific and technol ogi cal base that was
an advantage in earlier phases is now a necessity (Chesnais,
1988; Freeman, 1991): (a) major innovations are based even nore
strongly on scientific know edge; (b) the increased speed wth
whi ch the new devel opnents have taken place; and (c) the key
role played by technological interrelatedness in the growh of
new industries and in the rejuvenation of others have been
enphasi zed.

This would help explaining why a marked characteristic of
the 80s has been a rapid proliferation of new agreenents,
consortia and collaborative R& programmes. Networking has
become of «critical inportance for effective innovation and
particularly to provide nore rapid access to technol ogical
capabilities that are not well developed within a firm As seen
in section 1.1, all sort of firnms have entered into a series of
R&D col | aborative arrangenents, particularly those [large
mul tinationals - which often have huge in-house R& facilities
and have resources greater than many small countries. !

In addition, it has been enphasized that at the sane tine
that the new paradigm requires nore collaboration within and
between the scientific and technol ogical institutions and firnms,
ICT facilitates it, by making feasible to rapidly comunicate,
transnmt data and design draw ngs, use comon data banks, poo
patent data, etc. and by favouring rapid changes in design,
custom zation and flexibility. As a corollary, it is argued that
"ICT is a networking technol ogy par excellence" (Freeman, 1991
509). Therefore, as the potential for linking the information
systens of separate organizations has gradually been realized

1 Freeman (1991) points out "characteristic of periods of change in techno-econonic paradigmis

the rise of new firns associated with conpetence in the new technol ogies and the strategic re-
positioning of nany established firns as they try to cope with the rapid structural and
technical change affecting their markets and their very existence" (p. 509). See also Fusfeld &
Haklisch (1985); Chesnais (1988); Mowery (1988); Dalum, Johnson & Lundvall (1992); Freeman
(1993).
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(wth the developnent and diffusion of conputer networks),
paral l el changes in the relationship between them have occurred.
This also reinforces the idea of interrelatedness between
technical and organizational innovations, which are nutually
determ ning and nutual |y dependent. 12

Finally, it is worth nentioning in this section that there
is still an open debate about the transient and pernmanent
aspects of the present networking phenonmenon. On the one hand
there are argunents indicating that the upsurge of networking
arrangenents is a transitory adaptation to the diffusion of new
generic technol ogi es.

These argunents find support in the evidence provided by the
MERI T data bank, which shows that, in the second part of the
80s, there has been a decline in the creation of new alliances
(Hagedoorn & Schakenraad, 1990). The hypothesis here is that as
firms beconme nore famliar with the new technol ogi es, they would
tend to internalize sonme of the networks which are now subject
of cooperative arrangenents. According to this view, a wave of

i ndustrial re-concentration - which, sone claim have already
started wth the take-over of inportant small firns by [|arger
ones - would predomnate during this and the next decades. In

addition, it is argued that sone of the service networks are
al ready controlled by "electronic cartel s".13

On the other hand, there are those who argue that
networking will grow still nore inportant and will becone the
normal way of conducting product and process devel opnent. This
group includes mainly: (a) those analysts who see the recent
gromh of collaborative arrangenments as the result of the
evolutionary and changing aspects of firm organization and
behavi our, and who <claim that now market and hierarchical
relationships are being superseded by these new forns of
organi zati on (Chandl er, 1990; Fransman, 1990; Okinoto, 1988; Im
& Baba, 1989; Imi, 198914  Best, 1990%) associated wth

12
13
14

See also Webster (1993).
See, for instance, Bressand & Calypso (1989).

Imai (1989), for instance, argues that the evolution of Japanese industrial networks (since the
pre-war zaibatsu networks) has produced a new type of production system.

IE/UNICAMP - |EI/UFRJ - FDC - FUNCEX




28

STUDODA C INDUSTRIA RASILEIRA
Dm0 >00o0O0O0000 000000000000 6006006000000

[N

(of various kinds) has been a normal feature of the industrial
and regional |andscape for nmany years, its association to

i ndustrial structure and behaviour. This view enphasizes the
interrel atedness of IT and networking (as indicated above) as

and conplexity of its application (Freeman, 1991).

