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1. Introduction

It is well know the relevance of the interactiorstvieeen foreign and local firms in
developing countries. In theory, there is a wideadrconsensus on the positive effects
MNEs may have on domestic firms in host countri¢@wever, the evidence provided
by empirical investigation is mixed, depending be tountries, the periods of time, the
industries and methodologies considered. This isssume even more relevant to Latin
American countries, due to the large FDI inflowattheached the region in the second
half of the ‘90s.

Moreover, an increasing attention has been paith@orole of institutions and their
relations with the private firms in the context thie so-called Regional Innovation
Systems (RIS). These are systems in which indlsthissters are supported by an
appropriate infrastructure made up of universitiedleges and technical institutions: all
these provide for an appropriate level of humanabdpies, research institutes and
agencies, and meso-institutions (chambers, asgpw@atconsultancy systems), which
represent appropriate communication channels betfens and between firms and the
public sector.

This paper presents the case study of Fiat suppliuster in Betim, in the Brazilian
State of Minas Gerais. It aims to study both theractions between Fiat, other foreign
firms and local SMEs, and those between the Ital@mmanufacturer and Minas Gerais
institutional framework, also as potential RIS.

The paper is structured as follows: Paragraphsatwebthree discuss the development of
the auto-vehicles and auto-parts industries in BlifGerais and Minas Gerais
institutional framework. This part is mainly madp of direct interviews to several
officers working in the institutions consideredrd&gaph four contains the description
of how Fiat settled its activities in Minas Geraisd of the relations with its suppliers
(information given by Fiat executives during intews) while Paragraph five shows
the most important results given by a field redeaarried out among a sample of Fiat
suppliers. Paragraph six provides for some commhgsand policy suggestions.



2. The auto-vehicles and auto-parts industries in BRzil
2.1 The '70s and ‘80s

Auto-vehicles industry started its operations im8lrin the second half of ‘50s; during
the ‘20s, however, Ford had already set up a sasaémbly plant for imported parts.
The size of the Brazilian market is one of the nraasons that led MNESs to invest in
this industry, together with government policiedjiehh have been very efficient in

attracting big cars manufactures to make them pethair business in the country.
These policies followed the import substitutiorastgy and were aimed at introducing
in Brazil dynamic sectors whose target was to béastard and backward industrial
upgrading. As a matter of fact, although MNEs wstimulated to come to Brazil, the
main target of these policies was to promote domdsts’ development. In other

words, they aimed at attracting foreign capitalekhtould help the introduction of high
technology systems; therefore, thanks to this piesen the country, domestic firms
could start a catching-up process via technologfesprs.

Table 2.1 shows how the model was quite successfarms of industrialization. Brazil
experienced the creation of a great auto-vehiahesistrial park focused on MNEs
(Volkswagen, Ford, Fiat etc.) and also the birthaofnumber of local auto-parts
producers, which could benefit from technology lsp#rs that would probably derive
from car assemblers. Sdo Paulo’s region becameehter of automotive industry in
Brazil.

Table 2.1 — Scale of the auto-vehicle sector produen Brazil, 1976-1990

Year Cars Commercial vehicles Trucks Busses Total
1976 765,291 125,370 83,891 12,059 | 986,611
1980 933,152 115,540 102,017 14,465 | 1,165,174
1985 759,141 134,411 64,769 8,385 | 966,706
1990 663,084 184,754 51,597 15,031 | 914,466

Source: ANFAVEA (2003)

However, despite the success of the policies meati@above, the measures taken were
not sufficient to maintain Brazilian industry contipge in time. As Suzigan and
Villella (1997) point out, in the period between3D970 industrial policies and the
corresponding effort of the institutional buildimgas successful in pushing automotive
industry into a convergence process to meet intiemme industrial and technological
standards; but during the ‘80s, the same policiesewnot able to promote new
processes using the new technologies acquiredalale T clearly shows.

As a matter of fact, in the ‘80s auto-vehicles isity in Brazil started loosing
competitiveness. Although a modern production patted been achieved in the ‘70s,
the technological progress of the whole industrg haen created by MNEs and there
was no sign of innovation in domestic firms. As angsequence, technological
dependence was still very high. Furthermore, firomntinued to purchase new
machinery abroad as this was regarded as a strategice of new technologies and a
way to ensure an increasing development of lochistry.

