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Far-reaching transformations took place throughout the global automotive industry
during the nineties, as the final assemblers of motor vehicles diffused technological and
organisational changes throughout their production chains.  As these new production practices
reach into developing country markets, and in particular throughout the Latin American
automotive industry, it is important to understand the implications that this raises for
industrial organisation, the basis for continued technological development in these countries
and the scope for competitive insertion in international and regional markets.  One of the keys
to understanding the extent of these transformations is to examine changes in inter-firm
relations, between the automotive assemblers and their suppliers of components.

It is particularly relevant to examine the Brazilian automotive industry in this context.
The nineties was a decade of enormous change, where market liberalisation exposed this
formerly protected industry to international competition.  The delayed process of
liberalisation had placed Brazilian producers against a double-impact: exposure to
international competition and the need to undertake industrial restructuring which most
companies in the industrialised countries had already confronted in the eighties.  The pace of
change was been rapid, and involved both the shedding of workers and of auto parts firms in
the process.  At this stage, the result is a leaner and more productive industry, which
manufactures higher-quality and lower-cost vehicles. However, the impact in terms of
employment consequences - both the scale of jobs generated by this industry, as well as the
quality of workng conditions - indicate that these transformations are a mixed blessing for
workers.

                                                
1 The author is Senior Specialist for Small Enterprise Development in the In-Focus Programme/Small

EnterprisE Development (IFP/SEED).  The research findings presented in this report were developed as part of
the project  "Industrial Restructuring, Innovation and International Competitiveness in Latin America" (phase 2)
(CAN/97/525) at the Economic Comission for Latin America and the Caribbean (ECLAC).  Special thanks are
due to Jorge Katz, Director of the Division of Productive and Business Development in ECLAC and the
coordinator of this project, for his comments as well as authorisation to present this text in its entirety. The views
expressed in this report are solely the responsibility of the author and do not necessarily reflect the views of the
ILO.
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Macroeconomic stabilisation under the Plano Real made Brazil a more attractive
investment site and the country enjoyed significant new investments in automotive plants and
equipment during the mid-nineties.  Despite fears of over-capacity, which was already evident
in the industrialised countries, numerous new entrants continued to construct new factories,
often with the assistance of generous state incentives.  The conditions that undermined
macroeconomic stability in early 1999 may force companies to re-examine their investment
plans and the process of expanding output.

At the plant level, the diffusion of new manufacturing practices has been significant.
Parts firms have continued to introduce organisational changes to increase product quality,
price and customer delivery, much as they did at the start of the 1990s.  The research findings
presented in this document reveal that the modernisation process has deepened and has
involved new diffusion of technological change, especially in the case of parts firms that have
been acquired by multinational producers.

In terms of inter-firm relations, the Brazilian auto parts industry has been transformed
almost beyond recognition from its composition and behaviour ten years ago.  The shake-out
and denationalisation of this industry has resulted in a few leading first-tier firms, which are
affiliated with major multinational components producers.  The new standards being imposed
by the assemblers is creating a nexus of first-tier firms which are capable of acting as modular
suppliers.  This model of higher-quality and lower-cost production is being diffused
throughout the automotive production chain, but in varying degrees, depending upon the type
of product produced.

This report analyses the transformations in the Brazilian automotive industry and
changes in inter-firm relationships by examining these changes in three production chains:
brake systems; car seats; and exhaust pipes.  The findings reveal that all production chains
share common trends in terms of closer relationships between assemblers and their first-tier
suppliers that produce systems or modules.  These tighter inter-firm relations help to diffuse
modern manufacturing practices and quality programmes down the production chain.
However, differences were identified between different first-tier firms on the basis of their
product type, technological sophistication and relationship with the multinational parent
company.

It will be seen that the modernisation of this industry in Brazil and its insertion into
globalized production patterns has involved an upgrading of firm practices, but in a form
which has exposed this formerly protected national industry to the vulnerabilities of local
market fluctuations, as well as the consequences of decisions based upon the global
competitive strategies of the multinational parent companies.

The study begins with a brief overview of the Brazilian motor vehicle industry,
followed by a  mini case study of General Motors do Brasil (GMB) and its supply chain
relationships.
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It then looks in-depth at:

Ø A high tech manufacturer of braking systems which was, until recently, family-
owned and even out competed a local multinational subsidiary located in Brazil. A
successful licensing agreement resulted, however, in it being bought by a British
company, now making it a subsidiary of a multinational.

Ø A low tech exhaust pipe manufacturer was part of a Brazilian conglomerate until it
was bought by an Italian company to supply the Brazilian and Argentinian
markets.

Ø In contrast, the car seat manufacture is a recently established subsidiary of an
American producer and thereby provides an interesting counter weight to the first
two, both in terms of products and production techniques.

Implications for human resource development, training, skill requirements and the
reactions of trade unions are examined.

SITUATING THE RESEARCH FINDINGS WITHIN THE CONTEXT OF
GLOBAL AND LOCAL TRANSFORMATIONS

The nineties were a period of rapid and profound changes in three major areas, which
merit mention in order to adequately understand their implications for the Brazilian
automotive industry.  These three major areas include: transformations in the international
automotive industry; changing inter-firm relations in the automotive production chain; and a
new profile of the Brazilian automotive industry which is emerging.

First of all, transformations in the international automotive industry must be
considered.  The automotive industry has become increasingly globalised in its production,
distribution and commercialisation of vehicles.  Whereas the automotive industry has
operated increasingly on an international scale for several decades, the term “globalisation”
refers to the greater depth and integration of activities being conducted in countries and
regions around the world.  Another area of significant change has been in the composition of
this industry.  Motor vehicle assembly has been traditionally concentrated, with no more than
two dozen companies responsible for the production of all vehicles driven around the world.
In recent years, a wave of mergers and acquisitions in the assembly sector has increased the
concentration of global production where 80% of vehicles world-wide are produced by ten
vehicle assemblers (UNCTAD, 2000).2 Table 1 recalls the growing global importance of
sales by these recent automotive alliances.

                                                
2Size of the automotive manufacturer has become increasingly important partly as a result of weak

demand, overcapacity and pressures for less polluting vehicles (World Investment Report, 2000).  Some analysts
have posed a striking estimate that a passenger vehicle manufacturer must produce a minimum of four million
cars per annum to survive (JETRO, 2000).
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Table 1. - Production and Share of Global Automotive Alliances
(alliances as of July 2000; production share for 1998)

Alliances/Partners Share of Ownership
(%)

Share of Total World Production
 (in %)

GM 100 14.7
Isuzu 49 0.5
Fiat 20 5.1
Fuji 20 1.0
Suzuki 10 2.5

Ford-Mazda - 15.6
  Ford 100 12.7
  Volvo Cars 100 0.8
  Mazda 33 1.8
  Land Rover 100 0.3
Daewoo Alliance - 1.5
  Daewoo 100 1.5
  Ssangyong 52 0.1

DC-Mitubishi - 11.1
  DC 100 8.3
  Mitubishi Car 34 2.8
Hyundai Alliance - 2.5
  Hyundai 100 1.7
  Kia 51 0.7
  Asia 16 0.0

Toyota 100 8.6
Daihatsu 51 1.1
Hino 34 -

Renault 100 4.3
Nissan 37 5.1
Samsung 70 0.1

VW Group 100 9.4
Scania 19 -

Listed Companies - 93.7
Others - 6.3
World Total a/ - 100.0

Source : International Metalworkers´ Federation (2000).

A/  Totals may differ from sum of details because of rounding.
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In contrast, the vehicle parts industry has been highly pulverised, with several
hundreds of companies of the most diverse size, origin of ownership and degree of
technological sophistication imaginable – ranging from backyard production using
rudimentary techniques to conglomerates linked with a major vehicle manufacturer (such as
the case of Delphi, the major parts supplier of General Motors).  In recent years, both
assembly and components industries have undergone a rapid and far-reaching process of
mergers and acquisitions, resulting in a much more highly concentrated industry overall.  The
leaders in the U.S. components industry represent a substantial share of revenues and
employment generation in the American motor vehicle industry.  The logic behind these
radical changes is that the need for effective global operations on the one hand, and the high
cost of technological and design innovations on the other hand, have led companies to join
together (either through strategic alliances, joint ventures or acquisitions) to achieve
economies of scale and scope in their design, production and sales. The second major area of
transformation in the international automotive industry involves changing inter-firm relations.
Vehicle assemblers previously centralised responsibility for all stages in the production
process, creating vast corporations where the negotiation of prices, purchasing of the entire
range of parts and components, storage, assembly, quality control, shipment and sales of
vehicles were conducted in-house.  Largely inspired by the Japanese model of production,
automotive assemblers now are passing down the responsibility for most of these activities to
other companies.  Assemblers now focus on core strategic and financial elements such as the
design of new models, the location and sourcing of production and the financing and
commercialisation of finished vehicles. First-tier components suppliers are now becoming
vehicle sub-assemblers, as they are taking responsibility for the negotiation of parts prices,
ordering of products overseeing the management of the production chain and assembly of
received parts into sub-assemblies, or modules, which are quality-checked and delivered to
the assembler, who conducts the final assembly.  In the extreme, some industry analysts have
even suggested that part production may become more highly concentrated than the assembly
industry, with the emergence of a handful of powerful, globally-active conglomerates which
dominate the production of auto parts around the world and which operate as the trusted first-
tier suppliers for all the major automotive producers around the globe.

Finally, the new profile of the domestic Brazilian automotive industry is central to this
report. In contrast to the trend of overall consolidation throughout the automotive industry on
an international level, the Brazilian automotive industry has undergone a dual-path trend.  On
the one hand, the liberalisation of the domestic market and exposure to global competition has
led to sudden changes in the structure of the parts industry, where many firms have closed or
shifted to other sectors, and the remaining firms have mostly been absorbed in a wave of
mergers and acquisitions by multinational companies.  As a result, the Brazilian auto parts
industry is now composed by a greatly reduced number of firms, which are larger in size and
most either wholly-owned subsidiaries of multinational corporations or joint ventures.  On the
assembly side, the opposite trend has emerged, in contrast to tendencies in the rest of the
global automotive industry.  The Brazilian assembly sector has expanded rapidly, with a large
number of new entrants who are installing in diverse regions of the country, causing a
diversification of the geographical structure of the industry as seen in Table 2. Furthermore,
these new investments in modern plants, equipment and production organisation are forcing
an overall upgrading of the industry, even among existing firms which could now be
considered “brownfield” sites.
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Table 2. - Output, Investments and Location of National Production
of Cars and Trucks in Brazil, 1995 – 2000

Company Output (in units)

Existing Plants 1995 2000*

Investments
(millions)

Location

Fiat 463,669 290,145 240 Belo Horizonte, Minas
Gerais

Ford 160,043 82,222 700 São Paulo (SP) and
Guaíba-Rio Grande do
Sul

General Motors 344,432 294,159 600 São Caetano do Sul
and São José dos
Camos, São Paulo and
Gravataí-Rio Grande
do Sul

Mercedes-Benz 41,253 40,286 820 Juiz de Fora-Minas
Gerais

Toyota 3,731 11,897 150 Indaiatuba-São Paulo
Volkswagen 598,759 332,825 250 São Paulo (SP) and

Resende-Rio de
Janeiro (inaugurated in
November 1996)

New Factories and
New Entrants

1995 1999

Agrale/Navistar 1,232 1,703 200 Caixas do Sul-Rio
Grande do Sul

Asia Motors** - - 500 Camaçari-Bahia
Chrysler (inaugurated in
July 1998)

3,647 315 Campo Largo-Paraná

Honda (inaugurated in
October 1997)

4,851 17,503 150 Sumaré-São Paulo

Hyundai** - - 286 Sím_es Filho-Bahia
Iveco - 3,101 240 Sete Lagoas-Minas

Gerais
Kia** - - 42 Itu-São Paulo
Land Rover 363 150 São Bernardo do

Campo-São Paulo
Mitsubishi** - - 35 Catalão-Goiás
Peugeot/Citroen** - - 600 Porto Real-Rio de

Janeiro
Renault (inaugurated in
1999)

- 24,809 1,000 São José dos Pinhais-
Paraná

Volkswagen/Audi
(inaugurated in 1999)

N.A. N.A. 750 São José dos Pinhais-
Paraná

Source: ANFAVEA, 2000 and Calandro, 2000.
N.A.= Data not available.
*  Estimates.
** As of 1999, no national production was reported by these companies (although several companies

sell imported vehicles while they are constructing local production plants).
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THE BRAZILIAN AUTOMOTIVE INDUSTRY IN THE 1990s

The automotive industry was a leader in Brazil’s economic development and trends in
this sector have generally served as an important indicator of the direction of the national
economy.  This industry has introduced innovations in production techniques, product
technology and design, as well as social innovations in industrial relations.  The role of the
state and of multinational producers has been a crucial institutional factor in the development
of this industry.

In terms of the regulatory regime, the Brazilian state is generally understood to have
been a strong negotiator with the multinational producers in the 1950s, forcing them to install
production facilities in the country and to accept nationalisation requirements (Shapiro, 1995).
In this new phase of the 1990s, multinational corporations are undertaking massive new
investments, similar to the past, but with an entirely different industrial structure and
operations, as seen in the table below.

Table 3. - Structure of the Brazilian Automotive Industry in its First Phase and
Second Phase of Industrialisation

Indicator First Phase (1950s) Second Phase (1990s)
Relationship
with
multinational
parent
company

Satellite production plants installed,
receiving many designs from
headquarters, operations defined
largely by Brazilian context.

Integration into global production strategies
and sourcing policies.  Activities in this
transnational network  are highly influenced
by the TNC´s global strategy

Behaviour of
vehicle
assemblers

Strong direct foreign investment by a
large number of multinational
vehicle assemblers entering the
country

Strong direct foreign investment by a large
number of multinational vehicle assemblers,
establishing production plants in new regions
of the country

Regulatory
Regime/Role
of the State

Clear industrialisation policy
established by the Brazilian State,
involving stiff negotiation capacity
with multinational producers

Lack of overall national industrial policy.
Policies specifically for the automotive
industry are designed to attract new
investment to Brazil (not other countries in
the regional market) by offering semi market
protection via import controls and tariff
regime.  Lack of co-ordinated national policy
leads to decentralised response, fueling fiscal
battles between states and municipalities to
offer the most extensive packet of incentives
and tax holidays to attract companies.

Marketing
strategy

Integrated domestic parts production
and vehicle assembly for sale on the
domestic market

* Mix of domestic production and importation
of parts and components under Global
Sourcing policy
* Vehicle sales to domestic and regional
market

Spatial
composition

Concentrated in the industrial belt
around São Paulo city

Decentralised production, with new plants
being installed in the South, Central-West and
Northeast

Markets served Domestic market (protectionism of
an Import Substitution regimel)

Domestic and regional (Mercosur) markets
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Suite …
Indicator

First Phase (1950s) Second Phase (1990s)

Industrial
organisation

Highly vertically integrated firms Extended production chains, of inter-
dependent tiers of supply (pyramid production
organisation), with high degree of product
specialisation (i.e. focused “core business”)

Production
Technology

Frequently importing used
equipment, from plants in Europe
and the United States

Upgrading of installed capacity - piecemeal
inprovements in existing  "brownfield" plants;
new equipment and advanced methods
implanted in greenfield plants.

Production
Organisation

Fordist lay-out commonly used at the
time
In European and American plants

Introducing state-of-the-art plant organisation,
designed to have delivery of pre-assembled
modules directly to the assembly line

Labour
organisation

Using labour force with poor literacy
skills, but good manual and technical
skills.  Assembly posts involve
single, fragmented tasks.  High
labour turn-over is commonplace.
Concentration of the industry creates
large reservoir of experienced
workers.

Workers must have school diploma (either
primary school or secondary school).  In some
cases, specific technical skills are not required
but desireable behavioural skills are essential .
Greenfield sites achieve greater labour
retention.  Widespread use of team work.
Greater integration of work into more
complete sequences of operations.

Union
representation

Strong union organisation, achieving
significant workers rights via
combative relationship with
companies, some periods of frequent
strikes

In brownfield sites - the experience of
Sectoral Chambers uses social dialogue to
achieve negotiated modernisation.
In greenfield sites - explicity seek to hire
unorganised
Labour force, or at most will permit relations
with non-combative  unions

Inter-Firm
Relations

Multi-Sourcing (core assembler
makes purchasing decision based
upon price-bidding from several
suppliers for each part).