1.4. Role of the Governnment in Pronoting R&D Networ ks

governnments, acting as brokers in setting up various types of
R&D consortia and the pronotion of R&D networking has played an

(Arnold & Guy, 1987; Fransman, 1990; Best, 1990; Freeman, 1991;
Lundval , 1992; Lastres, 1992; Dodgson, 1993; Larédo & Mistar,
In Japan much of the support for industrial R& are geared

towards col |l aborative networking. By the late 1980s, four-fifths

invol ving a nunber of research associations and al so many ot her
types of consortia, foruns and joint research centres (Fransnman,

16
15 new from the argues that "the new conpetition
(which
involve not only transformed principles and practices within enterprises, but extends to buyer-
. Wthout the extra-firm
infrastructure, enterprises seeking to beconme entrepreneurial firns will likely pursue a 'go it
(p- 21).
16

promoting inter-firm research collaboration. The small number of cases involving spontaneous
inter-firm research cooperation was stressed by Fransman (1990) when analysing collaboration in

in the Japanese conputer and electronic devices
industry the author was able to discover only two exanples in the post-war period, involving

cooperation; that is cooperation arranged privately between the cooperating firns w thout the
intervention of government agencies or a |large procurer."

arrangements were found to be made between companies themselves, similar conclusions were
reached in the investigation about collaboration in Japan in the areas of advanced materials
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The apparent success  of the Japanese coll aborative
programmes led to the enphasis on this type of organization and
funding in other countries. As one consequence, this form of
organi zation and funding became inportant in terns of US and
Eur opean R&D programmes, particularly in the 1980s. By the end
of the decade about two-thirds of the European Comrunity
Research Budget was disbursed in this form for the support of
the new generic technol ogies (Fusfeld & Haklisch, 1985; Mtel ka
& Del api erre, 1987; Sharp, 1991; Larédo & Mustar, 1993).

Sonme other inportant neasures have been adopted aimng to
facilitate networking and pronote a closer relationship between
firmse and between them and other institutions. Perhaps the nost
significant exanple of this new approach is the pressure towards
the renoval of regulatory obstacles to the formation of joint
ventures (such as the nodification of the US antitrust
legislation, as in the case of the adoption of the US Nationa
Research Act of 1984, which mnimzes penalties resulting from
collective R&) (Jorde & Teece, 1989; Mwery & Rosenberg, 1989
Nel son, 1992).

O course, as noted in section 1.3, cooperative programes
alone are insufficient to transform the innovative performance
of firms. The devel opment of sufficient expertise within these
firme is required for their wutilization of the results of
externally performed research. Therefore, concomtantly wth the
increase in networking, there has been a tendency in the |argest
and nost powerful firms to build up/reinforce their own in-house
basi c research | aboratories. As stressed above, these tendencies
are not nutually exclusive; on the contrary, they represent two
aspects of the sanme process.

However, as also stressed above, nmany of the econom c and
techni cal advantages that the new techno-econonm c paradi gm nmake
possi bl e depend on extensive structural change and institutional
and social innovations (including the education and training
system the industrial relations system manageri al and
corporate structures, the capital markets and financial systens,
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the pattern of investnent, the legal and political franmework,
and the i nt ernati onal framework within which trade and

recognized that (a) there is wusually nore resistance to
institutional change than to technical change; and that (b) the

process if left to itself in a period of radical change (Freeman
& Perez, 1988; Achilladelis, 1991; Lundvall et al., 1992).

institutional sclerosis built into the

as the min reason for their inadequate response to the
chal l enges of the 1970s and 1980s. A nunber of studies have

and social changes and pointed to crucial interconnections
bet ween i ndustri al pol i cies, policies for sci ence and

& Soete, 1987; CECD, 1988; Johnson, 1992).