In addition to the difficulties in importing new rhanery in the '80s, a key for the
modernization of the industry, new difficulties seodue to the crisis suffered by the
Balance of Payment. The shortfall in imports madth lthe local automotive and auto-
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parts industries loose their competitiveness. EMNES ceased to develop new
technologies inside their auto-vehicles assemiantsl

2.2 The ‘90s to the present

In early ‘90s, Brazilian government rearrangedntdustrial policy. Surveys had made
clear that the general loss of competitivenessesedif by Brazilian automotive industry
was due to the protectionist trade policies folldwe the past. Therefore, there was a
shift towards liberalization in trade policy, whigras achieved by lowering tariffs and
others barriers, and appreciating the Braziliamenwy (Suzigan and Villela, 1997).

This resulted in an immediate increase in imporfs complete vehicles: car
manufacturers began to import vehicles from thanepts firms because of the lack of
technology available at a local level, as the wambecompete with other manufactures,
which had already begun to sell their cars on theziBan market. As an example, in
1994, vehicles assemblers owning production plamtBrazil bought abroad almost
120,227 vehicles — i.e. 10% of the locally produstock. This increase in import
opportunities led to a modernization process carieeward both by assemblers and by
auto-parts producers. However, this process wasiynairiven by the technology
imported from abroad while imported vehicles, sedrdy global players, replaced
most of the auto-parts production, which usuallyg\aa internal process.

Following this, automotive industry faced a hugeéaance in its external accounts;
when this happened, the Brazilian government decideimpose restrictions on the
liberalization policy previously adopted in ordey tavor local production. In the
beginning, tariffs were raised and the governmeetitto establish import quotas on
vehicles without success as WTO forced it to wilwdthis measure. Finally, in 1995,
the “Automotive Regime” was introduced, aiming abmoting production and trade in
the automotive and auto-parts industries by me&apexial tax incentives.

This new policy, together with the fear for a faduof the stable and overvalued
exchange rate, significantly contributed to theaation of new FDI, leading to a
significant upsurge in output, as shown in Tabk 2.

Table 2.2 — Automotive indutry production in Braz892-2002

Year Cars Commercial vehicles Trucks Busses Total

1992 815,959 201,591 32,025 24,286 | 1,073,861
1993 1,100,278 224,387 47,876 18,894 |1,391,435
1994 1,248,773 251,044 64,137 17,435 | 1,581,389
1995 1,297,467 239,399 70,495 21,647 | 1,629,008
1996 1,458,576 279,697 48,712 17,343 | 1,804,328
1997 1,677,858 306,545 63,744 21,556 | 2,069,703
1998 1,254,016 247,044 63,773 21,458 | 1,586,291
1999 1,109,509 176,994 55,277 14,934 |1,356,714
2000 1,361,721 235,161 71,686 22,672 (1,691,240
2001 1,501,506 214,936 77,431 23,163 | 1,862,373
2002 1,521,431 180,030 68,500 22,699 |1,792,660

Source: Sindipegas, 2003 Annual report



Car assemblers already established in Brazil (E&t,and Volkswagen) as well as new
assemblers that entered the market (Honda, Mercédrgyeut/Citroen, Toyota and
Renault, just to name a few) began to build newdpetion facilities. The resulting
increase in investment and production is impressieéveen 1996 and 1998, the motor
vehicle industry invested more than 2 billion oflds per year in the industry and in
1997 it reached a peak of 1.68 million of units dueced. Then, in 1998-1999,
production fell to almost 1.1 million of units; k999 it began again to grow, reaching a
new peak of 1.52 million of units produced in 2§&hdipecas, 2003).

During the ‘90s, Brazilian auto-parts industry éolled more or less a similar path.
During early ‘90s it was characterized by a sh&e in sales, which reached their peak
in 1996; in 1997, however, sales index startedaib tb the levels of early ‘90s
(Sindipecgas, 2003). Auto-parts industry was alseptieinfluenced by the “Automotive
Regime” of 1995. Auto-parts producers were obligedface a fierce international
competition and this caused the need for largezgtmaents, followed by lower level of
increase in revenues due to the fall in pricess@&hmnditions favored global suppliers,
which started to invest in Brazil, often acquiriagisting firms. Foreign buyers were
mainly favored by the financial fragility of targetomestic firms, a friendly legal
framework and the increasing presence of globaérabkers. According to the 2003
annual report by Sindepecas (the auto-parts preosiubasiness association), till 1992
almost 72% of auto-parts companies was local arig @ was completely foreign
owned. In 2002, the percentage of local capital mames fell to 58%, while the
percentage of foreign owned companies reached 31%.