* Single-sourcing (development of long-term
relationship of trust and collaboration with
component supplie)
* Tiers of supply relations, creating extended
production chain
* Insertion in global production chain.

Auto parts
sector

Installation of  a large number of
local firms and multinational
subsidiaries.  Protection boosted the
emergence of a dense network of
parts firms and the consolidation of
product technology and production
techniques. Over time, a competitive
segment of exporting firms emerged.
with superior price and quality.

New entrant parts firms install in Brazil as
well as an intense wave mergers and
acquisitions by multinational corporations.
Integration of the Brazilian parts and
components sector into Global Sourcing
policies, followed by the decomposition of a
network of small and medium national auto
parts firms built during more than 50 years

Company
performance

* Rising output
* Rising employment creation

* “Boom and bust” cycles, linked with
fluctuations  in the global economy
* Sharp decline in employment
* Rising labour productivity
* Rising vehicle output, followed by declining
domestic sales due to recession,
modernisation of models
* Rising imports of components, sharp
decline in national parts production
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The euphoric perspective in 1997 of unrestrained output growth (when Brazil achieved
a new output record of more than 2 million vehicles) was halted abruptly in 1998 with a drop
in production of over half a million vehicles (it is worth noting that the total unit decline in
Brazilian vehicle production between 1997 and 1998 exceeded total Argentine vehicle
production).  The current outlook has become one of rising idle capacity (The Economist,
9/01/99; and Autodata, 1998), with the consequent expectation of a shake-out among locally-
installed assemblers.

The 1990s brought significant changes to the Brazilian automotive industry,
demonstrating the substantial process of modernisation and expansion it has experienced
during this short period, but also the vulnerabilities that rapid shifts in the productive regime
have brought.  These vulnerabilities arise in terms of three main areas: (1) the technological
sophistication of the industry, compared with its previous model; (2) the quality and scale of
employment which is being generated; and (3) the type of model for industrial development
that is emerging.

The experience of import substitution industrialisation (ISI) policies in Latin America
has been examined by various authors, often in comparison with the East Asian model of
export-oriented industrialisation (Addis, 1993; Humphrey and Salerno, 2000; Lee and Cason,
1994; Mericle, 1984; OECD, 1990; Posthuma, 1995).  Conventional wisdom states that Latin
American industrialisation has led to inefficient and high-cost industries, which are incapable
of surviving in a context of free market competition.  Indeed, case studies have demonstrated
the poor performance of many Latin American industries during this decade (Chudnovsky,
1996; Katz, 1996).

It will be seen that the Brazilian automotive industry has demonstrated significant
gains in productivity during this decade (Bedê, 1996).  In addition, the rapid expansion of
domestic demand, joined with macroeconomic stabilisation and market integration into
Mercosur, has made Brazil an attractive location for new investments in the automotive
industry.  This has contributed to renovating the industry in general and, in many cases, it
could be argued that it has created a new industry, with the construction of new plants (using
modern equipment and the latest forms of production organisation in modules) and the
geographical decentralisation into new regions of the country (Fleury and Salerno, 1998;
Posthuma, 1998; and Arbix and Zilbovicius, 2001).

Hence, it would seem that the benefits of market liberalisation have been vindicated in
this case. The market opening has led to the expansion and modernisation of the production
base of this industry and diversification of industrialisation around the country, all positive
developments. Other less desirable outcomes have arisen, however, with this process of rapid
change and failure to develop clear national policies for industrial modernization and
measures to induce effective technology transfer and learning within the context of market
liberalisation (Coutinho and Ferraz, 1994).  This research report will examine several of these
aspects, namely: (1) vulnerability of this new industrial configuration, in terms of exposure to
fluctuations in international demand and changing strategies of the multinational parent
companies; (2) the technological capabilities of the production facilities located in Brazil, as
compared with the past and with other production facilities around the world; and (3) the
quality and terms of employment being generated by these new investments.
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Trends and transformations in the brazilian automotive industry
Industrial development policies in Brazil under ISI were capable of building a national

automotive industry which generated a total net revenue of US$ 43.8 billion in 1997
(including both the vehicle assembly and auto parts industries, but excluding the indirect
economic activities related to sales, distribution and repairs of vehicles, which would raise
this value further).

As seen in Table 4, the vehicle assembly sector generated net revenues of US$ 27.3
billion in 1997, representing the equivalent of 12.1% of total Brazilian industrial GDP that
year.  In turn, the auto parts sector also generated substantial net revenues of US$ 16.5 billion
in 1997, representing roughly 7.3% of total industrial GDP that year.  It is clear, therefore,
that automotive production is a major industry in Brazil and that the recent modernisation and
expansion of productive capacity, as well as insertion into regional and global distribution
patterns, will maintain its place as a central part of the country’s economic development.

After years of stagnated growth throughout the 1980s, it is noteworthy to observe the
rapid recovery of growth between 1990 and 1997, involving a 90% increase in the value of
motor vehicle sales and 35% increase in auto parts sales during that period.

Table 4.  - Net  Revenue and Total Employment, for Assemblers
and Auto Parts Producers in Brazil, 1988-1999

Net Revenue
(in US$ billions)**

Total EmploymentYear

Vehicles* Auto Parts Vehicles * Auto Parts
1988 12.9 10.4 112,985 288,300
1989 11.9 15.5 118,369 309,700
1990 8.9 12.2 117,396 285,200
1991 9.1 9.8 109,428 255,600
1992 11.4 10.1 105,664 231,000
1993 13.1 13.2 106,738 235,900
1994 15.7 14.4 107,134 236,600
1995 15.8 16.6 104,614 214,200
1996 17.1 16.1 101,857 192,700
1997 18.8 16.5 104,941 186,400
1998 18.0 14.8 83,049 167,000
1999 15.0 10.4 85,117 167,000
2000 (estimates) N.A. 11.400 95,300 170,000

Sources: ANFAVEA, 1998: 41, and 2000: 43 and Sindipeças, 1998: 22 and 2000 (overview).
* Data refers to production of automobiles, commercial vehicles and jeeps, but excluding agricultural

machinery.
** Prices converted from reais to dollar by average 1999 exchange rate.
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As part of a developmental objective, employment generation in this industry has also
been significant.  More than 400,000 workers were employed by the assembly and parts
sectors at the beginning of this decade, contributing toward stable incomes and quality
employment for the local labour force.  The human resource development brought about by
this industry has consolidated a vast range of metal-working skills and know-how of
production practices.

However, employment throughout the automotive industry has declined sharply during
the nineties.  As seen in the table above, the automotive assemblers employed 85,117 workers
in 1999, representing a dramatic decline from 1990 levels.  The auto parts industry has
suffered a much more dramatic decline during this same period to 167,000 employees.  As
can be seen, one-fourth of total assembly and nearly 40% of parts employment has been shed
during this decade.3

This sharp decline in overall employment merits much closer examination, as it
reveals several important contradictions arising from the modernisation process of this
industry, where industrial efficiency seems to involve a trade-off not only in terms of overall
workposts, but also the skills involved, the quality of employment and the working conditions
of the industrial labour force.  While part of this significant decline in labour per unit of
output surely reveals genuine productivity increases, these indicators cannot be treated
uncritically.  Some of the improved output, both by auto parts plants and especially by
assembly plants, is due to an increased quotient of imported parts4.  In addition to imported
parts, these data also include hidden labour, due to increased subcontracting of services and
some productive activities.  These subcontracted firms are usually small and many are not
classified as metalworking firms, hence, they would not appear in the statistics of the
automotive industry associations.  As can be seen, not only do these new production practices
and forms of labour use somewhat distort the picture of increased productivity, but they also
disguise the declining stability and quality of employment in this sector, leading to reduced
overall earnings and rising cases of unprotected conditions of employment5.

The Brazilian automotive complex received substantial new investments during the
1990s that have been the primary stimulus for modernisation and expansion of productive
capacity.  Investments in automotive assembly plants surpassed US$ 2 billion in 1996 and
1997 and investments by parts producers were US$ 1.8 billion in 1997. This is in stark
contrast to investment levels in the mid-1980s.

                                                
3 For an informative and detailed analysis of the subsequent occupational activities of those workers

dismissed during this period, in which the majority were not able to apply their existing skills in their new
occupations and were also found to be working in more precarious employment conditions (i.e. less social
protection and less employment security), see Cardoso (2000).

4Local content requirements for vehicles between Mercosur countries have been relaxed and are now
lower than those for NAFTA (which stipulates 62.5% nationalisation of vehicles).  Import tariffs between
Mercosur countries are to be gradually reduced and eventually eliminated, according to a timetable currently
being re-examined.

5Many of these employees work without a signed workcard – carteira assinada – which guarantees the
payment of their social security benefits to the government by the company.
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Table 5.  - Investments by Automotive Assemblers and Auto Parts
Producers in Brazil, 1990-97

(in US$ millions)

Year Investments by Automotive Assemblers Investments by Auto Parts Producers
(in US$ billions)

1988 572 628
1989 602 1,061
1990 790 987
1991 880 764
1992 908 715
1993 886 702
1994 1,195 883
1995 1,694 1,247
1996 2,359 1,296
1997 2,092 1,800
1998 2,335 1,580
1999 1,791 1,000
Sources: ANFAVEA, 1998:42 and Sindipeças, 1998.

The preceding discussion has shown the trend in the 1990s of revived sales, increased
exports, rising overall output and new investments, in clear contrast to the stagnated sales and
outdated production capacity of the 1980s.

Data from the 1980s reveal the exhaustion of the ISI model (Castro, 1995; Posthuma,
1994 and Quadros, 1997), as reflected in several indicators.  First of all, stagnated sales were
a result of a saturated domestic market that was unable to reach lower income brackets due to
the high cost of domestic vehicles.  Automotive production had become a low-volume, high-
cost industry, as producers tended to concentrate upon production of medium and luxury
models, whose higher sales value would compensate the low production scale.  Second, low
exports also limited potential sales growth, due to poor quality and high cost.  It is also worth
noting that poor export performance was also due to limited insertion of domestic producers
into international circuits of production, distribution and sales.  Third, low investment further
compounded this vicious cycle of low-growth, low-productivity, due to outdated plant and
equipment, traditional labour organisation and management techniques and the lack of
consistent quality control.  Fourth, recurrent inflationary cycles during this period led to
distortions in pricing behaviour (throughout the production chain, by vehicle assemblers, parts
producers and vehicle sales outlets).  This high cost of domestically produced vehicles (being
the result primarily of low productivity and monopoly rents by the assemblers) resulted in
stagnated sales.  Finally, chronic inflation proved resistant to repeated unsuccessful
stabilisation packages.  Banks were loathe to offer financing for purchase of durable
consumer goods and interest rates were exorbitant.  Without financing for vehicle purchases,
few consumers were able to purchase an automobile, except via consórcios, or buyer groups.
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Several key structural features must be considered, in order to explain the erratic
boom-and-bust features of the Brazilian automotive industry during the 1990s and changes in
inter-firm relations during this period (Posthuma, 1998).  First of all, external factors with the
rapid insertion into international flows of production, distribution and sales increased the
competitive pressure upon firms.  Second, macroeconomic stabilisation created a more
favourable and attractive environment for foreign investors.  During the 1990s the Brazilian
automotive complex has followed a “boom and bust” cycle.  The factors leading to the boom
include macroeconomic stabilisation (as mentioned above) and the sudden growth of
domestic demand, at a time of market liberalisation and regional integration, where
international companies needed to make investment decisions regarding location of new
production sites in South America.  In five short years, Brazil rose from 11th producer in the
world in 1992, to 8th largest producer in 1997.  (Because of saturated sales in the
industrialised country markets, the emerging markets have become significant points for
production and sales.  Local production sites are preferred, rather than exporting to these
markets).  High import tariffs into these new regional trading blocks further strengthen the
attractiveness to install local manufacturing facilities.  The experience of Japanese transplants
in the US has shown that local production experiences could work successfully using new
manufacturing techniques.  The climate of social dialogue which was developed in the
traditional manufacturing belt around São Paulo (the so-called “ABC District” which refers to
the districts of Santo André, São Bernardo do Campo and São Caetano) contributed toward
maintaining industrial peace and negotiated agreements to the reduction of costs at each point
of the production chain (Arbix, 1996).  The lack of a clear industrial policy at the federal
level, however, has led to a loss of control over the developmental trajectory of this industry
and diminished influence of the government in the behaviour of multinational corporations in
the country.

Despite this generally positive environment for new investments in Brazilian
automotive production.  several key factors contributed to bursting this bubble of rapid
growth.  Without a doubt, the primary factor was the ripple effect emanating from the Asian
crisis, in 1998 and, which deeply effected Latin American markets.  This crisis scenario and
the resulting drop in demand left thousands of vehicles on the company patios, which were
impossible to sell in a market tipping toward recession.  In addition, the rapid increase of new
foreign direct investment and the construction of new assembly plants at various points
around the country contributed toward creating a structural problem of installed over-capacity
in Brazil, the same problem which has tortured the American and European industries.  Such
a problem could likely have been ameliorated with a clearer, integrated national industrial
policy toward this sector.  A shake-out seems inevitable as seen in the history of the first
phase of the Brazilian automotive industry, in the 1950s, when an excess of assemblers were
permitted access and a shake-out ensued as the most successful companies emerged (Shapiro,
1994).

In terms of international trade, exports of Brazilian motor vehicles have fluctuated
during the mid and late nineties.  The geographical destination for these exports has also
changed as a result of the impacts of globalisation on this industry.  The data in Table 6 reveal
two important trends.  First of all, vehicle exports showed signs of a strong resurgence,
apparently arising from increased investments by locally-installed companies and new
entrants in the mid-nineties - however, exports have dipped by the year 2000, revealing the
powerful restraining effect of external factors such as over-capacity in the industrialised
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countries, saturation and recession in major buying markets and the global strategies of the
TNC assemblers.  Second, the importance of regional South American markets has risen,
showing the trend for Brazil to specialise in serving local and regional markets rather than
being a global player.  (It is worth noting that the vulnerability of South American markets to
external shocks such as seen with the Asian crisis may affect levels of vehicle exports year by
year).

Table 6. - Exports of Brazilian Motor Vehicles, by Region, 1994-1999
(in units)

Region 1994 1995 1996 1997 1998 1999
North America** 2,217 6,894 1,361 7,612 22,774 38,737
Europe 50,344 35,006 24,980 48,784 75,163 79,100
South America 318,576 214,557 256.430 331,809 272,971 131,498
Asia and Oceania 1,779 2,088 2,287 3,322 3,311 3,776
Africa 1,402 1,773 9,906 23,454 22,695 18,947
Central America
and Caribbean

2,132 2,252 1,309 1,891 2,965 2,349

Total 377,627 263,044 296,273 416.872 399,879 247,407
Source: ANFAVEA (2000), Table 2.14.

*   Includes passenger cars, light commercial vehicles, trucks and buses.

** Includes United States, Mexico and Canada.

Exports of Brazilian auto parts nearly doubled between 1991 and 1997.  However, as
the other side of the coin, auto parts imports grew five-fold and the trade balance in auto parts
was negative for the first time in decades.   In other words, the auto parts sector had been an
excellent example of a successful ISI industry which had grown, had successfully supplied
domestic demand for parts, had upgraded in-house technological capabilities and was a
significant source of employment generation.  With market liberalisaton, this sector became a
net importer of foreign parts, its trade balance turned negative and employment declined by
over one-third during the 1990s. Automotive vehicle exports, in contrast have grown faster
than imports, with a roughly 2:1 ratio.  The geographical diversity of exports, however, has
become more restricted.  Whereas auto parts were widely exported around the world with the
US market accounting for two-thirds of exports, they are increasingly restricted to the
immediate region.  Hence, market liberalisation, denationalisation of the domestic auto parts
industry and greater insertion into globalised strategies of TNCs appears to have not resulted
in a trend toward globalisation, but rather, a  regionalisation of trade.
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Table 7. - Exports of Brazilian Auto Parts, by Region 1986-1996
(share of total exports)

Region 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
North America * 67.0 65.9 62.4 62.2 61.3 53.8 49.2 50.3 48.9 42.8 41.3
Europe 17.5 16.8 18.8 22.7 22.3 24.4 20.2 14.1 15.0 17.0 15.3
South America 9.8 10.4 10.8 7.0 8.4 14.1 24.8 29.6 30.2 30.5 34.5
Asia and
Oceania

3.3 4.0 4.9 5.6 5.6 4.8 3.1 3.4 3.6 7.0 6.6

Africa 1.7 2.1 2.3 1.8 1.7 2.2 1.9 1.8 1.6 1.8 1.6
Central America
and Caribbean

0.7 0.8 0.8 0.7 0.7 0.7 0.8 0.8 0.7 0.9 0.7

Total (in %) 100 100 100 100 100 100 100 100 100 100 100
Source: Sindipeças, 1998.

