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GLOBALIZATION, THE ROLE OF MULTINATIONAL ENTERPRISES AND
THE LOCAL DIMENSION OF KNOWLEDGE AND INNOVATION

The emergence of the ICT’s paradigm, and the relocation of the productive activity
and the redirection of trade, capital and information - with the formation of supranational
blocks and the worldwide centralization of the decision power in the so called Triad (USA,
Japan and the EU) - configure the current path of economic growth.

Contrary to expectations, with the intensification of the process of internationalization
of the economy, the innovative process is strongly dependent of local organizational
structures and institutions, and the linkages established among the agents. In addition, the
diffusion of innovation is not an automatic process.

In the case of developing countries, there exists an additional challenge in what
regards the access to the benefits of knowledge, since such an access depends on the
participation in the generation of technology.

In addition, one can verify the financial globalization, but one can not verify the
globalization of technology, since there exists no significant intensification of the flow of
knowledge, work and people (Lundvall and Borras, 1997; Lastres, 1997).



Concerning the financial globalization, the new financial systems implemented in the
beginning of the 1970s has destroyed the balance of forces of capitalism, by providing more
autonomy to the financial market, in contrast with the financial power of corporations and the
nation. The power of the national governments in controlling the flow of capital through its
monetary policy has been broken with the end of the Bretton Woods treaty in 1971, which
used to fix the price of gold and the parity of dollar. The financial capital has been
strengthened with the end of the so called fordism-keynesianism, which somehow used to
keep the above balance between the capitalism forces (Harvey, 1989; Chesnais, 1998;
Guttman, 1998).

Concerning the production sphere, based on the studies of severa authors about the
role of FDI *, in what regards technology, we can conclude that multinational enterprises do
not promote the decentralization of research and development (R&D), nor the generation of
patents.

Large firms play a central role in the production of technology, both quantitatively and
qualitatively. Nevertheless, the generation and use of patents, and the distribution of
investments in R&D indicate that such firms keep most of their technological activitiesin the
home country (Pavitt and Patel, 1991; Pavitt and Patel, 1999).

Technological activities are heavily influenced by the characteristics of the systems of
innovation of the home country, such as. the national system of basic research, education and
training; the generation of sunk assets through cumulative technological processes; the
capability of the financia system in recognizing the right of property of intangible assets; and
the propitious macroeconomic environment for investments in technology.

It seems that the process of technological internationalization is mainly influenced by
the necessity to adapt to the market conditions of the host country,” rather than by the existing
scientific and technological infrastructure (Patel, 1995). Asaresult, MNEs tend to concentrate
the most important phases of the technologica activity in the home country, leaving their
laboratories abroad with the adaptive R&D only.

In contrast, some authors advocate the existence of a decentralization of the
technological activity, with a potential dissemination of the process of innovation. They argue
that: (a) the host countries may play an important role in the activities of R&D, serving as a
source of technology to the home country (Dunning and Wymbs, 1999; Cantwell and
lammarino, 2000); and (b) the growth in the generation of technology outside the home
country indicates the movement of globalization of the generation of innovation (Archibugi

See Chesnais, 1988, 1994 for the theory of the FDI
2 See the taxonomy of the main location strategies of multinational companies in Dunning (1992, 1994).



and lammarino, 1999).3*

Archibugi e lammarino (1999) argue that the globalization of the generation of
innovation occurs through the subsidiaries of the multinational companies; its R&D and
patents. The taxonomy presented by the above authors indicates that the technological
globalization could only occur through the activities of MNEs.

However, there are other forms of technological globalization: in the international
exploitation of the innovation generated internally, and in the global technologica and
scientific collaboration. Such categories may also benefit from the activities of MNEs, for
instance through their participation in the international trade, or through international
technological deals between firms. The activities of MNESs in these two categories do not
seem to be consistent though, what might be an interesting subject to be analyzed from the
perspective of the developing countries.

We must test the above hypotheses about the impact of the current changes in the
world' s economy and of direct investment and the activities of multinational companies on
the national and local systems of innovation of developing countries. The strong presence of
such companies in these countries, as in the case of Brazil, and the dependence on FDI for the
balance of foreign accounts, makes this task even more important and probably urgent.

The approach of systems of innovation, developed by Freeman (1988, 1995), Lundvall
(1988, 1992) and Nelson (1993), claims that the innovative process and the economic
development originate from specific social, institutional, cultural and historical conditions.