Chart 2.1 — Auto parts industry, ownership of firk®92 and 2002

1992
Majority of foreign L .
_ ital Majority of national
Mixed Ca? capital
Capital 5% 13%
0%
Foreign
Capital
National 9%
Capital
73%
2002
Majority of foreign
Misto(1) capital
- 0,
Capital 7% Majority of national
2% capital
2%
. Foreign
National .
Caital Capital
Pl 31%
58%

Source: Sindipegas, 2003 Annual report

As Table 2.3 shows, if we consider these propostiarterms of book value, we can see
that the importance of foreign firms rose from 48.1In 1994 to 78.4% in 2002.
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Furthermore, looking at the total sales figuregsthshow an increase in foreign sales
from 47.6% in 1994 to 75.6% in 2002. Things arener®re dramatic if we consider
investments: in this field, foreign firms accounfed 85,9% of the total investments in
the industry in 2002.

Table 2.3 — Companies according to their ownersBg-2002

%
Capital Sales Investment
Year Value value
1994 51,9% 52,4% 52,00
48,19 47,69 48,09
2002 21,6% 24,4Y 14,1%
a 78,4% 75,6 85,9

(1) National capital (2) Foreign capital
Source: Sindipegas, 2003 Annual report

These data make clear that the second cycle ofilBrazauto-parts industry
modernization was not boosted by the developmetudaafl capabilities, but by a wave
of new imported technologies, which is nhowadaysphdy causing a new technology
flow. However, the role of domestic firms withinethindustry has been seriously
questioned by these new investment flows.

Table 4 shows the percentages relevant to seviffieretht countries where parent firms

to foreign firms today operating in the Braziliama:parts industry are based. US have
been the most important source of investment irsdator, followed by Germany (even

though the share of the latter fell during the Y9@Gsance and Japan. It is interesting to
see how ltaly is ranked: this country was almoseabin 1992, but in 2002 it registered
a share of 5.9%. This figure was certainly deepfiuenced by the suppliers’ programs

introduced by Fiat, which will be illustrated iretfiollowing sections.

Table 2.4 — Home country of foreign firms operatinguto-parts industry (%),
1992 and 2002

Germany | US | UK | Japan | France | Spain | ltaly | Others | Total
1992 34.7 36.3 |58 8.3 5.0 .. . 9.9 100

2002 24.8 311 | 2.8 4.6 6.3 5.2 5.9 19.2 100
Source: Sindipegas, 2003 Annual report

2.3 The change in the supply chain structure

Since the ‘90s, a great change in the supply chamaffected the automotive industry
in Brazil. In the beginning, vehicles productionsmaanaged by car manufacturers,
which maintained all the most important functiossgh as design, R&D, etc.) inside

their plants. They only used to require some corepts1to auto-parts companies thus
fixing given standards of quality and price. Atsthétage, auto-parts companies were
composed mainly of local firms, which could bendfim the product and process

technology transfers from the central assemblahiswway they could achieve a certain

level of quality. Assemblers, however, used to poadalmost all their vehicles inside

their own facilities.
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In the ‘90s, the production structure of assemhdynpanies changed and this had a
huge impact on Brazilian industry. The main assgndompanies began to organize
their production according to a modular sourcingtemn as they bought from their
suppliers whole parts of vehicles. The system wgarozed as a pyramid: some auto-
parts plants provided complete systems (so-cafletidr supplier) and bought on their
turn parts and components from other supplietsTr). It is evident how this kind of
system could affect the supplier's market structaerording to an increasing
concentration process.

This new structure required auto-parts producetsein to play a new role as global
players. They started working close to assembly paories on different kinds of
activities, including R&D, also suggesting new s$wins about the construction of
complete modules for the assemblers’ productioeslirSome companies became even
stronger than their clients and started to devétmir own technologies inside their
facilities.

This dramatic change in the automotive industry whworking had a big impact on
Brazilian industry structure. The number of autotpaompanies dropped from 1500 in
1990 to 800 in 2003 (Sindipecas and BNDES). Foremgmpanies bought many local
companies, as it was explained in the previousgpapd, and a huge modernization and
internationalization of the sector took place. Mwower, when auto-parts companies
became part of a global sourcing system, also #ationship between vehicle
assemblers and auto-parts producers developedtiadffethe organization of the
industry.



3. Minas Gerais and its institutional framework

A presentation of Minas Gerais State institutidinainework is relevant to the aims of

the present work because, as it was suggestedebefdregional Innovation System is
made up of the interactions between firms and tistitutions present in a certain

geographic area. A brief presentation of this frad, like the one given here, allows

pointing out the interaction between the institnsiconsidered in this paper and all the
economic sectors involved; an example of this canthe case of Fiat's suppliers.