* Includes United States, Mexico and Canada.

By the late 1990s, the US continues to be the largest export market for Brazilian auto
parts, but this has declined to 37% of all exports in 1996 (from 64% in 1986), while Argentina
has risen to be the second largest export market, representing 28% of all exports (from 4.6%
in 1986).

THE VEHICLE ASSEMBLER’S LOGIC: LOCAL STRATEGIES, GLOBAL
FRAMEWORK

Background on the assembler: general motors as a global corporation and general
motors do brasil6

The motor vehicle assembler at the head of the three production chains examined in
this research (vehicle seats, braking systems and exhaust systems) is General Motors (GM).
the largest automotive manufacturer in the world, with sales surpassing US$ 165 billion and
operatings profit of US$ 6.9 billion in 1996.  The number of direct employees working in GM
world-wide in that year was approximately 745,000 with roughly 75% of these in the United
States and the remaining 25% in overseas subsidiaries.

                                                
6 This section has drawn upon material in the research report Conceiç_o, J.J., N. Tadashi Oda and O.

Rodrigues Cavignato, 1999.
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Table 8. - Ten Largest Motor Vehicle Assemblers, by Sales,
Profit and Employment, 1995 and 1996

Sales*
(in US$ billion)

Profit
(in US$ billion)Company

1996 1995

%

1996 1995

%
Employ-

ment

General Motors 165,370 152,172 8.7 6,932.5 5,658.7 22.5 745,000

Ford Motor 137,137 128,439 6.8 4,139.0 5,308.0 -22.0 346,990
Toyota 97,630 73,968 32.0 3,832.8 2,503.1 53.1 146,000
Daimler-Benz 68,785 69,134 -0.5 -3,134.7 1,379.7 - 321,222
Volkswagen 58,535 53,169 10.1 739.3 306.2 141.4 242,285
Nissan 53,139 52,836 0.6 -1,637.2 -923.0 - 145,582
Chrysler 51,190 50,736 0.9 2,121.0 3,713.0 -42.9 126,000
Fiat 49,232 42,960 14.6 2,241.0 1,228.1 82.5 240,517
Honda 38,731 36,125 7.2 1,048.7 858.8 22.1 96,800
Renault 34,264 33,106 3.5 385.6 680.0 -43.3 139,950

Source: Financial Times. Ward’s Automotive International. in FITIM (1997).

    * Includes subsidiaries.

GM is also a leader in terms of sales volume, occupying 15,8% of the world market
for cars and 15,1% of the market for commercial vehicles in 1995.  As a total, GM is
responsible for 15,6% of all vehicle sales in the world.  Following a period of low and
negative profitability in the early 1990s, this multinational corporation returned to a 9%
operational profit in 1996 (although this company is unlikely to return to the “golden age” of
the late 1960s when it enjoyed an average operational profit of 26% per annum),

Table 9. - Ten Largest Motor Vehicle Assemblers, by World Sales (in units produced)
and Market Share, 1995

Company
Sales:
Passenger
Cars

Market
Share,
in %

Sales:
Commercial
Vehicles

Market
Share in
%

Total
World
Sales

Market
Share in
%

General Motors 5,390,809 15.8 2,345,205 15.1 7,725,014 15.6

Ford 3,880,665 11.4 2,636,150 17.0 6,516,815 13.1
Toyota 3,098,754 9.1 1,327,617 8.6 4,426,371 8.9
Volkswagen/Audi 2,967,585 8.7 193,808 1.2 3,161,393 6.4
Nissan 2,173,379 6.4 762,675 4.9 2,936,054 5.9
Chrysler 1,021,920 3.0 1,595,052 10.3 2,616,972 5.3
Fiat 2,136,557 6.3 273,520 1.8 2,410,077 4.9
PSA 1,623,506 4.8 249,936 1.6 1,873,342 3.8
Honda 1,427,669 4.2 357,062 2.3 1,784,731 3.6
Renault 1,499,040 4.4 250,435 1.6 1,749,475 3.5
Other assemblers 2,300,444 6.7 2,308,573 14.9 4,609,017 9.3

Total Global
Production

34,125,684 100.0 15,509,139 100.0 49,634,823 100.0

Source: World Motor Vehicle Data, 1997.
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The Brazilian subsidiary, General Motors do Brasil (GMB), represented 5,4% of total
passenger car production in the world-wide corporate network in 1995.  This represented
4,4% of total global sales and 16% of sales by all overseas affiliates outside of the United
States.

Table 10. - General Motors and its Principal Subsidiaries World-Wide,
Passenger Car Production and Exports, 1995

Production (a) Exports (b) a/b

GM Co, USA 2,515,136         -          -

GM Germany (Opel) 998,756 571,699 57.2%
GM Spain 433,275 386,962 89.3%
GM Canada 907,000 679,383 75.0%
GM Brazil 290,332 24,980 8.6%
GM Mexico 246,310
GM Total 5,390,809        -         -

Source: World  Motor Vehicle Data 1997.

GMB installed its first factory in Brazil in 1925, with the installed capacity to
assemble 25 imported CKD (completely knocked down) kits per day.  Demand from the
Brazilian market absorbed all 5,700 units from the first year’s production, allowing the
company to expand its production rapidly to 50,000 units in 1928.  Due to the success of its
sales performance, the company constructed a larger plant outside of São Paulo city which
began operations in 1930 and continues operating as its Brazilian headquarters.  Production
was focused on trucks during the first decades of its existence, thereafter diversifying into
light commercial vehicles in 19587.

Despite the existence of an incipient industry based upon the assembly of CKD kits in
the 1920s, the true “first phase” of the Brazilian automotive industry begins in 1956 with the
creation of the Executive Group of the Automobile Industry (GEIA - Grupo Executivo da
Indústria Automobilística) under federal law.  GEIA marked the beginning of a domestic
industrial policy with the objective of creating a national automotive industry.  Timetables for
nationalisation of parts and components resulted in nearly 100% local content by the early
1960s.  In this way, strong local policies to negotiate with multinational corporations created
the backward linkages needed to build a strong local auto parts industry and to stimulate the
technological know-how and skilled human resources which would enable this industry to
survive, grow and gain competitiveness.

                                                
7This assembler also produced buses, but always in small production scale which never surpassed its

peak of 552 units in 1960. This product line was terminated in 1985.
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When negotiating with GEIA, GMB gave priority to truck production, yet by the early
1960s the company had presented a programme to develop the first Brazilian automobile - the
Opala - which involved significant in house technological development as well as increased
employment generation.  The company continued to grow rapidly throughout the 1970s
during the years of the “Brazilian miracle”, surpassing production output of 150,000 units per
year.  In the 1980s, GMB launched its first “world car” vehicle.

The strategy of GMB during the 1990s focussed upon substantial transformations in its
systems of administration, production and components supplying.  The elements and
implications of this restructuring process are reflected in the research results presented in this
report.

One of the major elements responsible for the transformation in assembler-supplier
relations in GMB has been its efforts to adopt the “Global Sourcing” programme from its
headquarters, The implementation of this new policy has involved the imposition of
conditions on its local supplier base that, in order to continue on GMB’s list of “partners”,
then prices of parts and components must conform to those established in the international
market.  In concrete terms, this has involved setting targets to significantly reduce the costs of
production.

GMB has also shortened the period between the  launching of new models and has
altered its product mix.  Models that had been in production since 1968 (the Opala), 1973
(the Chevette), 1982 (the Monza) and 1989 (the Kadett), were terminated and replaced by a
new set of compact, mid-range and top-of-the-line vehicles which were launched in 1992 (the
Omega), 1993 (the Vectra), 1994 (the Corsa) and 1998 (the Astra).  Furthermore, the product
mix has altered, largely due to agreements signed in the Sectoral Chamber of the automobile
industry8, which gave a boost to sales of economy models via price reductions.  As a result,
the production and sales of economy cars rose to occupy 70% of total sales of passenger
vehicles in Brazil.  Despite the important share of economy models, GMB has sought to
maintain participation in all product segments, with its mid-range model becoming the 6th
best-seller in the country by 1998, for example.  This demonstrates a differentiated strategy
from its competitors who tend to focus domestic production upon economy models and to
import mid-range and luxury models.  While compact cars accounted for 60% of GMB’s
production in 1997, this ratio was 86% for Volkswagen, 94% for Fiat and 100% for Ford.
The devaluation of the currency in early 1999 and the ensuing drop in demand (with a
recovery visible in 2000) has forced some vehicle assemblers to re-think their importation
strategies and to increase local content of vehicles.

                                                
8 The Sectoral Chamber of the automotive industry was a forum for social dialogue between auto

companies trade unions and government (at the local, state and federal levels).  The Sectoral Chamber formed in
1992 and 1993 sought to revitalise the domestic automotive industry through negotiated agreements to reduce
taxes, maintain lowered prices and prevent labour strikes (Arbix, 1996).
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Another point of transformation has involved the geographical diversification and
development of “greenfield” plants, using advanced production organisation, in new regions
of the country.  The growth of economy model sales, as mentioned above, and the intention of
most vehicle assemblers to use Brazil as a production platform for the Mercosur market, led
GMB to announce the construction of several new plants, outside of the traditional São Paulo
region:

Ø An automotive plant in Gravataí (Rio Grande do Sul state), involving an
announced investment of US$600 million, with an estimated production run of
120,000 units in its first year of production, aimed to be launched in 1999;

Ø A components plant in Mogi das Cruzes (SP state), involving an announced
investment of US$150,000 and aiming to be launched in the first semester of 1999;

Ø The construction of another automotive plant is being discussed, possibly in the
Centre-West or Northeast of the country, with US$150 million initially allocated
for this plan; and

Ø The construction of another components plant is being discussed, possibly in Santa
Catarina state, with US$500 million initially allocated for this plan (company
data).

 

During the 1990s, the production output, market share and export performance of
GMB all rose dramatically.  Domestic market share increased from 20% in 1992 to 25,6% in
1998.  As can be seen in Table 11, production surpassed a half-million units in 1997 and
exports rose from 26,140 units in 1990 to 94,905 units in 1998 (despite the over-valuation of
the domestic currency under the Plano Real stabilisation programme).  In 1998, GMB rose to
account for 23,5% of total domestic production and 24,7% of total Brazilian exports of motor
vehicles, The economy model is responsible for most export growth, especially in CKD form
which is sent to South Africa, Russia, the Middle East and other parts of South America, and
possibly to China.  Light commercial vehicles are also important products, with output tripled
between 1991 and 1997 and exports accounted for 41,7% of production in 1998.  As
mentioned above, GMB imported few vehicles in the mid-1990s9, but took advantage of the
overvalued national currency until early 1999 to increase its imports of components,
especially for use in its updated product lines.

                                                
9 Only 2 automobiles were imported by GMB in 1997.  Meanwhile, light commerical vehicles

accounted for 15,922 imported units.
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Table 11. - General Motors in Brazil: Total Motor Vehicle Production
(Passenger Cars, Light Commercial Vehicles and Trucks), 1970-1999

Year
Production
GM Brazil

(units)

% of GM
in Total
World

Production

Sales of
GM Brazil

on
Domestic
Market
(units)

% of GM
Brazil in

Total
Domestic

Sales

Exports of
GM Brazil

(units)

Exports as
Share of
Total GM

Brazil
Production

(%)

% of GM
in Total

Brazilian
Exports

1970 70,308 16.90 70,077 16.82 32 0.045 7.82
1971 83,297 16.11 82,063 16.10 327 0.39 19.79
1972 104,492 16.79 102,125 16.98 237 0.23 1.75
1973 140,567 18.74 142,293 19.35 876 0.62 3.57
1974 182,327 20.17 180,290 21.59 847 0.46 1.31
1975 173,948 18.70 170,774 19.89 1,876 1.08 2.56
1976 181,144 18.36 177,937 19.86 2,673 1.48 3.32
1977 154,411 16.76 152,200 17.84 4,077 2.64 5.82
1978 194,736 18.30 185,226 19.05 10,497 5.39 10.91
1979 207,682 18.41 192,728 18.99 15,403 7.42 14.58
1980 231,557 19.87 212,289 21.66 18,683 8.07 11.89
1981 155,539 19.92 134,396 23.15 21,914 14.09 10.30
1982 180,083 20.96 169,355 24.50 10,333 5.74 5.96
1983 207,544 23.15 189,561 26.05 14,889 7.17 8.83
1984 197,362 22.83 171,638 25.35 27,352 13.86 13.92
1985 222,801 23.05 191,137 25.04 33,534 15.05 16.15
1986 251,178 23.78 206,819 23.86 42,309 16.84 23.08
1987 193,306 21.01 148,934 25.67 45,242 23.40 13.09
1988 242,785 22.72 195,272 26.12 47,604 19.61 14.85
1989 238,699 23.56 211,657 27.79 27,189 11.39 10.71
1990 203,334 22.24 170,416 23.91 26,140 12.86 13.95
1991 196,635 20.48 172,368 22.35 27,225 13.84 14.09
1992 213,375 19.87 176,367 23.76 41,543 19.47 12.15
1993 274,972 19.76 255,218 23.99 20,700 7.53 6.24
1994 289,416 18.30 269,323 22.14 21,634 7.47 5.73
1995 344,431 21.14 348,353 22.46 39,206 11.38 14.90
1996 443,708 24.59 383,531 24.56 73,596 16.59 24.84
1997 507,386 24.51 409,632 23.88 111,444 21.96 26.73
1998 415,672 25.64 344,202 26.22 106,007 23.53 24.67
1999 335,836 n.a. 277,910 25.89 76,582 22.8 27.91

Source: ANFAVEA (1998) and (2000:86).

Data in Table 12 compare the relative performance between the four major vehicle
producers in Brazil across various indicators for 1997 and 1998.
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Table 12. - Comparative Performance Indicators between General Motors, Volkswagen,
Ford and Fiat in Brazil, 1997 and 1998

GM VW Ford Fiat

1997 1998 1997 1998 1997 1998 1997 1998
Net Sales Value
(in US$ billion)

7.6 5.97 8.5 6.23 3.6 2.49 5.9 4.07

Net Sales Value per
Employee (US$ 000)

372.5 318.3 280.0 232.4 303.3 209.3 264.3 171.2

Annual production
 (in units)

507,386 403,323 650,972 490,992 230,245 181,965 619,166 417,917

Net Sales Value per
Vehicle (in US$)

14,651.7 13,609.2 11,902.2 11,055.3 11,449.7 10,635.0 9,295.4 8,634.0

Average annual salary
(in US$)

1,338.2 1,332.4 1,466.3 1,385.6 1,350.5 1,390.3 709.2 694.12

Total annual salary
(in US$ million)

515.2 465.8 834.0 690.2 305.1 307.2 321.2 296.8

Total annual salary
per net sales value
 (in %)

6.7 7.8 9.8 11.1 8.4 12.3 5.5 7.3

Source: DIEESE/Sindicato dos Metalúrgicos do ABC, 1999.

GMB currently has three factories for vehicle assembly, all of which are in the state of
São Paulo10, in addition to other units that produce parts and components.  GMB is also
finishing construction of a new plant in the state of Rio Grande do Sul, which will be
discussed later in this report.  Research findings in this section are based upon responses for
the two principal plants:

São Caetano do Sul , which is the site of a former plant constructed in 1930 and which
currently produces four models: the Corsa; Kadett; Vectra and Omega.  In addition, the
production of tooling for both plants is concentrated here, as well as stamped parts for both
factories, joining of the car bodies, painting and final vehicle assembly.