The innovative process is basicaly characterized by interactive learning. The main
concepts related with that process are: cumulative knowledge, which means that knowledge
depends on previous experiences, and learning capability, which depends not only on the
ability to aggregate knowledge, but also on the capability to forget of individuals,
organizations, institutions, regions and countries. Knowledge and learning are, respectively,
resource and process in the knowledge and learning economy and society (Lundvall, 1992;
Lundvall and Borras, 1997).

In this way, the elements and the linkages of the systems, together with the local
institutional environment, will command the learning capability and, thus, the capacity to
adapt to changes and to innovate (Lundvall, 1992; Freeman, 1995; Edquist and Johnson,
1997; Lastres et a., 1999).

® In Archibugi and lammarino (1999), the analysis is based on the case of developed countries.

4 According to Freeman (1995), the FDI is fundamental for the formation of a national system of innovation,
bringing resources and the possibility of inserting the country in a international network.



The systemic characteristic of the innovative process is associated with the non-linear
aspect of the technological change. In a linear approach, the activities of R&D alone,
including innovation and diffusion, lead to the increase in productivity. It should be used in
sectors of the economy in which technology is mainly science-based, where technological
change relies on discontinuities. In a non-linear approach, incremental innovation becomes
important, and aspects not related to formal R&D, such as learning by interaction, learning by
doing and learning by using, become relevant.

In this new context, institutional learning and the socia capital are key to the strategies
of competition and development (Lundvall e Johnson, 2000). The increase in competition
turns the competence building and the use of intellectual capital into fundamental subjects for
all playersin the world market, implying new technological and industrial policies.

Learning by interaction, learning by doing and learning by using, as well as the utility
of the social and intellectual capital, are heavily influenced by the value of tacit knowledge.”
In addition, considering the current rate of changes, the ones involved in the creation of
knowledge are its sole beneficiaries.

In this way, the formation of networks of cooperation becomes a way of absorbing
existing tacit knowledge. Once the access to codified knowledge is no longer sufficient for the
adaptation of individuals, firms or regions to the ever changing technological and market
conditions, the social interaction between the agents becomes crucial.

To this end, new organizational forms emerge, with the emergence of new links
between the agents, such as: firms, universities, science and technology institutions, local
governments, financial institutions, work unions and clients, among others. As a result, the
local dimension of innovation is due to the tacit knowledge embedded in individuals and
organizations, interactive learning, and competence building. It is worth stressing the
importance of the trust in the above relations, as a way of overcoming the uncertainties of the
innovative process. Such relations would also develop faster in an environment of proximity
and identity between the agents (Locke, 1995; Humprey and Schmitz, 1998; Lemos, 1999;
Lastres et al., 1999; Garcez, 2000).

Summarizing, the use of a local or regional approach of innovation has been
increasingly applied, focusing either empirically or conceptually on the issues discussed
above. This can be verified, for example, in the work of the following authors: Saxenian
(1999), Cooke and Morgan (1994), Cooke e Morgan (1998), Ehrnberg and Jacobsson (1997),
and Howells (1999).

® Freeman (1988); Lundvall (1992); Lundvall and Borrés (1997).



The aim of this paper

This work is centered in the theoretical concepts announced above - that may be
summarized in: (a) the multinational enterprises strategies determines the concentration of
the technological activitiesin home countries; (b) the central role of these activities and of the
local interactions among the agents for the innovative process and the socioeconomic
development. These characteristics, together with the fragility of nationals economies in
developing countries (with the macroeconomic instability and the imaturity of the system of
innovation), add complexity to the above challenges.

The main aim of this paper is to present and discuss the impact of the current changes
in the world’s economy and the activities of multinational companies on the national and local
systems of innovation of the auto industry in Brazil, in what concerns: i) the inter-firms
relationships; ii) the relationships among firm and local institutions; and iii) the creation and
transfer of knowledge.

In order to do so, it will be presented: (a) a resume of the recent changes in the
paradigm of production in the world automotive industry - in order to show changes in the
relationships among the social-economic agents and the role of Brazil in the distribution of
the production around the world; (b) the panorama of the sector in Brazil, mainly in what
regards the local features of new investments; and (c) the main features of two automotive
clusters in Brazil, in what concern the local creation of knowledge and the inter-firm and
ingtitutions transfer of knowledge. Based on the comparison between these two clusters, we
expect to have some clues about the local and national process of innovation, transfer of
knowledge, and competencies promotion. At the same time, we expect to better understand
the role of the multinational enterprisesin local clustersin Brazil.