In a nore detailed analysis, the six of the
US econony - identified by the MT in its report "Made in

reasons for the failure of the US system to adapt to the
potential of the new techno-economc paradigm The report

obstacles hanpering US firns to capture the full economc
benefits from exploiting recent scientific advances. It also

to the mass production paradigm wth its rigid departnental
structures, craft skills, sequential and inflexible procedures

time horizons which |imt US firnms' strategies (including
particularly those related to R&D) and particularly stresses

managenent and unions, and anong various types of firnms. It is
then enphasized that, even though the need for change 1is

at the root of the productivity problem are notoriously hard to
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change and involve deep transformations. "Change if it is to
occur will have to take place on a broad front involving firnmns,
gover nnent, educat i onal institutions and organized |[|abor™
(Dertouzos et al., 1989:45).

Therefore, the role of government in stinulating the renewal
or breaking-up of those mature devel opnment blocks |ocked into
old technological trajectories, and in supporting the formation
of new ones has been recognized as particularly inportant. O
course this role is not circunscribed to the pronotion of
particular R&D projects. It has also to deal with all sort of
policies concer ni ng educat i on and traini ng, di f f usi on,
adaptation and effective exploitation of new technologies,
incentives for investnents in new equi pnment and various other
aspects related to the general econom c and social environnent.
Finally it has been stressed that (a) this match-maker role can
be assuned either by direct governnment intervention or by non-
governnmental institutions; and that (b) there already exist
institutions nore or less efficiently playing such a role.
Exanpl es include: the German banks, the mlitary conmplex in the
US, MTI in Japan (particularly in bringing together parties
that would not spontaneously collaborate) and the welfare-state
in Scandinavia (Freeman, 1989; Best, 1990; Dalum Johnson &
Lundval | , 1992).

A nunber of studies have provided enpirical and theoretical
justifications for a government strategy  of net wor ki ng
(DeBresson, 1989; Carlsson & Jacobsson, 1992; Dalum Johnson &
Lundval |, 19921). They suggest that if policy makers adopt a
system perspective and an evolutionary, instead of a static,
approach, they would recognize that S&T policy should not be
[imted to R&D support of individual firms or projects. The
enphasis would then shift from the pursuit of individual
technologies to the early identification of inportant future

17 Dalum, Johnson and Lundvall (1992) argue that the need for and role of state intervention will

differ drastically between national systems. Above all, the primary role of shaping the overall
structure of production and the institutional set-up to promote self-organized learning and
thereby reduce the need for Tfine-tuning and detailed intervention into the economy Iis
emphasized.
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capacity of the econony. In addition, it is argued that,
conpared to the support to individual projects in conpanies

conpete in individual product areas), the evolutionary and
to policy making inply a nore flexible and
efficient perspective.

policy for S&T should concentrate on: (a) rapidly diffusing new
technologies, so that the entire local industries procure and

conpetitors;18
through the system so that the general awareness of the
technol ogi cal opportunity set is raised and the visions are

constituent parts of the scientific and technol ogical system to
accel erate the | earning process.

18

new technologies are the existence of (a) market and non-market connections between firms and
other economic actors (b) an efficient educational system; (c) an adequate information and

and of linking the different actors of the system; (d) centres of excellence capable of
integrating various technologies (Carlsson & Jacobsson, 1992; Stankiewicz, 1991).
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2. ASSESSMENT OF THE OPPORTUNITIES AND CHALLENGES FOR TH RD
WORLD COUNTRI ES

Most data bases and investigations about networking and
R&D- notivated collaborative arrangenents focus on activities
i nvol ving advanced countries' firnms. The main argument to
justify this is that firms in LDCs have not participated with
the sanme intensity as their advanced countries' counterparts in
the new fornms of collaboration. However, it is also true that
informati on about networking in LDCs is not frequently
avai | abl e.

It is well known that there are enornous difficulties in
obtaining conparable data and information about different
countries, whichever their Ilevel of developnent. But it is
undeni able that the nobst mature economes are generally in
better conditions to provide better information, and that nost
international data bases rely on information (often in English)
offered by those countries. That is one reason for the above
menti oned bias towards the US and Western European countries in
the international conparison about collaborative arrangenents.