São José dos Campos,  which produces the product line of: the Corsa; the S-10; Blazer
and trucks, This factory has a stamping area, car body assembly, painting and final vehicle
assembly.  In addition, this plant concentrated the activities of foundry and
machining/assembly of engines, as well as the production of axles and transmissions.

                                                
10 This new plant for the production of light and medium commercial vehicles (6 to 16 tonnes) was

launched in São José dos Campos.  The plant uses North American and Japanese technology, but the company
reported nationalisation of components between 80-90%.  This plant signals the re-entry of GMB into this
product line, two decades after it had left the truck market in Brazil, following a successive loss of market share.
This new plant involved investments of US$70 million and has installed capacity for 20,000 vehicles.  Modern
management and production techniques have been adopted in this plant, using the receipt of sub-assemblies (this
is not a Modular Consortium like the Volkswagen plant in Resende, but does operate with the concept of
modularity like other factories such as Iochpe-Maxion, Caterpillar, MWM, Rockwell and Eaton).  The plant uses
numerically controlled machine tools, cellular layout of production, as well as robots and computers for
commanding its operations (such  as painting, some parts of assembly and windscreen fixing).
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The vehicle types and models assembled in each factory are presented in Table 13.
The renovation of the company’s product line since 1993 is noteworthy.

Table 13. - Production of Passenger Vehicles & Trucks,
General Motors do Brasil, 1993-1998

Passenger Vehicles

1993 1994 1995 1996 1997 1998
Chevette (2) Corsa (2) Corsa (2) Corsa (2) Corsa (2) Corsa (2)

Kadett (1) Kadett (1) Kadett (1) Kadett (1) Kadett (1) Kadett (1)

Monza (1) Monza (1) Monza (1) Monza (1) Ipanema (1) Ipanema (1)

Ipanema (1) Ipanema (1) Ipanema (1) Ipanema (1) Omega (1) Omega (1)

Vectra (1) Vectra (1) Vectra (1) Vectra (1) Vectra (1) Vectra (1)

Omega (1) Omega (1) Omega (1) Omega (1) Astra (1)

Suprema (1) Suprema (1) Suprema (1) Suprema (1)

Chevette Pop (2) Veraneio (1) Veraneio (1)

Veraneio (1) Bonanza (1)

Bonanza (1)

Light Commercial Vehicles

1993 1994 1995 1996 1997 1998
Ipanema (1)

(ambulance)
Ipanema (1)

(ambulance)
Blazer (2) Blazer (2) Blazer (2) Blazer (2)

Chevy 500 (2) Chevy 500 (2) Ipanema (1)

(ambulance)
Ipanema (1)

(ambulance)
Ipanema (1)

(ambulance)
Ipanema (1)

(ambulance)
Veraneio (1)

(ambulance)
Veraneio (1)

(ambulance)
Corsa (2)

Pick-up
Corsa (2)

Pick-up
Corsa (2)

Pick-up
Corsa (2)

Pick-up
S10 (2) S10 (2) S10 (2) S10 (2)

Chevy 500 (2)

Source: ANFAVEA, 2000.

1) Models assembled in São Caetano do Sul.

2) Models assembled in São José dos Campos.

The company is targeting export growth, both in terms of vehicles and components.
Regional distribution will be primarily focused upon Mercosur (absorbing 70% of exports
from Brazilian plants), as well as Africa (10% of exports) and other regions (20% of exports).

The following section presents the findings from research conducted with General
Motors do Brasil.  The responses address the technological and organisational transformations
introduced by the company in recent years, changing assembler-supplier relations and human
resource development policies.
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Research findings: product technology
GMB undertakes a spectrum of different technological activities ranging from simple

to advanced.  Depending upon the product, the design is received from headquarters or some
division of GM world-wide (normally from GM Opel in Germany), or the design is adapted
locally, or the design is developed in Brazil using in-house engineering skills.  As noted
earlier in this report, the Opala originated as its first Brazilian-developed vehicle,
demonstrating the intention to not only assemble vehicles in the country, but also to engage in
developing the technological capabilities necessary to conduct R&D and design of new
products.  In 1988, GMB inaugurated its Automotive Technology Centre in São Caetano do
Sul, with professionals dedicated to R&D, who could conduct the technological activities
involved in developing new products and improved processes in its factories in Brazil, and
now also in Mercosur.

Company managers confirmed that investments in R&D changed in the late 1990s in
order to face increased competition and globalisation, to keep pace with technological change,
to close the technological gap with producers in other countries and to meet the new demands
of clients, However, integration with the global operations of the parent company seem to
have had a negative impact upon the R&D and design activities previously conducted in
Brazil, as more technologically sophisticated activities tend to be re-located overseas to the
central design houses of headquarters or its Opel affiliate in Germany.  Hence, these trends
may suggest that the industrial developmental goal of not only conducting manufacturing
activities, but also mastering the know-how and technological capabilities required for the
development and design of new products may not be sustained in a more globalised
production environment.

Company officials reported that the company has drawn upon internal and external
sources to develop and/or improve products developed in-house.  Internal sources of
technological capability included permanently updating the product line and strategic
planning.  External sources included permanently with clients, interaction with headquarters,
interaction with equipment suppliers, interaction with suppliers of raw materials and
interaction with competitors.

Process technology and organisational innovations
In terms of organisational and human resource policies, GMB has adopted (since the

late 1980s), the same guidelines which were first developed in the NUMMI (New United
Motor Manufacturing Incorporated) plant which was the joint venture between GM and
Toyota in California, “Lean production” procedures were adopted, involving changes such as:
a suggestion scheme; personnel evaluations; use of the andon light system; operator-checked
quality; de-centralisation of responsibility to shop floor workers; use of sub-assemblies;
kanban; quick die change-over; work teams; standardised materials flow; standardisation of
activities; and manufacturing cells.  In addition, Continuous Improvement Programmes (CIPs)
were introduced, which were supported by multi-functional task forces of around 20 people
from different sections and levels of the factory.  These task forces are co-ordenated by the
company’s administration and are given one week to rationally reorganise a determined sector
of production.  From the start of this programme in February 1992 to December 1994, a total
of 1,093 CIPs had been conducted and had resulted in a reduction of 47,400 square metres of
total area in the two factories in São Caetano do Sul and São José dos Campos and inventory
reduction of between 17% to 82%, depending upon the product, totaling overall savings of
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US$5,44 million.  In addition, productivity gains between 10% and 72% were achieved,
which contributed to increased overall productivity from 20 to 25 vehicles per hour.  Foundry
material stocks were reduced from two months to eight hours.  Die set-up time was also
reduced from 103 minutes to 17 minutes.  Throughput time (for the vehicle to pass through
the entire assembly line) was also reduced from 15 days to one day.  These innovations of
cellular layout, reduced inventories and limited re-work all reportedly contributed to creating
large empty spaces on the shop floor in São Caetano do Sul.

In order to develop and incorporate new organisational techniques in the company,
internal factors such as strategic planning and capable in-house staff were important,
Important external sources included interaction with clients, interaction with equipment
suppliers and interaction with the parent company.  In order to develop and improve its
quality system, GMB relied upon permanent review and improvement of productive
activities, strategic planning and in-house personnel.

In summary, research results emphasised the primary role of key internal and external
sources for the development and improvement of product technology, quality systems and
new organisational techniques.

The key internal sources include:

Ø the permanent review of product and productive activities;
Ø the importance of policies derived from strategic planning; and
Ø the capacity of in-house personnel

Key external sources included:

Ø interaction with clients;
Ø interaction with equipment suppliers; and
Ø interaction with the parent company.

Work has been organised increasingly in groups composed of around ten people, with
a team co-ordenator who is selected by management.  Reportedly, a great deal of training was
required for workers to become multi-skilled and incorporate new work techniques such as
quick machine set-up time and Statistical Process Control.  A new division of labour resulted
from the adoption of these new techniques, as the company has sought to decentralise
responsibility and decision-making to the shop floor regarding line balancing, information
flow, and quality control and productivity.  As would be expected, many quality inspectors
were no longer required and were absorbed into production activities.

The autonomy of work groups is limited, and some modifications in operational
procedures can take place with approval by the supervisor.  With the reduction of the firm
hierarchy, each supervisor began to take responsibility for the co-ordenation of four or five
teams, becoming an assistant manager in practical terms.  Other supervisors were either
dismissed or resigned during the restructuring process.
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GMB reports that all of its existing plants (in São Caetano do Sul, in São José dos
Campos and Moji das Cruzes), as well as its most recent new plant (the “Blue Macaw”in Rio
Grande do Sul) are very similar to internationally advanced plants according to company
management.  In fact, if one considers the just-in-time delivery of some sub-assemblies to the
production line, then all plants are advanced.  However, only the Blue Macaw plant will
incorporate the latest organisational innovation of having first-tier suppliers installed within
the assembly plant.

Process innovations have been introduced in terms of automation of car body
assembly, painting and the upholstery assembly area.  Organisational innovations have also
been introduced in the production layout, including participation of workers through
continuous improvement.  Finally, work orgnisation was altered, to include a greater range of
between 10 to 12 tasks for each worker, reflecting the shift toward multi-skilling.

In order to increase market share and client satisfaction, the company updated its
model range and diversified its product line in order to serve all segments of the market (note
that this differs from the strategy of the other assemblers in Brazil which have focussed upon
economy models for local production), as seen earlier in this section.  GMB reported plans to
invest US$3 billion by the year 2000 to increase installed capacity, continuously update
production processes, reduce operational costs and launch new products.  GMB also sought to
improve sales by broadening its network of representatives throughout the country and
building a new distribution centre in São Paulo state.

GMB reported high intensity automation of its information systems, design activities,
office activities, quality inspection at individual workstations and production sequences.
According to the Director of Corporate Issues of GMB, “the factory in São Caetano leaves
nothing to be desired in relation to the installations of Opel in Germany, with 72 robots on the
Vectra line, in addition to being the only GM factory in the world which produces four
vehicles on the same assembly line (i.e. Vectra, Monza, Omega and Kadett).  Meanwhile,
with the assembly of the Corsa in São José dos Campos, 65% of the soldering points were
conducted by robots since the remodelling of the factory in 1994” (1/88/96, Diário do Grande
ABC).  This greater complexity of product mix on the same assembly line in the São Caetano
factory was due, in part, to the lower volume of production than the São Jose dos Campos
plant.  Lower volumes in São Caetano do Sul were also a result of the need for greater
attention to “top-of-the-line” products assembled there.

Maintaining product quality is essential to competitive survival.  The quality policy
developed by GMB includes quality control in productive processes and a system of
guaranteed quality which was still in its initial stages at the time of the research.  GMB has
received ISO9000 certification as have nearly all of its supplier firms.11  In terns of quality
and productivity processes, GMB reported all of the following elements as “very important”:

                                                
11 In fact, the ISO9000 certification has become so widespread in the Brazilian auto parts industry in

general that it constitutes a type of prerequisite, or “identity card”, for companies as a sign of their
manufacturing competency.
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Ø systematic procedures of collecting and registering information about the
productive process;

Ø indicators to evaluate attention to fulfilling productivity targets;
Ø indicators to evaluate attention to fulfilling quality objectives;
Ø written procedures for operating  processes; and
Ø degree to which these indicators and procedures generate corrective action.

Shop floor workers participate actively in the application of quality control standards,
by regularly performing routine preventative maintenance and participating in groups or
quality circles.  In more selected cases, activities such as visual inspection of the product,
inspection with measuring instruments and noting of results on an SPC chart may also be
conducted.

Inventory reduction is a key factor in achieving an effective just-in-time system.  In
terms of receipt of supplies, GMB reported an average of 1,5 days of inventory for all inputs
received, but indicated that 1 day would be the target desired.  Furthermore, the company
could cite much lower inventories for certain products, such as car seats (which had only one
hour of inventories)12 and axle systems (which also had only one hour of inventories).  These
two cases of car seats and axle systems can be considered leading product areas which are
being tailored to work within the modular concept of receiving sub-assemblies which are pre-
tested and quality-guaranteed and delivered directly to the assembly line.

The scale of production of the main product line at each Brazilian factory was
reportedly comparable to that of GM´s main international plants.  This production capacity
enabled the company to reach “significant” economies of scale in these plants.  GMB
introduced modern techniques of production management over the nineties, which have
yielded improvements in production indicators.  Those areas of “very important”
improvement included increased production cycles, improved conditions of work and safety
in the plant and reduced environmental pollution.  In terms of “important” improvements, the
company cited reduced idle time, reduced inventories, reduced waste and better quality
control of products.

Inter-firm relations
The new concepts transferred from the NUMMI experience also included the

application of external just-in-time to the supplier chain.  Combined with the use of Kanban to
reduce lot size, the company was able to reduce external and internal stocks.  In the early
1990s, GMB adopted a new quality standard that was introduced among its suppliers of parts,
components and raw materials.  The stricter quality standards established a maximum defect
level of 250 defective parts per million (in other words, for each shipment of parts, the
number of parts which failed to conform to GM standards could not surpass 0,025%).
Clearly, such rigorous standards could not be imposed overnight - their adoption involved
careful guidance and training.  Hence, GMB introduced its OTIMO (Optimisation of Time,
Inventory and Labour) programme, in order to assist supplier firms in the new techniques for
quality improvement at that time.

                                                
12 The case of the car seat supplier will be described in greater detail in Section V.
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Under OTIMO, a specialist from GMB would go, free of charge, to the supplier firm
for one week of intensive work.  The GMB specialist would analyse the component
producter´s cost structure, inventory levels, production layout, labor costs and production
indicators (such as manufacturing lead time).  The supplier´s staff would also be involved in
this process of analyzing production, identifying problems and implementing changes.  The
GMB specialist would begin by selecting one area to serve as a pilot project; when this area
had been restructured, the consultant then would depart and leave the firm´s staff to carry on
with spreading changes through the rest of the factory.  These services were also extended to
several firms which were potential, but not current, GMB suppliers (Posthuma, 1995: 11).

By offering these services quickly and free of charge, General Motors reportedly had
seen a rapid response in its supplier base, as firms were not restricted by cost, nor the time
delay of waiting for a consultant to come on site.  By the end of December 1993, GMB had
conducted the OTIMO programme with 200 suppliers (responsible for around 90% of total
material purchases at that time) (ibid).  The OTIMO programme was also reportedly
introduced in five of its parts suppliers in Argentina (Gazeta Mercantil, June 10-12, 1994).

In terms of its components purchasing policy, GMB has sought to introduce the
“Global Sourcing” policy that was introduced by GM world-wide.  As noted earlier in this
report, this new policy has imposed the condition on its local suppliers that prices of parts and
components must be competitive with prices in the international market, if they wish to
continue as “partners” in supplying components.  In order to help suppliers to introduce
changes that would reduce their costs of production, GMB offered various courses, sent
technical staff to visit component firms overseas and provided technical assistance.

A policy such as “global sourcing” will contribute to reducing the supplier base, as a
fewer number of component producers will be selected under the new, more rigorous
standards.  For this reason, it was curious to note that GMB reported an increase by
approximately 20% in the late 1990s in the number of suppliers.  The supplier network was
reportedly composed of 450 active suppliers.  One explanation for the greater number of
suppliers could likely be due to increased outsourcing - however, as outsourcing generally
involved services such as cleaning, restaurant and security services, these should not be
confused with suppliers of manufactured goods such as components.  Second, the launching
of new products could also increase the number of suppliers required.

The intensity of increased outsourcing was considered “important” by GMB, The
company indicated that outsourcing was adopted for the following reasons (in order of
importance): (1) to focus on the core business; (2) to reduce production costs; (3) to increase
productive capacity; (4) to flexibilise production; and (5) to increase quality of product and
processes.  In the specific case of services, the primary objectives in outsourcing (in order of
importance) included: (1) to focus on the core business; (2) to reduce costs; and (3) to
improve the quality of services.  The extent of outsourced services at GMB is seen below.



28

Table 14. - Extent of Outsourced Services at General Motors do Brasil

Entirely Outsourced Partially Outsourced Retained and Conducted In-House
Cargo transport Restaurant Medical assistance
Cleaning Security Accounting
Transport of employees Payroll
Informatics assistance Marketing

Recruitment of personnel
Sales

Source: Research questionnaire.