They were chosen for the study the cluster of the State of Minas Gerais (which is
leaded by Fiat) and of the cluster of the State of Parana (which is leaded by Renault), in view
of their importance in the industry as a whole — they are respectively the second and the third
clusters in Brazil, after Sao Paulo - and because they reflect two different phases from the
entrance of the automotive sector in the country. It will be put forth effort, along the work, to
make comparisons with the arrangement of the State of Sao Paulo.

The study and comparison among the clusters will be based on questionnaire answers,
part of the research project “Local Productive Arrangements and Systems in Mercosur”®, and
secondary datas.

6The project is coordinated by J. E. Cassiolato and H. Lastres, from the IE/UFRJ, and sponsored by BNDES and
FINEP.



PANORAMA OF THE AUTOMOTIVE SECTOR - CHANGES IN SUPPLIERS
CHAIN’S LINKS

World pattern of the automotive sector

One of the main recent changes in the structure of the automobile world industry says
respect to the elevation of the outsourcing implemented by the assemblers, under the model of
lean production Japanese that had beginning in the decade of 70 (Womack et alli, 1990). That
process is characterized by the drastic reduction of the number of direct suppliers, that started
to assume the logistics control, stock, engineering of the product and quality, and the co-
design activity beside the assembler.

In this context, the assemblers created its own autoparts companies, so that they could
execute those activities. In a second moment, these companies started to supply for several
customers of the whole world, athough not getting to do part of the strategy of follow
sourcing, that happens predominantly between assembler and suppliers in which they have
the control of the capital. The follow sourcing strategy postulates that component supplier
follows the assembler through the world.

Another important movement was the systemists appearance, called like this for they
already supply to the assembler complete systems. This movement brought an important
change in relationship terms among the companies, once the assembly of the systems became
accomplished in dedicated units, installed near the assembler’s plant (Medeiros and Pinh&o,
1999).

The conjugation of these two movements implies, to the receiving countries of the
FDI, in the tendency to the reduction of opportunities supply for local companies, at least of
the products of higher technological content.

At same time, happens the pressure of the world competition addressing the
assemblers to reduce costs and to rationalize the activities, to increase the variety of products
in plants specialized as well as elevating its participation in the world market. The strategy of
the assemblers is gone back to growing internationalization, looking for to increase its
participation in the world market, mainly with investments in emergent markets.

National pattern in Brazil — the role of the FDI and geographical aspects

The production of vehicles in Brazil began in the end of the fifties with factories of
Volkswagem, Toyota, Ford, Mercedes-Benz, Scania and General Motors in areas placed to
the south of the city of Sao Paulo. In that it weighs the high degree of the carmakers' in-house
production, characteristic of that time, went being created an immense metal-mechanical park
of supplier in the area, that would come to be known like ABC.



In the decade of 70, it happened the first period of expansion in the automotive
industry’, with the installation of new factories of Volkswagem, Ford and General Motors in
the area called Paraiba River Valley (Vale do Paraiba), to the north of the city of Sao Paulo.
In this same time Volvo would come settling in Parana and Fiat in Minas Gerais.

After one decade, in the 80s, where the resources annually invested by the companies
stayed in inferior levels than US$ 1 billion (graph 1), in the nineties the situation moves
significantly, following the tendency described in the section previous of this work, starting
from the liberalization and, in a second moment, of the stabilization of the economy. For these
last 10 years the investments of the section can be contained in 3 great cycles:

Graph 1
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first cycle happens in the beginning of the nineties, after the abrupt Brazilian
commercial opening, and it lasts up to 94, with the components (autoparts)
industry doing heavy investments in modernization and industrial reorganization,
accompanied modestly by the assemblers;

the spectacular growth rates presented by the Brazilian market with the monetary
stabilization did with that the assemblers answered for the great investments in the
following period, from 94 to 97, when they arrive in Brazil the new comers
(incoming), while the producers already installed, they expand its capacities with
the construction of new plants,

third cycle is the one of expansion and installation of the suppliers and systemists,
to assist aready to the new factories of vehicles inaugurated. Be observed that

" Are observed that other world carmakers were, during the years 60/70, presents in Brazil, or producing, or
licensing its marks, like Renault, Alfa Romeo, DKW, Willis Overland, Chrysler, Dodge and Karmann-Ghia. Honda and
Toyota are present in Brazil since the fifties, the first as a great producer of motorcycles and the other as a small producer
of light commercial vehicles.



before this cycle of investments, the capacity installed for production of vehicles
was esteemed in 2,5 million and today it is of the order of 4,0 million.