However, it is often argued that if LDCs were in fact
active partners in those collaborative arrangenents, they would
have been participating intensely, not only in regional, but
also in international collaborative activities. Therefore, it is
claimed that even if information about regional collaboration
were not avai | abl e, LDCs participation in international
col | aborati ve arrangenents woul d be accessi bl e.

Both argunents would then be coherent with the fact that
even if information about collaborative arrangenents in East
Asian countries (and even in Japan) is underestimted, the data
avai l abl e indicates that there has been nuch nore coll aboration
there than in other industrializing area.
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in section 1.3), it should be expected that LDCs, in principle,
would not be involved in the new R&D-nptivated collaborative

novel generic technologies. The relatively higher inportance of
frontier scientific know edge, the fact that firnms and countries

commtnent to R& and to science and technol ogy-related
externalities, and the high costs and risks involved, al

appeal ing partners in these new i nnovati on networKks.

These general conclusions are confirnmed by the evidence

findings of the analyses concerning the involvenment of LDCs
using this system are that: (a) only 4.3% of the strategic
technology alliances and 5% of the technology transfer

Figure 7); (b) the countries which participate nore frequently
in international technology collaborative agreenents in the
20 (c) with

East Asian Dragons in mcroelectronics m scel | aneous

IT , the nost significant sectors where arrangenents involving

LDCs occur are those characterized as of low or nedium
aut onot i ve; chem cal s; and

bever ages) ; (d) partnership with conpanies from devel oping

countries are to a large extent organized through joint

oriented (less than 13% of the total); (f) considering those
agreenents for which technol ogy-transfer is a nmajor objective

19

20 This evidence reinforces the argument made 1in sectio

indigenous innovative activities and the use of external sources of knowledge.
21

22 Discussing cooperative strategies in developing countries, Oman (1988) also found out that, in

using relatively stable or mature technologies. He makes a distinction between non-traditiona
and traditional foreign direct investment - TFDI

includes joint ventures in which foreign equity does not exceed 50%, licensing agreements,

management contracts, franchising, turnkey and "product-in-hand" contracts, production-sharing

at least 50% locally owned).
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the share of LDCs has fallen from5.3% in the first half of 80s

to 4.8%in the second hal f.2

FI GURE 7
COVPARI SON OF THE | NTERNATI ONAL DI STRI BUTI ON OF STRATEG C
TECHNOLOGY ALLI ANCES W TH | NTER- FI RM TECHNCLOGY TRANSFER
AGREEMENTS
1980- 1989
(AI'l sectors - total nunber of cases = 4192)

% 100
O sra
80 B 1A
60
40
20
developed econs LDCS

STA = strategic technology alliances
TTA = technology transfer agreements
Source: MERIT - CATI data bank

These figures contrast greatly wth those discussed in
chapter 1 about the participation of firnms fromthe Triad in the
new cooperative strategies.

As noted before, nost studies available do not refer
exclusively to LDCs and these new forns of collaboration and, as
with the case of the data provided by MERIT, they tend to focus

23 This confirms the pessimistic conclusions concerning LDCs drawn by the OECD TEP report.
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hand, the availability of sanples for research and devel opnent
greatly depended on the Brazilian supply. On the other hand,
| ocal scientists and researchers had, throughout the years,
devel oped significant research capability on those netals, which
conferred them participation in world | evel research.?

Nevert hel ess, with t he advent of t he ceram c
superconductors, this picture has been nuch altered. GCbviously,
it is still inmportant to develop research into netallic |ow

t enperature superconductors. However, it is undeniable that the
new high tenperature ceramcs are now at the central stage of
the research into superconductivity world-wide and that the
Brazilian appeal and conparative advantages have greatly
declined in this area (Lastres 1992).