The four principal criteria used in the selection of suppliers were presented as: lower
prices; faster delivery periods; larger size of the firm; and quality of services. One of the
major suppliers cited was Delphi that is the components division of GM world-wide.  It is
worth noting, however, that the role of Delphi has changed drastically over the past decade.
Traditionally, GM was one of the most vertically integrated assemblers in the world,
producing over 75% of its components through its own network of owned companies.  With
increased competition in this industry, the adoption of Japanese production techniques and
new concepts of assembler-supplier relations, as well as the need to concentrate upon “core
activities”, GM corporation reduced its role as a components producer and started sourcing
from a greater variety of firms.

As a corollary, the primary reasons for terminating a supplier relationship included:
changes in purchasing policy (moving to supply complete sub-systems); the decision of the
supplier to stop supplying; changes in the client’s product; and the supplier going out of
business.

As noted elsewhere in this report, Brazilian producers made great efforts to increase
quality standards, and these demanding criteria started to diffuse throughout the production
chain.  It was seen that most supplier firms either had received ISO9000 certification, or were
in the process of preparing for ISO9000 evaluation13.  Furthermore, as of January 1, 1998
GMB began to require all its suppliers to have QS9000 certification as well.

GMB indicated no preference for exclusive supplier contracts.  In terms of duration of
contracts, it was specified that suppliers which received medium-term contracts (for 1-3
years) were not competitive at a world level, and those with long-term contracts (3 years or
more) were more technology and capital intensive.

GMB specified the following elements in their contracts with suppliers:

Ø criteria for the distribution of benefits which arise from improvements in
productivity between client and supplier;

Ø guarantees about minimum volumes of purchases;
Ø quality levels and/or maximum permitted level of defective parts;

                                                
13 In fact, interviews with several supplier companies had to be re-scheduled various times, as they

were fully engaged with preparing for visits of ISO9000 auditors and received no visitors during these periods.
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Ø conditions and frequency of delivery;
Ø penalties in the case of the supplier not fulfilling the conditions of the contract;
Ø penalties in the case of the client not fulfilling the conditions of the contract;
Ø conditions which permit the supplier to terminate the contract prior to its

completion; and
Ø conditions which permit the client to terminate the contract prior to its completion.

GMB increased its receipt of modules and systems, rather than individual parts and
components. Those suppliers that could supply modules and systems were encouraged to
install inside of the same factory as the assembler.

It was interesting to note that component delivery was changing from receiving all
major items just-in-time to a new method called the “milk run”, which inverses this logic.
Instead, GM would reportedly start collecting the parts and components required at the
supplier’s factory.  The term comes from the model in the milk industry where a truck collects
milk at the door of the various agricultural producers.  In this way, GMB intended to
eliminate two risks for its factory - to not receive parts on time and to be closely tied to one
single supplier.  This same process also began to be adopted by Ford, which called this a
“time window”, where one truck collects various parts from different suppliers, optimising the
total cargo which can be transported by one truck.

It is important to note that this shift from components delivery by the suppliers to
collection by the assembler represents a radical change from the trajectory of just-in-time
supply, which has been the general trend in the automotive industry in recent years. This shift
evidently involved greater cost and effort for the assembler, at a time when most assemblers
are passing increasing responsibility, risk and cost to the supplier base.  Indeed, as seen earlier
in this section.  some suppliers contracts included clauses that charged fines for late delivery
of parts and components which resulted in stopping the production line.  This practice
introduced activities which may not support the logic of sub-assemblies and sub-systems that
are assembled and delivered by first-tier suppliers.  If assemblers wish to either receive sub-
assemblies delivered to the assembly line, or have suppliers located within the assembly plant,
then it is unclear why parts and components would be collected by the assembler.

Consistent with the new logic of industrial organisation in the automotive industry, the
vast majority of GMB’s suppliers were reportedly located within a radius of 180 kilometres
around the assembly plant.  GMB indicated the following reasons for having suppliers located
close to their factory: greater security in just-in-time delivery; ease of transmitting new
concepts  to suppliers; lower transport costs.

The technological capacity of suppliers continued to be of importance to the
assembler.  GMB noted that the major changes in the policy of supplier selection involved
proven QS9000 certification and in-house technological capabilities.  This technological
capability was indicated as “fundamental for the continuity of business with new projects”.  In
these cases, suppliers could propose modifications in the product design.

The assembler provided assistance to its suppliers, aiming to improve the productivity
and quality of the supplier base.  Several forms of assistance included: help in the
organisation of production; technical and operational training; information about
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technological changes; help in activities of quality control; and help in product development.
Other forms of assistance offered  less frequently included: advance payment; use of the
laboratory; help in the maintenance of machinery and equipment; joint purchasing of inputs;
and help in accessing lines of credit.

Table 15. - Sources, Intensity and Type of In-House Technological Learning at GMB

In-House Sources Intensity Type of Technology
Experience of in-house staff Very important source Product and process

technology
Skills of in-house staff Very important source Process technology
Routine studies of methods
and techniques

Very important source Product, process and packaging
technology

Formal R&D activities Important source Product and process
technology

Non-routine studies of
methods and techniques

Medium important source Process technology

Source: Research questionnaire.

In terms of its own technological capability, GMB placed great value on  the
experience and skills of technical staff and the use of routine studies of methods and
techniques to identify areas for improvement, as seen in Table 15.

Human resource policies
The minimum requirements for hiring new employees have risen during the nineties,

now requiring at least completed primary school education, a successful interview and
practical group dynamic tests.  The salary policy of the company provided incentives for
productivity gains, low absenteeism, fulfilling pre-set goals and contributing to improvements
in the production system.

The restructuring of production, described earlier, aimed to induce greater
involvement of workers and training, in order to enable them to work at four levels: assisting,
doing, supervising and teaching.  The system of remuneration was also adapted accordingly,
in line with the knowledge and capabilities of each worker.

Employment followed inverse trends in both factories during the nineties - in São José
dos Campos, employment increased from 8,300 workers in 1980 to 11,100 in 1997, primarily
due to the increased production of the Corsa model, the operation of the new truck factory and
expansion of the engine unit.  In contrast, employment in São Caetano do Sul fell from 12,300
in 1980 to 9,700 in 1997 as it lost some of its former activities of tool-making and
design/engineering for the “world class” models to other GM units around the world.

Staff training is increasingly understood to be an investment and not a production cost
by leading companies around the world.  The research results indicated that GMB provided
training for machine operators working directly in the production process,  higher-level
personnel in the production area, indirect workers and administrative staff.  Indeed, the
company reported adopting six training modules to prepare workers for new skills
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requirements: (1) notions and techniques for team work; (2) techniques for participating in
and leading team meetings; (3) standardisation of tasks; (4) analysis of problems I
(introduction); (5) analysis of problems II (case studies); and (6) quality skills.

When ranked in order of importance,  the most important abilities were “behavioural
skills” which included attitudes, ability to work in teams, and taking initiative in addition to a
reference to general technical skills, with lesser emphasis on skills of mathematics, statistics
and design.

Table 16. - Ranking of Skills for Production Workers at General Motors do Brasil

Very important Important Moderately Important
Ability to work in groups Follows instructions Notions of mathematics
Desire to learn new skills Notions of statistics
Taking initiative Can interpret designs
Technical skills

Source: Interview questionnaire.

GMB rated worker performance systematically and on a regular and individual basis.
As noted in the case of supplier firms elsewhere in this report, companies commonly continue
to evaluate their workers on an individual basis, even though workers are being asked
increasingly to work in groups and where recruitment criteria reflect an emphasis on skills for
working in groups and teams, as seen in the table above.

GMB’s activities in mercosur
GMB has sought to integrate its productive and commercial activities in the regional

market, especially in Brazil and Argentina.  In this way, GM linked its regional production
capacity and amplified production scale through the specialisation of vehicle platforms and/or
models to be produced in each country in the regional block.  Table 17 shows GM`s real and
planned investments in South America in the mid and late 1990s.

Nevertheless, it is worth noting GM`s relatively limited bilateral exchange of vehicles
at that time between factories in Brazil and Argentina especially when compared with its
leading competitors.  This is primarily because GM resumed its production in Argentina and
at the time of writing this report had two plants -one in Córdoba for pickups and another in
General Alvear (Rosário province) for the Corsa model.  The strength of the Argentine peso,
especially following the devaluation of the Brazilian real in 1999, has also contributed to
preferences among most assemblers to focus production in Brazil.
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Table 17. - Real and Planned Investments by General Motors
in South America, in the Nineties

Factories

Recent &
Planned

Investments
(US$

million)

Built
Area

(in m2)
Products and Models

Installed
Production
Capacity

Activity Employees

São José
dos
Campos –
SP
(including
truck
factory)

3,000 - GMC Trucks
(6 models between 6
& 16 tons)
- Corsa: Wind, Super,
GL, Sedan, Wagon &
Pick up
- S10 & Blazer
- engines &
transmissions

1,100
units/day

11,200

São
Caetano
do Sul –
SP

Kadett, Vectra,
Omega, Corsa
(painting)

Gravataí –
RS*

600** 4
million

***

Compact cars 120,000
units/year

“Blue
Macaw”
Project

2,000

Mogi das
Cruzes –
SP*

150** 426,000 Components
Stamped parts

Production
of
discontinued
vehicle
body,
assembly of
sub-systems
for vehicle
bodies,
soldering of
parts and
painting

500

Córdoba –
Argentina

Passenger Cars
Silverado Pickups

25,000
units/year

Rosario -
Argentina

1,100 CKD Assembly of
Corsa

85,000
units/year

Source: INET/IE/UNICAMP, Gazeta Mercantil – Panorama Setorial, 1998.

(*) project; (**) includes investments of supplier firms; (***) land area.
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Nevertheless Brazil will likely continue being the principal importer of vehicles from
Argentina. As seen in Table 18, GM was responsible for 90,8% of the Brazilian imports of
light commercial vehicles from Argentina in 1996.

Table 18.  - Sales of Argentine Passenger Vehicles in Brazil, by General Motors,
1991-1998 (in units)

Year
Passenger

Cars

% of GM in
total

imports

Light
commercial

vehicles

% of GM in
total

imports

Heavy
commercial

vehicles

% of GM in
total

imports

1991 0 0.0 218 100.0 0 0.0%
1992 0 0.0 417 100.0 0 0.0%
1993 0 0.0 379 11.2 0 0.0%
1994 0 0.0 1,560 31.6 0 0.0%
1995 0 0.0 11,798 79.8 0 0.0%
1996 0 0.0 12,644 90.8 161 19.3%
1997 0 0.0 15,922 42.9 91 22.9%
1998* 13,873 24.5 13,543 23.9 0 0.0%

Source: ANFAVEA, 1998.

* Estimates.

GM also installed a distribution firm and announced plans to invest in the production
of parts and components in Paraguay.  The company installed a factory in Uruguay for the
assembly of CKD kits imported from Brazil, and has evaluated the possibility of investing in
production of parts and components.

The transition to modular assembly: the blue macaw plant14
At the time this research was conducted, a new assembly plant was under construction

in the city of Gravataí in the state of Rio Grande do Sul - the first GMB plant outside of the
state of São Paulo, reflecting the geographical diversification of the Brazilian automotive
industry.  This plant, deserves attention as this was considered by GMB management to be a
“revolutionary” new step in production practices whose experience will likely diffuse not only
to other GMB units in Brazil, but possibly to other GM plants around the world.

Rio Grande do Sul was selected for the new factory according to GMB, due to its
proximity to other countries in Mercosur.  Furthermore, the municipality of Gravataí is
situated merely 17 kilometres from the capital city of Porto Alegre.  The new “industrial
community” will have a core vehicle assembly plant surrounded by the majority of its first-
tier suppliers as neighbours in the same area.

It was expected that the Blue Macaw plant would produce a sub-compact model (a
“mini-Corsa”), to compete in the economy car segment, which will be accessible to lower-
income groups.  Productive capacity is forecast to be 120,000 passenger vehicles per year,
with estimated annual net sales revenues of US$1 billion.

                                                
14For a more detailed description of this plant, see Arbix and Zilbovicius (2001).
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In addition to introducing a new relationship with suppliers, the new project is also
ambitious in terms of the degree of automation to be utilised, in the reduced number of
hierarchical levels of management and the organisation of work lower cost will be achieved
via the new vehicle design, as well as new production organisation based upon modular
supply of components built into sub-assemblies and delivered directly to the assembly line.
The vehicle will be divided into around 16 modules, each being the responsibility of a
different first-tier firm located in Gravataí, GMB will only be involved with the final
assembly.  The announced suppliers, in 1997 for this plant are presented in Table 19.

Table 19. - Suppliers of Sub-Assemblies to the Blue Macaw Plant

Company Product

Lear Corporation Car seats, ceiling fabric and door lining
Cofap Arvin Sistemas de Exaustão Ltda Exhaust pipes

Delphi Chassis Systems Ltda Front and rear suspension

VDO do Brasil Ltda Instrument panel

Bosal – Gerobrás Ltda Tooling sets

Valeo Térmico Ltda Air cooling system

Indústrias Arteb S,A Electrical lighting system

Soplast – Plásticos Soprados S,A Gas tank

Cia Vidraria Santa Marina Windows

Goodyear do Brasil – Prod, de Borracha Ltda Tyres and wheels

Ti Bundy do Brasil Indústria & Comércio
Ltda

Fuel lines and braking system

Brasinca – Minas S,A Stamped parts

To be determined Bumper and plastic-injected parts

To be determined Light stamped parts

To be determined Sound protection and carpeting

To be determined Blanks (preparation of the sheet steel for stamping

Source: Gazeta Mercantil 23/7/97.

In the same format as other new “modular-based” factories in the country (especially
the Volkswagen truck plant in Rio de Janeiro state and Paraná, (Bresciani and Cardoso, 1999)
the Renault plant in Paraná and the Mercedes-Benz plant in Juiz de Fora, Minas Gerais state),
the Blue Macaw plant was designed to involve the co-ordination of a lean structure of first-
tier suppliers.  These suppliers, in turn, should co-ordenate a production chain of second-tier
and third-tier suppliers.15 GMB estimated that modular suppliers should be responsible for

                                                
15 These new models of industrial organisation and inter-firm relations, as well as their implications for

labour and future industrial development, are a source of intense interest among researchers and specialists in
this industry, including Marx, Salerno and Zilbovicius (1977), Salerno and Zilbovicius (1997), Posthuma (1998),
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approximately 70% of all components - the remainder should be the responsibility of around
90 external suppliers.  In exchange for long-term contracts with its suppliers, the assembler
sought to receive supplies at guaranteed price, quality and delivery periods.  The assembler,
together with its 16 module suppliers and 10 other commercial and service companies, plans
to form a total of 27 companies in the entire complex.

THE COMPONENTS SUPPLIER CHAIN: NEW PRODUCTION PRACTICES
AND CHANGING INTER-FIRM RELATIONS

 

 Transformations in the supplier chain
 Several comments should be made before beginning an analysis of the specific

research findings. The results of this research point toward two main indicators that have a
great explanatory value regarding the behaviour of companies in the automotive sector.
These two indicators are: origin of capital of the company and product line produced.  More
specifically, several interesting tendencies could be observed regarding these indicators in the
three product lines of auto parts that were examined.

 

Ø The company producing brakes was a family-owned firm, in a product line involving
intensive engineering capability.  Brakes are a core mechanical component of the
automobile and a key safety device.  The reputation of the automotive manufacturer and
the safety of the passengers in the vehicle rely largely upon the reliable operation and
precision of this component, Hence, it is a product line that requires capable and
experienced staff and sophisticated in-house engineering skills and technological capacity
for not only adaptation, but development and design of products.  Technological
developments are rapid, sophisticated and costly in this product line.  Hence, it is essential
that in-house technological capability be constantly renewed, This requires close contact
with overseas companies, frequent travelling of technical staff and upgrading of skills
throughout the entire production process, from R&D and design to shop floor production.
In some ways, it is surprising that this product line could be in the hands of a family-
owned Brazilian firm, when most would be multinational subsidiaries.  It is even more
surprising to learn that a multinational brakes producer was also located in Brazil, existed
as a major competitor for many years and lost market share and competitiveness to this
Brazilian manufacturer.