Investments in new units, in the decade of 90, were resolved taking into account,
mainly, the growth of the internal market and an integration Brazil-Argentina, in the ambit of
Mercosur. The new investments were basically still accomplished in the south-southeast area
of the country, but distant of the industrial agglomerate of Great Sao Paulo, to know:

Rio Grande do Sul: General Motors
Parana: Chrysler, VW/Audi and Renault
Sao Paulo (interior): Honda and Toyota
Minas Gerais. Mercedes Benz and Iveco
Rio de Janeiro: Peugeot-Citroén

Bahia: Ford

YV VYV VY VYV

In the autoparts segment, the new investments of the decade of 90 also happened in
way more geographically dispersed, so much in others states, off-Sao Paulo - following the
assemblers - as in the own State of Sao Paulo, where it had been installed outside
metropolitan area. In spite of that, there is still a strong concentration in the State of Sao
Paulo, according to the graph 2.

Graph 2
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source: Medeiros e Pinhdo, 1999.

As stood out previoudly, the recent evolution of the FDI has radically changed the
configuration of the autoparts industry in Brazil. The production is made for more than 350
companies controlled by the national capital, while 150 foreign companies answer for about
70% of the revenue. According to data of Sindipecas (1999), the Brazilian association of the



components producers of the automotive industry (Brazilian Autoparts Association), it is
observed that, along the decade of 90, its among more than 500 associated, the participation
of foreign firms (graph 3) it passed of 15% in 1992, for more than 35% in 1999, while the
revenue passed of 48% in 1994 for 69% in 1999.

Graph 3
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LOCAL SYSTEMS OF PRODUCTION — CASE STUDY

They were chosen for the study the arrangements of MG and PR, in view of their
importance in the industry as a whole — they are respectively the second and the third clusters
in Brazil, after Sao Paulo - and because they reflect two different phases from the entrance of
the automotive sector in the country. It will be put forth effort, aong the section, to make
comparisons with the arrangement of the State of Sao Paulo.

The arrangement of the automotive industry in the State of Minas Gerais started due to
the growth of a large international assembly plant, Fiat®’. It came to this State during the
seventies, attracted by the tax incentives which were offered by local government and because
of its closeness to the main Brazilian market (Rio-Sao Paulo axis, in the Southeast of Brazil).

By the end of the 90s, two other assembly plants started business in this State: Iveco, a
Fiat’s subsidiary in the heavy duty sector and Mercedes, with cars, in the city of Juiz de Fora’,

8 See the paths of strategies of internationalization of Fiat em Balcet e Enrietti (1997).

® Nowadays, the auto parts industry in this state is formed by over 150 companies, mainly small and medium size
companies, with a total invoicing of approximately US$ 1.8 billion in 1998, and 30 thousand employees. On the other
hand, Fiat invoiced over US$6 billion, with 25 thousand employees.
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although this study focus the links between Fiat and their suppliers.

During that first period, the level of production in house was high and a large number
of suppliers were located in the State of Sdo Paulo, this was justified by the reduced
production scale and by the practical flow of inventory formation

From the increase of production — due to the growth of domestic market — and the
change in the production paradigm — with the advent of just-in-time — suppliers became
attracted to locations closer to their customers, this process was called mineirizacdo (in
alusion to the State of Minas Gerais), as shown in graph 4. Initialy, nationa suppliers,
whose plants were located in the State of S&o Paulo, were attracted to this place. These
process was not due to the existence of sistemists, in contradiction to the pattern of the new
arrangements. However, more recently and obeying a logic similar of new arrangements, we
can observe the entry of new world suppliers of auto parts and sistemists. Be stood out that, in
spite of JIT, the degree of present in-house production of components in the arrangement is
still relatively loud, if compared with the tendency of the new arrangements.

Graph 4

Fiat Suppliers - Minas Gerais

90

100 84
69
35
50 26
1989 1998 1999
0 %of suppliers M %purchase

source: Medeiros e Pinhdo, 1999

National supplier companies started joint-ventures with foreign companies, this was
demanded by the automotive assembly plants, in order to obtain technology knowledge
regarding the same vehicle in Europe. As a general movement of the auto parts segment in
Brazil, foreign companies started to seek the control of local companies, as it happened to
Freios Vargas, Metal Leve and Cofap. This one was sold to Magneti Marelli, first tear
supplier of Fiat. Some of the large Brazilian firms were sold to transnational companies, as a
result, by the end of 1997, only one out of thirteen large component manufacturers in this
sector counted with national capital only.