O course this is just one illustration, from which one
cannot draw conclusions upon. However, it is worth stressing
that in the area of materials technology as a whole, a simlar
trend has been confirmed. Wth the recent so-called advanced
materials revolution, a pronounced shift in the intensity of
different materials usage has taken place during the last two
decades. The previous growmh of consunption of nmajor bulk
materials has been broken and nowadays there is a nore rapid
increase in advanced materials consunption.? On the other hand,
it is worth stressing the increased sophistication of the new
processes and nethods required by the R&D, production and
commercialization of the new synthetic materials (Lastres,
1992). The changes experienced in this sector have been so
conplex that it is not by chance that, as the analysis above
i ndi cates, advanced materials represent one of the main areas of

24 The characterization of the constituting elements of the metallic alloy (which is essential for
any research work dealing with such material), for instance, could even be seen as an naturally
exclusive area of specialization for Brazilian researchers.

25

From some materials producers® point of view, particularly developing countries, the advanced
materials revolution poses important challenges. Strategies based on producing for export ores
and basic metals are becoming more and more vulnerable. A significant number of developing
countries have had exports of minerals and basic metals as the core of their growth strategies.
In 1989, various countries among the LDCs had more than 50% of their exports originating in the
mineral sector: Zambia (92%), Zaire (85%), Guinea (83%), Bolivia (80%), Congo (76%), Chile
(57%), Peru (55%), Papua New Guinea (54%) and Togo (53%). Even bigger countries which have
implemented more sophisticated economic structures like Brazil and Australia have a significant
share of their export revenues (15% and 32% respectively) derived from mineral production
(Lastres, 1992).
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interest in the new wave of R&D-notivated coll aborati ve ventures

practised centrally in advanced economni es.

of diffusion of the new generic technologies on LDCs.

Specifically in ternms of the central issue of this paper, a

forms of new coll aborative arrangenents involving | ess devel oped
countries, both in those mature and new areas of technol ogies,

constraints for those countries to participate in the so-called
i nnovation networks, is highly reconmended.
and international collaboration involving Brazilian firns. These

cases could be reinforced and their experience used as exanples

maxi m zed (and its di sadvantages m ni m zed.
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3. CONCLUSI ONS

This paper has argued that networking has always been
inmportant, but it has also shown that (a) the inportance of
networ ki ng arrangenents has hugely increased in the last two
decades; (b) there are qualitative differences between the new
and previous forns of R&D col |l aborati on.

The facts that (a) mmjor innovations are based even nore
strongly on scientific know edge; (b) the increased speed with
whi ch the new devel opnents have taken place and (c) the key role
pl ayed by technological interrelatedness in the growh of new
industries and in the rejuvenation of others, all hel p
expl aining why the access to a wde scientific and technol ogi cal
base that was an advantage in earlier phases is now a necessity.

The mai n source of change underlying the new devel opnents in
networking for innovation lies in the new fornms of the rapid
devel opnment and diffusion of generic technologies associated
with the new techno-econom c paradigm and especially information
technol ogy (which provides both the need for collaboration and
t he technical nmeans for inproving networks).

The paper has also noted that (a) many of the econom c and
techni cal advantages that the new paradi gm nmake possible depend
on extensive structural change and institutional and social
i nnovations; and that (b) the structural adaptation of the
econony will be a slow and painful process if left to itself in
a period of radical change. In addition, it has stressed that
the pronotion of R&D networking has played an inportant role in
governnment R&D policy in the recent years.

There are few institutions from | ess devel oping countries
participating in the new forns of collaborative ventures, as
wel |l as presenting reasonable conditions to do so. In contrast
with what is happening anong firnms belonging to the nost
advanced countries, the articulation between North and South
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does not seem to have experienced a nmmjor change. The notives
and forns of articulation remain practically unaltered. The few
exceptions in this picture seenms to be confined to the East
Asi an NI Cs.