 

Inter-firm relationships seemed to be influenced by these factors.  First of all, in terms of
relations with the assembler, this company sought to provide advanced technology, total
product quality and excellent services to its clients.  Second, in terms of relations with
technology suppliers, this company developed a licensing agreement with one of the
leading world brake manufacturers.  As a result of a successful licensing relationship, the
licensor offered to buy shares in this Brazilian company.  The English technology licensor
helped to maintain the technological leadership of the Brazilian company in the local
market.  More recently, this Brazilian firm has been 100% bought by the English
company, making it a multinational subsidiary.  Finally, inter-firm relations with supplier
firms tend to be close and involved substantial exchange of information and services.

                                                                                                                                                        
Fleury and Salerno (1998) and Dias (1998).
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Ø The company producing exhaust-pipes was part of a Brazilian-owned conglomerate of
parts producing companies.  The exhaust-pipes division was sold in the mid-1990s to an
Italian auto parts producer and the new ownership has influenced the behaviour of this
company a great deal, Several of its suppliers have been changed, to companies that also
supply the mother company in Italy.  In contrast to brakes, this product line of exhaust-
pipes is quite simple in terms of its product technology, as well as its process technology,
involving no great innovations or rapid changes in this regard.  This product is a
consummate example of high-scale low-cost production, A major factor in maintaining
competitiveness is to dominate a large market region.  This firm, therefore, sources to
Argentina, as well as to the Brazilian market.

 

Ø The company producing car seats is a subsidiary of an American producer.  This company
has recently installed in Brazil, persuaded by the American vehicle assemblers in the
nineties, The competitive position of this company provides an interesting counterpoint to
the two other parts suppliers in several important respects and provides an important
insight into future tendencies in the international automotive industry.

 

 

 The key competitive element of car seat production is not sophisticated technology,
but the elegance of sophisticated logistics.  In this case, the mastery of complex and delicate
production procedures, or the use of leading-edge product technology is not key. Instead, the
essential point is to organise the flow, assembly and delivery of this product in the most
efficient manner possible.  A visit to the factory reveals the logic of this new production
perspective.  The inside of the factory is extremely simple, comprising several areas including
where the steel frame of the seat is joined with the foam support and cloth covering, where
final quality control is conducted and where the seat is covered with protective plastic.

 

 Behind the deceptive simplicity of the production operations, lies the essence of this
factory’s logic - the efficient timing of receipt and shipment of goods.  In terms of inputs,
most products are outsourced: foam seating; steel seat supports; and seat covers (the seat cloth
is shipped from São Paulo to Minas Gerais state, where women workers earn substantially
less than their counterparts in São Paulo to cut and sew the seat covers).  The receipt of these
inputs is carefully timed in order to reduce the amount of space occupied by stocks.

 

 Efficient product manufacture and delivery is the core of the company’s operations
and explains why the American headquarters was convinced to open a subsidiary in Brazil.
The entire production line follows the precise sequencing of the production flow in the
assemblers’ factory. This production sequencing is sent by fax directly to the shop floor of the
supplier, specifying the colour, model and finishing details of each set of seats and the order
in which they are being produced.  In response, the supplier produces a series of seats just-in-
time, according to these specifications.  When the seats are completed, they are loaded onto a
truck which has a specially-designed conveyor belt where seats are stored in the sequence
specified by the assembler’s order sheet.  A truck leaves the suppliers’ factory every 20
minutes, with a load of seats, and they are delivered directly to the assembly line, where the
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seats are unloaded onto an automatic conveyor belt, in exact sequence of the vehicles that are
being assembled16.

 

 In sum, in less than two hours, this supplier was able to receive the order, assemble the
seats, check seat quality, cover them in protective plastic, load and deliver them directly to the
final assembly line in the precise sequence necessary, with no stocks and no delay involved.
In many ways, this production layout can be seen as another step closer to so-called “virtual
production”, where the actual technological capability and manufacturing of products is less
important than the planning, selling and delivery of the products.

 

 The trend toward modular production and “industrial condominiums” was discussed in
the previous section of this report.  The first steps toward achieving this new model of
production organisation have been tested out with certain product lines that are more
conducive to this type of flexible and integrated production.  Over the years, various factories
around the world have tested out with model with certain basic components that can be joined
into a sub-assembly or module and delivered directly to the final assembly line17.

 
 Changing production and sourcing practices in the brazilian auto parts industry

 A large number of the parts producers examined in this research -in both the first and
second tiers – had been founded between the 1940s and 1960s, during the first phase of this
industry.  In contrast, the supplier for car seats was established during the second phase in the
1990s.

 

 The first-tier exhaust pipe producer traditionally produced all of its own inputs.
However, after the company was bought by an Italian multinational company, the firm
adopted a strategy to decentralise the production of inputs to second-tier supplier firms.
These so-called “satellite” firms were all contracted during the 1990s and were under 100%
local capital ownership.

 

 In terms of capital origin, all first-tier parts producers of brakes, car seats and exhaust
pipes are 100% foreign ownership.  It is important to note that two of the firms were formerly
held under Brazilian ownership, but were recently sold to major multinationals during the
rapid process of denationalisation of the local parts industry.  The producer of exhaust pipes
belongs to Maretti Marelli, the Italian components producer which supplies mainly to Fiat.
The brakes producer was bought by Lucas Varity of the UK (and which had previously been a
minority shareholder for many years).  In turn, Lucas Varity was recently purchased by TRW,
the major US components conglomerate which has acquired numerous parts firms, of diverse
product lines, all around Latin America in order to create a vast network of production
throughout the region (20/01/99, Financial Times).  The second-tier parts firms are primarily
under Brazilian capital.

 

                                                
 16 In this case, the assembler removed a wall of its assembly factory, in order to install a special loading

area where the suppliers’ truck delivering car seats could drive beside the plant, connect its conveyor with
another conveyor on the assembly plant and unload the car seats in sequenced order directly onto the running
assembly line.

 17 The Ford Hermosillo plant is one of the first examples of this production organisation in Latin
America, where several core suppliers (of products such as seats, rubber foot mats and body paint) built their
plants a few minutes away from the assembly plant, in order to deliver just-in-time 24 hours a day.
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 Hence, the first-tier parts producers now comprise part of the portfolio of major
multinational producers that are now, in turn, becoming increasingly consolidated at an
international level.  As stated earlier in this report, the auto components industry is now
moving from a highly pulverised industry to become concentrated in the hands of a few dozen
companies, which are managing the production and distribution of a vast network of
producers world-wide for the automotive assemblers on a global scale.  An important question
to explore is whether this integration into a multinational network will permit further
penetration of international markets and increased production scale, as part of the ”global
sourcing” concept, or whether control by multinational headquarters will proscribe restricted
regional markets for different producers within its network.  The evidence at the time of
writing this report indicates that components and parts firms supply mostly to Brazilian-based
companies and that their exports are largely restricted to Mercosur countries.  A more limited
amount of components and parts is exported to the United States and Europe.

 

 In contrast to the Japanese model of capital participation in components and parts
firms throughout the chain, no capital relationship was identified between companies in the
production chains in this research.

 

 The second-tier suppliers of the exhaust pipes producer have a special relationship
with the first-tier firm, which loaned machines and tooling under a licensing contrast in order
to permit the “satellite” firms to begin operation.

 
 Firms recently-installed in brazil, since 1990

 A manager in the first-tier supplier of car seats outlined the principal motives of its
parent company for installing in Brazil:

 

Ø The possibility and perspective of a growing and promising market;
Ø The opening of Mercosur, and with Brazil as a principal participant;
Ø The stabilisation of the currency; and
Ø The availability of raw materials and specialised labour.
 

 The motives outlined by other companies emphasized factors which guaranteed
increased capital returns in Brazil.

 

 The installation of this company in Brazil met the assemblers’ strategy to receive car
seats just-in-time, as illustrated by the following comment by the Production Manager of this
firm:

 “To the extent that we assemble car seats in a sequenced just-in-time process, we meet
the expectations and strategy of the assembler who seeks zero stocks, total quality, reduction
production area, etc”.

 

 This car seat supplier expressed the view that the following factors are important to
prevent the assembler from adopting a policy of importing car seats from other countries (in
order of priority):

Ø The just-in-time buying policy of assembler clients;
Ø Transport costs (from overseas);
Ø The need for close contact between suppliers and assembler clients.
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 Regarding plans to expand or modernise its installations, this car seats firm considered
the possibility of limited expansion to meet the growing demand of the assembler.  However,
the current factory already was constructed in line with other factories of the same company
around the world, and operates within the standards of the most modern factories
internationally, and therefore, does not need to modernise its installations.

 

 The car seat factory had the conditions to supply the assembler in other regions of
Brazil.  However, this would involve compromising the concept of sequenced just-in-time
supply to a certain extent18, and would also involve additional costs of transport and
inventories.

 

 This car seat supplier expressed a broad and integrated vision of the opportunities that
it foresaw and the strategies to be adopted for the company to be successful.  It also described
a strategy to increase the nationalisation of parts used in the production of car seats, to meet
its goal of “production in Brazil, at a lower cost, of a range of components that are currently
imported”.  Its long-term strategy included the goal of producing advanced-technology
components in order to not only produce car seats, but also the entire vehicle interior – in
other words, moving to modular production.  The General Manager of the company identified
its principal challenges as being “continuous quality improvement, efficiency and increasing
market share”.

 These comments show this company has pursued the general tendency observed in the
automotive market to supply complete modules to the assemblers.  This tendency also can be
seen in the case of the brake systems producer, which started to deliver complete sets of axle
and suspension systems where brakes are thereafter attached.  This has caused a new
arrangement between first-tier and second-tier suppliers in the production chain - a trend that
will be treated in greater detail in the following section.

 
 Joint venture suppliers

The only joint venture in the research sample was a second-tier supplier of car seats
parts, which was comprised by a 50:50 share ownership between a Brazilian and American
company. Examining the research findings, it becomes clear that this joint venture association
emerged out of the need for technological support and the need to act in a globalised context
with other automotive sector clients.

The company indicated that the principal factors that contributed to the formation of
this joint venture were linked with product and process technology and the need to increase
market share, Without this partnership, the Brazilian-owned firm would not have succeeded in
producing with the quality and quantity required by clients, in addition to its limited prospects
for increasing market share.  The partnership permitted the introduction of a new machine
with a degree of automation that enabled the company to achieve high quality production (this
aspect will be discussed in greater detail later in the technology section of this report).  This
machine is of such great importance, that the factory visit was restricted to certain sections, to
prevent viewing the machine´s full operations.

                                                
 18 Sequenced just-in-time supply (or "just in sequence", as termed by Stryck 2001)refers to

programmed delivery, with less than two hours involved from the moment of receiving the supply request to the
delivery of a variety of final products of different specifications directly to the assembly line.
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As regards new opportunities, the company identified the possibility of constructing a
new factory in Curitiba and Porto Alegre.  Its main challenges included: (i) maintaining its
market position; and (ii) constructing factories where automobiles will be assembled.  This
appears to be a tendency among parts firms – to construct factories in the locations near
assembly plants. This aspect is at the heart of the strategic planning of this company.

Suppliers installed prior to 1990
Companies ranked the principal challenges facing suppliers that were installed prior to

1990 as:
Ø The introduction of electronically-controlled equipment;
Ø Increasing the level of technological sophistication, and
Ø Raising the volume of production; and
Ø Increasing the quality of products produced.

The introduction of new technologies is in line with developments taking place in
Europe and the United States.  The issue of product quality has gained greater attention due to
pressure from vehicle assemblers and increased competition pressure arising from
globalisation.

The firms in the research sample commonly practiced outsourcing and subcontracting,
especially in areas not related with core business of the company, or low value-added areas.
In general, areas most frequently out-sourced involved cleaning services, security,
transportation, the restaurant and production of tools.  In fewer cases, accounting and some
areas of production of specific parts that were previously produced in-house were outsourced.
Perhaps the most evident case of this practice is demonstrated by the first-tier exhaust-pipes
producer that adopted the concept of “satellite” suppliers that produce 70% of the parts used
in its production.

In the production process, a generalised trend could be identified to move toward more
flexible production processes.  This trend included the adoption of concepts such as cellular
production, decentralised control over the production process and changes in production lay-
out in order to achieve more rational and flexible production flows.  In some cases, the
changes in the production process compensated for reduced investments in more advanced
production equipment.  In these cases, firms had a low degree of automation, but adopted
more advanced forms of production organisation and management.

In terms of logistics, firms commonly adopted methods to reduce stocks through
concepts such as just-in-time and kanban. The adoption of these practices also was associated
with the introduction of more sophisticated information systems and processes in order to
meet the demands of the market and of clients in general.

Relations with suppliers throughout the production chain had become much more
demanding, and involved a reduction in the total number of suppliers.  At the same time, it
brought a closer degree of collaboration between surviving suppliers and their clients,
especially in the development of specific forms of supply and production, including the
diffusion of technology to suppliers.  In general, product designs were adapted by suppliers,
according to the technological resources available.  This involved increased trust and
partnership between assemblers and suppliers.  While assemblers have demanded ISO9000
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and  QS9000 certification among its first-tier suppliers, the trend for quality improvement has
diffused through the production chain, and first-tier suppliers now demand the same
certification from their second-tier suppliers.

The relationship between suppliers´ workers and their unions has altered significantly
over the last decade.  Several responses obtained by companies are illustrative of this point:

“The tensions between capital and labour have decreased due to the stronger position
of the company in areas such as the recent programmes for profit-sharing schemes, the role of
rising unemployment and the tendency for unions to be more politically active”.

“We have an enviable employer-employee relationship, as well as with the workers’
representatives, and always have the courses and presentations necessary for maintaining this
good relationship.  Current labour conflicts are nearly zero”.

“The company has matured in terms of its labour-management relations.  The
company has become more open, but without losing the ability to be tough when necessary.
For example, with the profit-sharing scheme, the union does not participate in the agreement.
If the company follows the law meticulously, then the union does not interfere”.

These quotes reveal that relations between management and labour have changed to
include greater participation of workers and greater maturity in union negotiations.  From the
perspective of unions, this change toward presenting proposals, rather than traditional
conflict-ridden relations, has contributed toward closer relations with companies.

Assemblers were becoming more demanding and the imposition of quality and price
standards were the principal tools used to pressure first-tier suppliers.  Within the logic of
global sourcing, assemblers demanded reduced prices, in order to make Brazilian suppliers
compatible with international standards.  Assemblers are also demanding quality certified by
ISO9000 and QS9000.  These price and quality factors, in addition to conjunctural and
historic factors have accelerated the restructuring of the auto parts industry, with firms either
closing down, migrating into new sectors19, becoming second-tier suppliers (as in the case of
one of the firms in the research sample) or being acquired by foreign multinational firms (as
demonstrated by two of the first-tier suppliers in our sample).  These acquisitions have
undoubtedly opened the possibility for these firms to participate as exporters to international
markets.  However, in practice, as seen earlier in this report, exports of Brazilian auto parts
were increasingly integrated into regional production schemes, but restricted from the
industrialised country markets that had comprised the majority of exports previously.

Acquisition by a multinational producer had nearly become a prerequisite to operate as
a first-tier supplier, as contracts often involved “global sourcing” arrangements.  These
pressures for quality and price, combined with new opportunities for production scale led two
of the first-tier suppliers in the research sample to make new investments in order to increase
the range of new products, as well as increase output of existing product lines.  The first-tier

                                                
19 As in the case of one of the “satellite” firms to the exhaust pipe supplier, which invested in

diversification of its product line into new markets not linked with the automotive industry, such as the white
goods industry.
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exhaust pipe supplier adopted a slightly different strategy to increase its participation in the
replacement parts market.

Firms installed prior to 1990 in Brazil stated a common view toward future
opportunities - to participate in global business after being purchased by a multinational
group.  The competitive strategies adopted by components suppliers spanned a gamut of
activities, ranging from simpler goals such as increasing market share in the replacement
market, to more investment-intensive strategies such as installing a factory near a new
production site in order to better serve the needs of their assembler clients.  Other supplier
firms were seeking to increase their participation in product development, an issue that will be
explored later in this report.  The range of strategic demands placed upon suppliers, even at
the second-tier, were summarised in the following way by a firm in the sample: “(we must)
invest in training, leading-edge technology, high product quality and proximity to clients even
in ‘industrial condominium’ formats, when judged to be in our interest”.