This movement meant the reduction of P&D accomplished locally and the transfer of
part of this activity for the countries of origin of the subsidiaries installed in national territory
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(Humphrey and Salerno, 1997; World Investment Report, 1999, p. 202).

In regard to the educational infrastructure and local S&T, it is important to highlight
that, on one hand, there is a bottle-neck in primary education reflecting on poorly offers of the
basic workforce, on the other hand, there is a good level of higher education, which counts
with one of the most developed networks in this country. We should also emphasize the
existence of several public research institutes in the State, concentrating the largest part of
local R&D activity. Therefore, following a national model, the weight of public institutions
on the innovation system is very heavy, when compared with the private R&D. The low
amount of large companies in the State explains part of the this result. Consequently, the
weight of the basic research is aso very heavy in relation to applied research (Lemos and

Diniz, 1999).

Summary table of innovation capability within MG’ s arrangement

Topicson
Innovation System

Main characteristics

Educational infrastructure
Relationship/ interaction between
agents

Co-design

Cooperation (different types) and
sub-hiring relationship

Relationship between firms and
education and research
ingtitutions

Research and Development

Patents Deposit
Technology source

Great relevance to companies, specialy regarding high school

Ocecurs between assembly plants and suppliers from the same country,
usually aforeign country.

Occurs, in asmaller proportion, between the assembly plant and world
supplier’s subsidiaries of other assembly plants located abroad.

There was no increase in cooperation among competitors, lower level
suppliers or suppliers of equipment and input.

There was an increase in information exchange and tests for devel opment
and improvement of products, aiming a search for a better quality of input,
equipment and staff.

Scarce and with no tendency to increase.

Scarce and dropping.

Only one supplier performing R&D locally.

Efforts of R&D are mainly concentrated in suppliers of assembly plantsin
Séo Paulo

In the assembly plant, only the tropicalization (adaptation) localization
occurs. R& D and product’ s design are performed in the head office.

The patents deposit by suppliers of assembly plantsisin Sdo Paulo
Importing of equipment and some cooperation among firms aiming quality

Source: Based on Lemos et alii (2000) and questionnaire answers, part of the research project “Local
Productive Arrangements and Systemsin Mercosur”, coordinated by J. E. Cassiolato and H. Lastres.

In relation to the innovation capability of the arrangement in MG, we can observe that,
in awide range, local learning experiences are rather limited. There is no co-design activity in
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the arrangement. These type of activities occurs fundamentally between the assembly plant
and a suppliers located in the home country. Even other less sophisticated types of
technological cooperation, are restricted. Recent history of arrangement shows that there was
an increase in the flow of information only in the field of product development™, aiming a
better quality of input, equipment and staff. Staff improvement to be achieved through
training. It wasn't verified a strengthening of the competitors relationship. Despite of the good
research infrastructure, mainly in the local higher education structure, the relevance of this
structure to the assembly plants when choosing their locations and the increase in value of
local workforce training by the firms, the relationship between firms and research and training
institutions are scarce and there is no tendency to change.

Innovation conditions are strongly compromised due to the poor relations of the
arrangement, once they reduce the possibility of learning by using, doing and interacting, as
well as the occurrence of spillovers.

R&Ds performed by assembly plants in Brazil are restricted to the tropicalization
(adaptation of technology or product to the market’'s characteristics). R&D activities
performed by the auto parts segment has actually vanished during a recent period, if compared
to data from the pre and post periods of liberalization and opening of the economy. An
interesting phenomenon is the concentration of R& D activities in another state of the country,
S0 Paulo. The patents that were deposited by suppliers of assembly plants are also out of the
arrangement, and there is also a concentration of deposited patents in S&o Paulo, indicating a
regional division of work in contradiction to the space disconcentration of new investments
that was presented in the previous section. According to datafrom C& T Secretary of the State
of Sao Paulo (1998), 96% of the expenditures in R&D (operationa expenses and investment
in capital) from automotive corporations are focus on Sao Paulo State.

The capability of technological flood from the head office is limited, due to the few
technological activities performed inside the firms of the arrangement, to the fragility of links
between public and private agents and also to the lack of access to more advanced
technologies, as the largest source we have mentioned was equipment acquisition and, as we
already know, product design activities are still centralized in the head office.

The arrangement in the State of Parana™, which already held Volvo's plants (trucks
and buses) and New Holland's (agricultural tractors), is receiving several foreign companies,
manufacturers of vehicles and auto parts. The local suppliers concentration supplied mainly
the two assembly plants installed in this State, before the new investments took place. With
these new investments, new suppliers are being attracted to this State, and also to the country.