Among other main conclusions stressed in this paper
regarding the sharp contrast between advanced countries and LDCs
i nvol venent in cooperative arrangenents are:

- nmore than 95% of the strategic technol ogy partnerships
recorded in the period 1980/89 involve advanced economes, while
only 4.3%involve firms fromLDCs countri es;

- while 72% of the strategic collaborative arrangenents
i nvol ving advanced countries concentrate on those new generic
technol ogies, the nobst significant sectors where arrangenents
i nvol ving LDCs occur are those characterized as of |ow or nedium
t echnol ogy content;

- while for the group of advanced countries joint R&D
agreenents consist in the |argest category of partnering, with a
share of nore than 40% partnerships wth conpanies from
devel oping countries are to a l|large extent organized through
j oi nt ventures;

- over 50% of the alliances between conpanies from the
devel oped economes are strongly oriented towards R&D, however
only less than 13% of the agreenents involving LDCs are R&D
ori ent ed;

- considering those agreenments for which technol ogy-
transfer is a nmmjor objective, nearly 90% of the tota
registered in the 1980s are made between the conpanies fromthe
advanced economes. Wile this share increased throughout the
decade, the share of LDCs fell from 5.3% in the first half of
80s to 4.8%in the second half.

This situation offers inportant reasons for reflection.
Devel oping countries are participating only marginally in the
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transfer.

As this paper has attenpted to show, networking has becone

nore rapid access to the new technol ogies associated with the
i nformati on and conmuni cation paradigm Firns pursuing a "go it

a conpetitive disadvantage in the international arena.

The paper has pointed out that it is not yet really

networking will remain and which are transitory; and how it wll
affect industrial concentration, reinforcing nonopolies and

net wor ks t hroughout the 1990s.

However, as argued in chapter 1, (a) the new R&D notivated

possibilities of major technol ogi cal advances; and (b) there are
reasons to believe that networking wll grow still nore

product and process developnent. Therefore, returning to the
title of this paper, there is reasonable evidence that the

to nost Third Wrld countries seem very high, while the

opportunities seemvery distant.

a deeper investigation about the real level of involvenent of
LDCs in collaborative ventures, the constraints, as well as the
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4. POLI CY | MPLI CATI ONS

The present threats faced by Third Wrld countries point to
the wurgent need to strengthen their indigenous science and
technol ogy system as well as to inprove their capability to
absorb external contributions. O course, the reinforcenent of
the scientific and technical conpetence of LDCs cannot be
expected to result from market forces alone (such as, for
i nstance, the activities and interests of mul ti nati onal
conpani es).

The need for agencies playing the role of match-nmaker,
renovating or breaking up old relationships and establishing new
ones and the inportance of the adoption of consistent policies -
aimng to build up scientific and technical infrastructure, to
formand train skilled personnel, to shape the overall structure
of production and to enlarge the absorptive capacity of the
econony - were particularly stressed in the paper.

Qoviously, it would be a mstake to believe that technol ogy
and industrial policies alone, however well-conceived and
executed, <could free market economes from their present
difficulties. In the sane way, the paper has stressed that,
however good other parts of the system are, the basis for the
devel opment and accunul ati on of technol ogies, of course, lies in
the firm Therefore, the enphasis to the inportance of these
R&D- not i vat ed col | aborative arrangenents, whi ch lies in
enlarging the path for such accunulation, by enabling firms to
make their own technology accunulation and by facilitating
access to the sources of new technol ogy.

Recent contributions to economc theory and policy making
have al so suggested the adoption of an evolutionary and systens
approach to policy nmaking and have provided enpirical and
t heoreti cal justifications for a government strategy of
net wor ki ng. The nmain argunent here is that the recent changes in

0udodododododododododododododododododododododo
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t echnol ogi cal conpetitiveness associated with the new TEP have

demanded a correspondent change in policy making.

According to this wview, old policy franmewrks appear

i nadequate to deal wth the new reality. Above all, it has been
stressed that S&T policy should not be limted to R& support of
individual firnms or projects. Instead, the min objective of

governnent policy for S&T should concentrate on: the early
identification of inportant future technological opportunities
rapidly diffusing new technol ogies; enhancing the rate at which
information flows through the system and on increasing the
connectivity of the different constituent parts of the S&T
systemto accelerate the | earning process.