Upgrading capital goods technology
On average, first-tier suppliers in the research sample invested 2-3% of sales in

purchases of more sophisticated equipment and in R&D activities.  These levels compare
poorly with companies in Europe, Japan and the United States that, on average, spend a
higher share of sales in their technological activities.

Suppliers of brake systems and car seats reported that the majority of their production
machinery was electronically-controlled.  The exhaust pipes supplier had a more conventional
assembly line, replete with numerous conventional mechanical equipment and various
soldering processes conducted manually.  In general, second-tier suppliers used less
sophisticated technology, with the exception of two car seat suppliers that used a large
number of electronically-controlled equipment.

In general, second-tier suppliers in the research sample used equipment that was over
five years old.  The same case was found with the first-tier supplier of exhaust pipes.  Once
again, car seats suppliers – both in the first and second tiers – displayed the most intensive
utilisation of new and advanced equipment.  In contrast to the majority of auto parts
manufacturers, which typically use discrete metal-working processes, the second-tier supplier
of seat foam, for the car seat production chain, used a continuous flow process more similar to
the chemical industry (fluid which must be controlled via electronically monitored equipment,
is injected a process which produces moulded foam).  Among companies with more advanced
equipment, the most commonly-used type of equipment used was CNC machinery.

Product technology – research and development activities
As mentioned earlier, assemblers have moved toward modular design of vehicles,

reducing the thousands of separate parts that comprise a vehicle into a few, clearly defined
systems, which are sourced to specific suppliers.  The global trend is for vehicle assemblers to
pass down the responsibility for the production of component systems, or modules, to their
first-tier component suppliers.

At this stage, it remains unclear whether a trend can be identified regarding the
implications this raises for the technological development (that is, R&D and design activities)
conducted by components manufacturers.  As noted before, the years of import substitution in
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Brazil encouraged a process of in-house technological learning among national parts firms.
The current trend for components suppliers to become systems or module manufacturers
could lead to two potential tendencies.  One possible trend could be toward increasing in-
house technological capabilities and deepening of the technological skills already developed
under import substitution.  Such a trend could be considered a continuation of the
technological trajectory developed earlier.  On the other hand, although the responsibility for
first-tier suppliers is to adopt responsibility for the development of designs within the systems
logic, the acquisition of components producers and their integration into multinational
corporate structures, could lead to another path which concentrates design capability in the
headquarters overseas20.  In this case, component producers would focus upon their
production capabilities and use designs that have been developed elsewhere.

The research findings do not permit us to identify a definite tendency in the industry at
this point. There does appear to be pressure for component suppliers to reduce the time of
development of new products.  It would appear that the technological potential for conducting
independent R&D and design in the case of all three first-tier firms.

The first-tier producer of exhaust pipes demonstrated that the diffusion of advanced
process and product technology were not necessarily correlated.  This firm used mostly
conventional equipment on the shop floor.  However, it demonstrated the skills to adapt
received designs, as well as completely develop its own designs using in-house engineering
capability.  The company had a broad product design area that used sophisticated equipment
for R&D, the development of prototypes and product testing.  The firm stated its intention to
provide technological development capability to the assemblers, aiming to develop complete
exhaust systems for different vehicle models.

It is worth noting that the supplier of car seats reported high-intensity automation not
only in designing activities, but also in its information systems and office activities.

A general tendency was observed in the research findings for the first-tier suppliers to
concentrate their investments (albeit in widely differing degrees) in product technology.  In
contrast, investments by second-tier suppliers tended to be in process technology.  In this
case, second-tier firms (which are not required to conduct advanced product development)
concentrated their competitiveness upon achieving the most rational and efficient production
flow, in order to supply the specified quantity of parts, with total quality, and low prices21.
Indeed, first-tier firms rely upon their second-tier suppliers to be manufacturing experts that
can solve production problems and meet the technical specifications presented in the product
designs22.  (This does not rule out, however, the possibility that first-tier firms will begin to

                                                
20 If a components supplier conducts the production development, this theoretically guarantees the right

to supply this product to the assembler.  However, if final product prices do not conform to the assemblers’
expectations, it is possible that even product development does not guarantee the supplying contract.  Product
prices are now closely monitored internationally, allowing the assembler to negotiate prices world-wide,
preventing individual market price differentiation.  This may also tend to pull production prices down to the
lowest common denominator set by countries with the cheapest labour costs.

21 The pressure for price reduction comes from assemblers as well as first-tier suppliers.  For example,
the first-tier brake manufacturer developed a campaign called “Savings Programme” whereby its principle
suppliers were encouraged to present alternatives that could contribute toward increasing competitiveness of
both firms.

22 Only in rare cases can second-tier suppliers depend upon their own suppliers for the same
conformity to price and quality standards or participation in product design.  In most cases, either their suppliers



44

demand the ability to participate in the development of new products by its second-tier firms
in the future).

These tendencies illustrate the response of supplier firms to two major trends in the
international automotive industry.  This first is the increased role of first-tier firms in the
development, manufacture and delivery of systems or modules.  The second major trend
involves pressure for cost reduction and quality improvement.  The responses to these
pressures were reflected in the investment strategies adopted by suppliers at both levels of the
production chain.

In terms of installed production technology, the first-line suppliers of brake systems
and exhaust pipes had a high intensity of automation in their office activities, while they
demonstrated medium intensity of automation in their information systems and quality
inspection at individual workstations.  The brake systems supplier also used medium intensity
automation of individual workstations and production sequences.  The supplier of exhaust
pipes had low intensity automation in workstations and production sequences – however, its
production cycles for high-volume products were as low as six minutes on average, often
involving a high degree of manual handling of parts and implying high repetitiveness of
operations by workers.

The first-tier supplier of car seats reportedly had “state of the art” technology in its
plant, according to standards for this product line (as will be seen in the following section).
This firm used technology that was of the same generation as most other factories of the
multinational parent company all around the world (although reportedly with a lower number
of automated controls).  For this reason, this company did not need to renovate its installed
production equipment.  It is noteworthy that the production cycle for this product was
reportedly only 28 minutes.  This firm reported a medium intensity of automation in quality
inspection in workstations, in the equipment in individual workstations and in production
sequences.

Suppliers of brake systems and exhaust pipes used technology of a similar generation
to advanced international plants in their respective product lines, but on a lower scale.  These
firms indicated the need to substitute 20% of current installed equipment.  Second-tier firms
had a tendency to adopt technology of a previous generation, and had longer production
cycles that ranged from 10 to 48 hours.

Second-tier suppliers reported used medium intensity automation in all areas –
information systems, designing activities, office activities, quality inspection in workstations,
equipment in individual workstations and production sequences.

Logistics technology: the heart of a new competitive advantage?
The experience of the car seats supplier reveals a significant departure from the

conventional dichotomy between product and process technology.  In this case, the firm
demonstrates the importance of logistics technology as the key to competitiveness.  This firm
shows that investments in automated technology are vital, especially automated information

                                                                                                                                                        
do not have any experience in development of new products, or they are suppliers of raw materials such as steel,
rubber or plastic.
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systems, but only for organising production flow, not also to permit integration with
information systems of the assembler client.  As described earlier in this report, the ability to
rely upon sequenced production and delivery of car seats, in two-hour cycles, was the motive
for the assembler to convince this U.S. company to open a subsidiary in Brazil, rather than
source from any existing Brazilian seats producer.

This example raises important implications concerning how advanced technology
should be introduced on the shop floor in order to achieve greater integration of in-house
operations with client operations.  It also suggests a shift in favour of logistics technology,
over product technology, to be the new heart of competitive advantage for some product lines,
even apparently unsophisticated products.

Quality
A general tendency was identified among first-tier and second-tier suppliers to

conduct quality control in a range of areas, namely: the final product; the productive
processes; inputs and raw materials; at the beginning and at the end of the line.  It was clear
that quality had moved from being a differentiating factor between suppliers to become a pre-
requisite.

ISO9000 certification is essential in this quest to achieve world-class quality, which
will enable a supplier firm to keep its clients in the domestic market as well as open new
export markets, In fact, it has almost become an “identity card” for companies and appears on
their promotional material and in-house documents.  In the research sample, all first-tier
suppliers had received ISO900 certification, one had received QS9000 certification23 and two
others were in the process of obtaining certification in 1998.

It is important to note a “trickle down” effect, with quality practices diffusing
throughout the layers of supplier firms, resulting in an upgrading of the entire production
chain.  Second-tier suppliers were being pressured to obtain certification by their clients.  Two
suppliers in the brakes product line already possessed ISO9000 certification, one of which had
also obtained QS9000 certification.  All suppliers in the car seats product line except one had
already attained ISO9000 and had started applying for QS9000 certification, as well.  It was
significant to note that none of the suppliers of exhaust pipes had obtained certification and
were not even in the process of applying for certification.  Second-tier suppliers also
demanded product quality certification among their suppliers under the standards of the
Brazilian Association of Technical Norms, without necessarily demanding ISO9000
certification, because in many cases they would not even qualify.

In the management of quality and productivity, companies tolerated no more than 2%
per million parts produced.  The majority of the first-tier and second-tier suppliers considered
to be very important the systematic collecting and registering of information concerning
production, indicators for evaluating productive and quality targets and written production
procedures (which is a requirement for ISO9000).  These indicators and procedures generated
very important corrective activities for maintaining the regularity and consistency of the
productive process.  All of the firms in the research sample used permanent mechanisms to

                                                
23QS9000 is a quality certification specifically developed by the US assemblers, seeking to unify what

were previously different quality systems, requirements and procedures with suppliers.



46

identify client requirements and expectations, as well as standardised procedures for meeting
client needs.  The indicators most commonly used for monitoring compliance with quality and
productivity standards included (in order of importance):

Table 20. - Indicators for Quality and Productivity

Indices of scrap, re-work, stock turn-over, output per worker.

Absenteeism, number of accidents, number of suggestions for improvement.

Costs of poor quality, percentage of suppliers with guaranteed quality.

Measurement of defective parts per million, “right the first time” procedures.

Rejected parts per million (RPPM), corrected parts per million (CPPM), parts
returned from clients, first-run capability (i,e, capacity to have high-quality
output from the start of the production run.

Delivery time (measured in number of days), inventory levels.

All of these indices and quality procedures listed above reveal a clear tendency among
most firms to orient their businesses, strategies, methods and production processes and
distribution of merchandise increasingly toward serving the needs and demands of their
clients.  The logic of business strategies has begun to shift from being oriented toward internal
procedures to being guided by market requirements.  In this new regime, the client is the
centre of business strategies, In the same way, client satisfaction is becoming a differentiating
factor, in the eyes of the assemblers.

The major difficulties among first-tier and second-tier suppliers in attaining quality
standards included: lack of adequate control over process technology; lack of skilled human
resources; the poor quality of nationally-produced inputs and raw-materials.  For second-tier
suppliers, their principal barriers included insufficient economic earnings as a result of lack of
access to financing; lack of skilled labour; and lack of co-operation from their suppliers.  It is
interesting to note that first-tier and second-tier suppliers both mentioned the lack of skilled
labour as a problem - however, no evidence was found in the research that workers were
resisting any company policies to reached quality targets.

None of the companies researched had indicated lack of information about the quality
system as a possible difficulty in striving to reach expected quality standards.  This finding
suggests that the principles of quality systems were already widely used by companies in the
research sample and that these principles were part of their repertory and gradually becoming
part of the daily practices of companies.



47

All of the companies in the research sample used just-in-time inventory control,
production cells, continuous improvement processes and preventative maintenance.  These
mechanisms for the control, management and organisation of the productive process started
being introduced by Brazilian companies in the mid-1980s.  By the end of the 1990s these had
been fully adopted by the company researched.  It is significant to note, however, that each
companies has adopted these notably Japanese practices in their own way, adapted to their
own company style and culture.  This is consistent with the tendency found by other studies
on the automotive industry, which indicate a high degree of local adaptation of imported
organisational and management techniques (Fleury and Salerno, 1998; Humphrey, 1995;
Posthuma, 1994).  This finding suggests that competitive production in developing countries
does not involve exact replication of the format of new management techniques transferred
from the industrialized countries, but instead, often applies the core principles which are
adapted to their local conditions.

Workers in the companies researched began to perform new activities which required
increased participation and skills acquisition such as: visual inspection; use of measuring
instruments for evaluating products and noting the results on the Statistical Process Control
(SPC) chart; routine preventative maintenance; participation in groups or quality circles;
capacity to perform different activities; ability to operate more than one machine; and the
ability to conduct tool change-over and machine preparation.  Machine set-up was less
frequently performed by workers, largely because specialised workers were already assigned
to do this.

The JIT approach has now been incorporated into the standard philosophy of the
companies researched.  The first-tier supplier of car seats delivered just-in-time to assemblers,
and in turn, received 70% of its own inputs JIT.  The first-tier supplier of exhaust pipes used a
system based on the concept of a “window” where it sent the assembler certain sets of
products according to its needs.  The system worked satisfactorily, but this company did not
receive its inputs JIT from its own suppliers.  Only three second-tier suppliers received their
inputs JIT.  The main obstacles to receiving goods JIT cited by companies included the
greater cost of transportation for frequent deliveries and the domestic monopoly in some
parts.   It was not possible to use JIT for imported products, due to the delay involved in
transportation and customs clearances.

The failure to fulfill delivery targets forced some companies to increase their reserve
stock of raw materials and inputs, as a buffer against production delays.

The modifications introduced in production management since 1996 helped first-tier
and second-tier suppliers of car seats and exhaust pipes reduce idle time, lower inventories,
improve quality control of products and improve conditions and workplace safety.  The first-
tier supplier of exhaust pipes also reported reduced environmental pollution and lower wasted
materials as a result of these management innovations.  First-tier suppliers also mentioned the
labour-saving aspects of this organisational change.  The majority of firms reported important
changes in production lay-out.
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Inter-firm relations
The type of product line manufactured by the companies involved in this research had

some influence upon the type of inter-firm relations established.  For example, car seats is a
product involving relatively unsophisticated product technology, yet, its strong design
characteristics as well as position within the vehicle allowed this product to be manufactured
with high flexibility according to the features of each vehicle and logistics technology was a
crucial factor.  In contrast, exhaust pipes production involves a low value-added product with
low technological sophistication.  In this case, close attention to services which can be
provided to clients (such as just-in-time delivery, incorporation into sub-assemblies) as well
as maintaining price competitiveness through high scale economies were important factors in
guaranteeing good relations with assembler clients.  In contrast, braking systems involve
highly sophisticated product technology and are a key safety feature in the automobile.  The
brake supplier which was interviewed for this research project is one of the most recognised
and respected companies in the Brazilian auto parts industry.  This company was founded in
the 1960s as a traditional metalworking factory, yet the firm continued to acquire and master
world-class product technology through licensing agreements and, eventually, partial
ownership by a leading multinational parts producer which later purchased the entire
company.

It was not uncommon to find second-tier producers that also supply directly to the
assembler, which weakens the strict use of the concept of supply networks operating within
the supply chain.  Nevertheless, the majority of parts from second-tier producers were sold to
first-tier firms which supply directly to the assemblers.

It should be mentioned here that the supplier of exhaust pipes had introduced a
different relationship with its own suppliers via the concept of “satellite companies”.  Within
this system, the second-tier suppliers had a nearly exclusive sourcing relationship with the
first-tier supplier, even though these second-tier firms had begun to diversity their sales in
order to break the dependency on the first-tier firm.  This practice was quite consistent with
normal practices in this industry - none of the companies researched demanded an exclusive
sourcing relationship with its suppliers.

The vehicle assemblers reportedly selected their suppliers on the basis of four
fundamental criteria: price; quality; time for delivery; and technological capability.  Similar to
other tendencies which we have seen earlier in this text - such as the diffusion of production
practices throughout the production chain and the shift for first-tier suppliers to become
assemblers of components or sub-assemblies for their clients - a common set of behaviour
started to characterise the entire production chain.  In this case, first-tier and second-tier
components producers reported selecting their supplier on the basis of (in order of priority):
time for delivery; market recognition; price; and quality.  It should be emphasised that,
although quality was listed as a criteria, it was already considered a pre-requisite for supplier
firms.