10 part of the movement is due to the process of hiring third parties to perform the assembly plant’s activities.
1! See the specialization patterns of the State and the institutional network in Passos (1999).
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It is good to highlight that the strategy adopted by assembly plants recently established
in Brazil is strongly based on a common market targeting both Mercosur and Latin America,
settling the existence of suppliers to supply units in Brazil and Argentina at the same time.
Another decisive factor to define the location of each new plant was the local government’s
action, through tax policy or as a capital partner.

New models and new forms of production organization, in relation to the assembly
plants already established in Brazil, are distinguishing the arrangements that is being formed
in the State. It can be observed that the new plants are rather lean, not only in terms of
industrial operations — usually, only the operations of painting and assembly are done
internally™ - but also organizational operations - there are only a few hierarchical levels in
the firm. One example of a non-vertical profile within the companies belonging to the
arrangement was the installation of an engine factory, as engines were usually produced
inside assembly plants.

Regarding the location of suppliers in relation to the assembly plants, we can observe
that main suppliers are located inside or around the plant’s land. Not only auto parts
manufacturers are coming to the country, but also firms specialized in rendering services in
the areas of logistics, alimentation and administration of industrial joint ownership (Medeiros
e Pinhdo, 1999).

The amount of new suppliers in the State is around 45, five are aready established in
the country, and they are mainly suppliers from the same country of origin as the assembly
plants with which they are connected, showing how strong is the strategy of follow sourcing
adopted in this arrangement.

The installation of a new assembly plant, with a significant volume, as it happened in
this State, facilitates the attraction of new suppliers. Also, there is a possibility of business
with local companies, as secondary suppliers, adding advantages regarding costs and logistics.

CONCLUSIONS

The intensification of the process of internationalization of the economy did not result
in the automatic diffusion of innovation abroad. The innovative process is even more
dependent of local organizational structures and institutions, and of the linkages established
among the agents of the loca system. As we saw, technological activities are heavily
influenced by the characteristics of the systems of innovation of the home country, as well as

12\With the exception of Volkswagen that includes heavy printing.
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— according with the multinational enterprises strategies - the main technological activities
stay in the home country, while in host countries there are essentially technological activities
related with the necessity to adapt to the market conditions.

In the case of developing countries, there exist additional challenges in what regards
the access to the benefits of knowledge, since such an access depends on the participation in
the generation of technology, and there is no indication that the technological globalization
will come to these countries.

In this way - and reinforcing the relevance of the role of innovation to the
socioeconomic development - it is urgent to investigate the impact of the direct investment
and the activities of multinational companies on the national and local systems of innovation
of developing countries. Particularly relating to Brazil, | would like to stress the role of the
FDI in the balance of foreign accounts - even with the negative effect that new investments
have been promoting in the balance of payments - and the strong presence of multinational
companies in the country’ s economy.

In addition, we must take into consideration that: (a) the process of economic
development in Brazil has resulted on the fast growth and diversification of their productive
capability, but on a very restricted technological capability — since this is circumscribed to
some kinds of sectors, organizations and institutions, and so it is not an abroad process
(Garcez, 1995)"; and (b) there are no innovation policies in conjugation with the recent
liberalization policy and macroeconomic policy, what makes the national systems of
innovation even more breakable.

In the automotive industry of Brazil, concerning the effects of the internationalization
process, we conclude that the new patterns of the FDI is responsible for the loss of valuable
relations in terms of cumulative knowledge and learning processes into the productive chains,
since: (a) due to the increasing participation of imports, part of the component and capital
goods demand is transferred abroad; and (b) due to the evidences of the R&D performance of
the assembly plantsin Brazil and the relationships among the new comers, local suppliers and
ingtitutions in the two local arrangements, local learning experiences are rather limited.

In what concerns the location of the investments, despite the fact that new productive
investments of the 1990s happened in a way more geographically dispersed, there is still a
strong concentration of the autopart industry in the State of Sao Paulo. There is also a
concentration of the technological activities in that State, indicated by the spends with R&D
and the generation of patents,.

13 See Cassiolato and Albuquerque (2000), for the insights about the use of the approach of systems of innovation
in developing countries.
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The more detailed aspects of the innovative process that takes place at alocal level in
the automotive industry of Brazil, is work in progress. It will be through the continuous
investigation of that process that we will be able to identify the defense mechanisms in order
to reach the sustainable competitiveness and the long term socioeconomic devel opment.
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