Al though it should be expected that the required policy
changes would inplicitly rely on a long run commtnment to
consistent scientific and technol ogi cal devel opnent, there are
i mportant mneasures to be taken in the short run. Anong others
the follow ng points are suggested:

- governnment agencies should reconsider their node of
intervention and pursue policies aimng at exploiting nore
effectively the positive inter-institutional and inter-sectora
i nkages of innovation. |In particular, governnent financing
institutions should shift their focus from predomnantly
financing individual projects and firns, as they have done in
the past, to financing inter-firm technical collaboration and
joint R&D projects involving firms and research institutions; 2

- local cooperation could also be pronoted by governnent
enterprises using their purchasing power, by stinulating

26 Of course international experiences vary greatly regarding each national environment and also

regarding: (a) type of institutions in charge with promoting innovation networks; (b)
instruments and mechanisms used to stimulate collaboration; (c) areas subject of collaborative
programmes. In addition, the level of difficulty in promoting innovation networks, as well as
the level of success of each particular initiative also vary greatly. As stressed in section
1.4, only in Japan, a number of consortia, forums and joint research centres have been
established. Each of those have distinct characteristics and nodus operandi . For a in depth
analysis of a recent collaborative research programme involving the establishment of a joint
research facility in Japan see, for instance, Lastres (1992).
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scientific and technical collaboration anong their suppliers and

ot her contractors; 27

- technical cooperation with suppliers and custoners should
beconme priority policy areas not only to inprove quality, but
al so production, process engineering and R&D. In particular,
cooperation between potential users in traditional sectors (such
as steel, the agro-industrial conplex, paper and pulp) and
devel opers/producers of new generic technologies should be
pur sued.

27 Examples of initiatives of that kind promoted by companies such as Petrobras, Telebras and
Eletrobras were given during the Workshop "Condicionantes Internacionais da Competitividade"
(29.04.93), when the first version of this paper was discussed.
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APPENDI X
TABLE A 1
ADVANTAGES AND DI SADVANTAGES OF STRATEGQ C ALLI ANCES
CATEGORY ADVANTAGES DI SADVANTAGES
Research grant Creative Unfocused
Avant gard Low proprietorship
Public image Transfer of technology
Removed from manufacture expertise
Requires large sums of money
R&D contract Focused Transfer of technology
Less costly Dissociates development expertise from
Access to key development expertise manufacture expertise
Licensing Speedy entry & technology access Royalties against development cost
Reduced financial exposure Vulnerability to disloyalty
Equity investment Greater control while retaining the Formal linkage, not strategy, stipulates
active involvement of the founders property
Proximity to key expertise Termination of involvement depends on
performance of stocks
Venture nurturing Management of risk as to market and Danger of dissipation of management effort
technological alternatives Costly
Possibility of synergies between
different ventures
Joint venture Cross fertilization of Management and legal overhead
complementary expertise Agreement on extensive commitment
Coordination of time horizons
Joint R&D project Cross fertilization of Member companies try to maximize the inflow
complementary expertise and minimize their information outflow
Minimization of risks and costs
Joint R&D centre Great mobilization of financial, human Organization and management
and technical resources Intellectual property rights
Cross fertilization of Transfer of technology
complementary expertise Member companies try to maximize the inflow
Access to specialized equipment and minimize their information outflow

Minimization of risks and costs
Gathering, centralizing and distributing
specialized information

Source: Adapted from Olleros & Macdonald (1988).
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TABLE A. 2
FI FTEEN TOP COVPANI ES W TH MOST STRATEQ C ALLI ANCES I N THE 1980s

COMPANIES COUNTRY SECTOR NO OF LINKS
Mitsubishi Group Japan conglomerates 335
Siemens A.G. Germany electronics 316
Dai-Ichi Kangyo (DKB) Group Japan conglomerates 291
Sumitomo Group Japan conglomerates 268
Philips Netherlands electronics 229
Mitsui Group Japan conglomerates 215
Daimler-Benz A.G. Germany automotive 182
1BM USA electronics 179
Thompson France electronics 165
Hitachi Ltd Japan conglomerates 160
Toshiba Corp. Japan electronics 157
Olivetti Spa Italy electronics 154
Fuyo Group Japan conglomerates 151
General Electric Co. USA electronics 151
AT&T USA electronics 139

Source: MERIT - CATI
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