Contractual relations between assemblers and suppliers had begun to specify criteria
for the calculation of price and the distribution of benefits of increased productivity, minimum
time period for presenting purchasing programmes, quality levels (or the maximum
acceptable number of defective parts per million), conditions for delivery frequency and
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penalties for non-compliance with the elements of the contract (which could involve
extremely high costs for the supplier when it involved costs for stopping the production line).
The contract did not include elements such as guaranteed minimum volumes of purchases,
penalties if the client did not fulfill the conditions of the contract or conditions that permitted
the supplier to rescind the contract before its conclusion.  In the case of the suppliers of car
seats and braking systems, their contracts included clauses that permitted the client to rescind
the contract prior to its conclusion.  The timetable for purchases changed frequently, without
carrying any penalties for the assembler. In contrast, any possible delays and stoppages of the
production line were charged to the supplier responsible.

First-tier suppliers signed partial contracts with their principle suppliers.  The car seat
industry appeared to possess a more structured contract than the other product lines
investigated in this research, including clauses regarding quantitative criteria for the
calculation of price; criteria for distribution of benefits arising from increased productivity;
minimum time periods for the delivery of purchased goods; guarantees about the minimum
volume which can be purchased; penalties if the supplier or the client failed to fulfill their
contractual obligations; and conditions which permitted either the supplier or the client  to
rescind the contract prior to its conclusion.

During the visit to the factory of the car seat supplier, it was possible to verify that this
company held inventories for a maximum of three days’ production and that the areas for
storing finished products and for raw material and inputs were quite limited.  Indeed, the
company reported a very short production cycle time of only 28 minutes.  All of this was
evidence that this company required a very finely-tuned relationship between its production
and the firms in its supplier network.  This firm had invested heavily in achieving a just-in-
time system for supplying and receiving goods. Operating within a lean production system,
and with such a short production cycle, required a very high degree of commitment and
involvement in the assembler-supplier relationship.

This situation was not observed in the case of the supplier of braking systems, which
reported using contracts but did not reveal the content.  The supplier of exhaust pipes signed
contracts with its principle suppliers, but the content was restricted to criteria for calculating
costs in order to guarantee overall low prices, criteria regarding the distribution of benefits
arising from increased productivity, minimum time periods for the presentation of a
purchasing programme and specifications regarding the conditions and frequency of
deliveries in order to reduce stocks.

Second-tier suppliers, in general, operated under more vulnerable conditions.  Many
second-tier suppliers did not even have a supply contract.  In cases where they had a contract,
they often suffered pressures that are typical in de-regulated relations.  It was possible to note
a rise in the precariousness of inter-firm relations with suppliers, as one descended the
production chain in the Brazilian automotive sector.

Second-tier suppliers generally established some contractual relationship with their
own suppliers, especially for raw materials.  (It is worth remembering that, while these
second-tier suppliers tend to be small and medium-sized firms, the suppliers of raw materials
are large companies operating on a large production scale - in other words, the second-tier
suppliers tend to have contractual relations only with companies with relatively much greater
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relative size and negotiating power24).  These contracts normally specified the following
elements: criteria for calculating prices; minimum time period for the presentation of the
purchasing programme; quality standards; maximum acceptable levels of defective parts
received; conditions and frequency of delivery; and conditions which permitted the client to
rescind the contract prior to its conclusion.

Let us examine how supplier firms evaluated the advantages and disadvantages of the
agreed conditions in their supplying contracts.  The producer of braking systems expressed
the view that the advantages of contractual relationships depended upon the possibility for the
supplier to access global markets, after becoming the principal supplier in its product line for
the assembler. Access to international markets enabled this company to keep in touch with
trends in the industry and expand its potential opportunities for sourcing goods - thereby
attaining economies of scale to compensate for the very tight profit margins specified in its
contracts.  It is important to note that this firm produced a technologically sophisticated
product and core component which must demonstrate rigorous standards of product quality
and reliability.  In the past, this type of firm focused only upon its quality and technological
development activities, because profit margins could be negotiated.  In contrast, producers of
technologically simpler components (such as exhaust pipes) needed to rely upon scale
economies in order to maintain profit margins.  Given the conditions now operating in the
world automotive industry, with world-wide systems of component production and
distribution, and the globalised corporate structure which assembly and components industry
have adopted, the quest for high scale production has now become a central survival strategy
for producers of all component types.

The supplier of exhaust pipes indicated that contracts help to maintain product quality,
price stability (especially following the prolonged periods of macroeconomic instability
which Brazilian producers have been forced to live with) and reduces the possibility of losing
competitiveness.  The supplier of car seats clearly used highly structured contracts upstream
(with its clients) as well as downstream (with its own supplier chain):

“A well-written purchasing contract can guarantee regular supplying, good quality
levels, supplying flexibility, shared partnership in the gains and in the administration of
problems.  A good contract also can guarantee that the contract can be broken if the basic
demands of the contract are not being fulfilled.  A contract which is written within these terms
generally leaves us feeling secure, yet, very committed and engaged with our partner.
Otherwise, we could go bankrupt”.

It is important to consider whether the new type of assembler-supplier relationships in
the automobile industry favour more intense interaction between clients and suppliers.  The
research findings indicate that first-tier suppliers were visited, on average, on a monthly basis
by engineers from the assembler.  More intensive types of assistance generally occurred only
when the supplier requested assistance with a specific problem.

                                                
24For example, one second-tier supplier reported a situation when its raw material supplier of steel

refused to deliver the quantity which was required (this was during a transitory period of general shortages in
steel production).  In order to resolve its urgent demand, this second-tier supplier requested the vehicle
assembler, at the top of its production chain, to intercede on its behalf.  In the end, the vehicle assembler
increased its own steel order accordingly and provided the necessary amount of steel to the small supplier firm.
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The trend for first-tier suppliers to become assemblers of sub-systems contributed
toward upgrading the entire production chain.  The first-tier suppliers in this research reported
that they met frequently with their principal suppliers in order to address issues linked with
quality programmes, productivity and cost reduction.  More frequent interaction of this type
could favour more co-operative relationships between supplier and client firms in the future.
This tendency was identified in the supplier of brake systems, which conducted bimonthly
meetings with its suppliers, to communicate its targets and future activities.  In this way, firms
had closer contact, performance expectations were clearer and the possibilities for closer co-
operation were promoted.  However, this was in the early stage of this new model of inter-
firm relations, and perhaps required more intensive interaction in order to transfer and
implement new techniques, Whether this intensive interaction will continue in the future
depends to a great extent upon the character of the meetings - whether they are unilateral and
designed to communicate performance targets, or whether they have a more participatory and
interactive nature in which difficulties, new ideas and questions about targets can be posed.

In general, all companies researched have out-sourced the areas of food service, cargo
transport, cleaning services, medical assistance, guards, security and transport of employees.
The areas that were not out-sourced included accounting, marketing, staff selection, and
informatics services. The principal motives for outsourcing were to focus on the core business
and cost reduction.  In general, companies did not subcontract any part of the production
process, except for the exhaust pipe producer that adopted the concept of satellite companies
as a way to reduce costs and raise flexibility.  In the evaluation of first-tier suppliers, the
subcontracting process was important, and for second-tier suppliers, subcontracting was of
moderate importance.

Human resources management
Employment levels in the Brazilian automotive industry have changed dramatically

during the nineties.  Competitive pressures arising from market liberalisation, changes in the
organisation of production, the widespread practice of outsourcing services and rising
productivity gains have all contributed toward reducing the number of direct employees
significantly in this industry. As seen earlier in this report, the entire labour force of the
assemblers and auto parts producers declined by 16%, and 35%, respectively, from 1990 to
1997.  At the level of the firm, administrative staff was also reduced.  In the past, fluctuations
in employment were in response to cyclical oscillations in demand and, consequently, labour
shifts always involved production staff.  In contrast, more recent changes were deeply
structural in nature, and involved changes in procedures and management, including
downsizing and a reduction in hierarchical levels of management.  The research findings
confirmed this tendency, where firms had cut two levels of management, on average, resulting
for the first time in high unemployment among the middle class and professional employees.

These quantitative reductions clearly involved deep qualitative changes in the demand
for labour, skill requirements and organisation of the labour process.  The research findings
revealed important changes in human resources management among the firms examined.  The
companies had started introducing performance evaluations of their workers.  Some firms
adopted these new methods in a systematic form, while others were more erratic.  All
companies using these techniques attempted to evaluate worker performance individually.  In
some cases, evaluation was conducted at the plant level, involving broader and more generic
factors.  It is interesting to note the continued practice of evaluating individual performance of
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workers, despite the increased use of team work and other forms of integrated tasks, which
have changed performance outcomes yet which traditional forms of evaluation are unable to
capture.  Furthermore, if performance evaluation is aimed toward increasing worker
motivation, then more effective indicators need to be developed.

Most first-tier suppliers reported using incentives to increase productivity, reduce
absenteeism, meet production targets and improve the productive process.  Such practices
were not commonly found, however, in the second-tier firms.  It should be noted that most of
the incentive programmes mentioned were tied to the programme of participation in profits
(Participação nos Lucros e Resultados) which has been introduced widely in the Brazilian
automotive industry.

Prerequisites for worker recruitment now involve not only technical skills, but also
proof of completed basic education.  In most cases, completed primary school education was
required for workers who would occupy lower positions conducting simpler, more
standardised and repetitive tasks.  For positions involving a broader range of activities, taking
initiative and decision-making, companies have begun to demand completed secondary
school education.  In many cases, educational requirements were found to be more important
than previous practical work experience in the automotive industry. Companies reported using
two methods in the selection of candidates.  In general, outside recruitment agencies were
contracted to conduct the selection and hiring of workers for simpler posts, with higher turn-
over rates or for temporary hires.  For higher-level positions, selection was conducted by the
company’s own team.

As seen above, companies were demanding higher-skilled labour and raising the
prerequisites for candidates, even for simpler positions.  For this reason, it was surprising to
see that the investments in training of hired employees were quite basic among the companies
interviewed.  In general, following two days on-the-job and observation of tasks, a production
worker was considered apt to start the job.  Workers were monitored by leaders or skilled
workers while learning to work more autonomously.  This monitoring stage lasted up to one
month.  The first-tier supplier of car seats had adopted an interesting policy of beginning
newly-hired workers with a “quality immersion” where they were presented with the
fundamental principles of quality philosophy and its tools for one day.  The following day, the
worker continued to be integrated into the company, after a course to be familiarised with the
firm’s product.

It is interesting to note, however, that companies ranked training for management,
supervisors and machine operators on the shop floor to be important or very important.
Training for administrative and indirect operational tasks was considered of average
importance.  The training load varied widely between companies, but it was possible to
identify an average of around 60 hours per year for each employee.  Training expenditures
varied between US$500,000 and US$600,000 per annum in the supplier of braking systems,
between US$100,000 and US$120,000 in the supplier of exhaust pipes and US$140,000 to
US$250,000 in the producer of car seats.  Second-tier suppliers normally invested less in
training per annum, except for the satellite firms in the exhaust pipe sector that did not have
an established training policy or activities.
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The skills required of machine operators, in descending order of importance, were
reportedly: ability to work in groups; being responsible; the desire to learn new skills; having
notions of mathematics; and ability to take initiative.  As can be seen, the skills which
Brazilian companies expected of workers have shifted from concrete elements such as
mastery of specific techniques, and included increasingly elements that involved
characteristics of a behavioural nature.  It was no longer sufficient for a worker to know how
to conduct a specific task and master a set of technical skills.  Company responses emphasised
the way in which the employee works, the attitude toward work, and the way of relating with
other people.  The ability to work in groups was a new requirement which entirely reverts the
previous concepts of fixed workstations, linked with rigid organisation of the productive
process and of work itself.  As flexibility started to comprise a part of the daily life of
workers, then its principles were more closely tied to the personality and their sociability
courses of a behavioural nature had taken an increasingly important role in the training
activities conducted by firms.

Finally, a significant trend was identified in labour use by suppliers in relation to their
client firms.  The first-tier suppliers of car seats and exhaust pipes reportedly sent 25 and 78
employees, respectively, to work directly in the client’s factory.  This trend signaled an
important step in the direction of closer integration between the assembler and its first-tier
suppliers.  The logistical integration of production between plants was first stimulated by the
introduction of lean production techniques, which emphasized reduced buffer stocks, involved
frequent deliveries of parts just-in-time to the shop floor and the geographical location of
parts firms in closer proximity to the assembly plant.  As another step in this direction,
suppliers sent their own employees to supervise the ordering, receiving, handling and use of
their products in the assembler’s factory.  The next step in this process involved the
integration of the supplier’s production line inside the assembly factory.

CONCLUSIONS

The automotive industry has served as the centrepiece of many Latin American
industrialisation policies.  In Brazil, under protective nationalist policies, this industrialisation
process stimulated significant technological learning processes among local firms, building
forward and backward linkages between companies at different stages in the production
process.  Foreign exchange reserves also benefited, as parts and vehicles ceased to be
imported from overseas.  Over time, however, prolonged protection of these industries, and
insufficient stimuli to improve product quality, update designs and penetrate international
markets led to high-cost, low-quality industries.

In the case of the Brazilian automotive industry, market liberalisation during the 1990s
helped to overcome many of the structural problems of this industry, and resulted in raising
output, improving quality and productivity and stimulating modernisation throughout the
production chain.  One could argue that the learning achieved during the phase of
establishment and expansion of the Brazilian automotive industry enabled the country to
achieve a level of integration and manufacturing capability that would be preparatory for this
new stage in the international automotive industry. In a context where national vehicle
producers no longer exist and where the industry is increasingly concentrated in the hands of
a few powerful multinational conglomerates, Brazil was an attractive location to receive new
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foreign investments during the mid-1990s.  These investments enabled the Brazilian
automotive industry to make the transition from being a large, but stagnating, national
industry to become the premier production location for Mercosur and selected South
American markets.

On the other hand, this relatively favourable insertion into global capital and
production flows has been counter-balanced by several trends that may cause concern, as
raised in this research. Namely, the Brazilian automotive industry showed signs of three main
areas of trouble: vulnerability to fluctuations in demand in unstable regional markets; the
potential loss of local technological development capability as product development and
design was increasingly being conducted overseas in the headquarters of multinational
conglomerates; and signs of declining scale and quality of employment being generated.

At an international scale, the global automotive industry has become highly
consolidated in recent years, through mergers and acquisitions between the leading vehicle
manufacturers in the world.  Following this same trend, automotive components production,
which was traditionally highly pulverised in literally thousands of companies around the
world, has also been concentrated in the hands of several dozen leading world conglomerates.

Participation in this global industry requires former national industries to become
more “outward looking”. This research suggests that, for the Brazilian automotive industry,
the processes of market liberalisation, de-nationalisation of parts manufacture and greater
insertion in globalised production strategies have not favoured in a trend toward globalisation,
but instead, a regionalisation of trade.  The logic of regional markets may be an appropriate
strategy for efficient designing and sourcing of manufactured goods.  However, the economic
crisis in Latin America has caused severe problems of over-capacity for companies in
Mercosur, revealing the vulnerability of multinational strategies that create regional markets
that are highly inter-dependent.

Inter-firm relations have been strengthened on two levels.  First of all, relations
between assemblers and suppliers have been transformed as assemblers have passed on
greater responsibilities to their first-tier suppliers.  Assembler-supplier relations were
traditionally founded upon price-based competition, where the assemblers would use a broad
base of components suppliers to attain greater flexibility in price negotiation and parts
acquisition. This logic has been inverted with the reduction of the supplier base and reliance
upon one or two suppliers to conduct price negotiation, assembly, quality control and JIT
delivery to the assembly plant.

Second, relations between firms in the supply chain appear to have been strengthened,
as first-tier suppliers have become specialised manufacturers, responsible for the effective
management of the supplier chain and product assembly.  This new range of functions include
responsibility for product design, and the assembly of modules which must be delivered direct
to the final assembly line, with the guaranteed quality and cost specified by the assembly
client.  The research conducted among Brazilian automotive firms also shows that improved
manufacturing practices were diffusing throughout the production chain, bringing a virtuous
effect of "bootstrapping" (Sabel, 1995) whereby the practices of smaller firms are upgraded
via contact with larger companies as a result of these closer inter-firm relations.
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