Moreover, we needed to pay a special attentioméospecific industry studied in this

case study as some of the institutions presentesl dre strictly linked to Fiat and to

auto-parts industry.

Broadly speaking, Minas Gerais presents a very mgdtitutional framework: 16
Universities, many research centers, vocationatitrg centers and public institutions
whose specific aim is to promote economic develogmend innovation, as the
industrial development institute (INDI — Institutie@ Desenvolvimento Industrial) or the
Minas Gerais Development Bank (BDMG — Banco de beskimento de Minas
Gerais). Many of these institutions were set upthe ‘70s and gave a significant
contribution to State development in the ‘70s a®®s: During the ‘90s many
institutions found themselves limited in their &ityi as there was a general consensus
about the need for public presence to be limitedhash as possible in the economic
system. However, unlike in many other Braziliant&afirst of all Sdo Paulo, in Minas
Gerais these institutions survived during the ‘@8d can now show a good potential in
terms of support to the economic system.

Moreover, as interviews made clear, these instiigtiare linked each other through a
close network of relations that provides for a grpatential in coordination and
efficiency of the policies adopted.

The following presentation is mainly based on titeriviews made during the project to
the representatives of the institutions considelredhose cases in which the interview
could not be arranged, information have been dérir@n secondary sources.

3.1 The industrial development institute (INDI)

INDI is a State agency created in 1968 with the @ampromote State industry
development by attracting investment both from pBmzilian States and from abroad
(FDI). Operations carried out by this institutioave always been supported both by the
State energy company (CEMIG — Companhia Energécsinas Gerais) and by the
State development bank (BDMG), which accounted eetbygely for the 75% and the
25% of the budget. In the beginning, therefore, @&Mas INDI majority shareholder
and this was because INDI served as client-hunteCEMIG.

INDI does not develop its own programs, as its iasknly to assist potential investors
in all their needs, above all providing them with sort of information about legal
framework, economic environment and public progracesried out by other
institutions, like the State Economic Council ori80.

The governance of this institute is linked to tblother institutions. INDI’s President is
directly appointed by the State governor while eteecutive board is composed of
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representatives from the Development Council, CEMIBDMG and FIEMG
(Federagdo das Industrias do Estado de Minas Gewdlisch is the Federation of
Industries of Minas Gerais. This organization alow joint management that helps
coordination and efficiency.

INDI does not have specific targets for its actiél. investments are welcomed and
encouraged in the same way. This is due to a datibestrategy aimed at promoting
horizontal investment, a strategy derived from #ssumption that investments are
valuable above all for their contribution to empitognt and fiscal revenues increase.
Other possible externalities regarded as impodaesntechnology transfers to local firms
(which would probably require more targeted po8giebut they are certainly far less
important than the other two factors mentioned.

From 1974 to 2004 INDI supported 1564 investmertjgmts, 894 of which were
Greenfield investments and 669 production capaexgansions. In particular, INDI
played a pivotal role both in the Fiat's establighin Betim and in the Fiat's project of
mineirizagao of its suppliers, (details of both operations v explained in the

following sections). These efforts made INDI win \'PA 2003 prize for efficiency in

investments attraction.

Among its most recent interesting actions, INDI lh@some partner in the European
program AL-Invest on behalf of Minas Gerais Stateprogram aimed at promoting

investment flows and business opportunities betweeropean and Latin American

firms. Moreover, INDI has an active role in theeimediation between several actors
involved in a BID-financed project on cluster dex@hent, in which, however, auto-

parts industry is not included.

3.2 The Minas Gerais Development Bank (BDMG)

BDMG is a State bank created in 1962 as a patiefrtstitutional system whose aim is
to promote local economic development. When thek lvaams founded, the structure it
was given by the Brazilian Federal Government wased at financing private
investments. It was composed of BNDES and of Ideaklopment banks: the former is
the National Bank for Economic and Social Developt{ereated in 1950s), which had
the responsibility to support big national projeetsd companies in their industrial
investments, and the latter belonged to the siSgétes and had the responsibility to
finance local projects and support local state kbgveent policy. During the ‘80s,
several development banks crashed because of trac crisis, fiscal constraints,
and in some cases because of mismanagement. DinentPOs, most development
banks were incorporated with local state banksiamdany cases privatized. BDMG is
one of the few exceptions.

Today, BDMG is linked to the Secretariat for Deyeteent of Minas Gerais as for its
administration. 60% of its resources is providedMipas Gerais State and by its own
cash flow; the other 40% are resources from BNDIESmain responsibilities are to
support private industrial investments, public astructure and rural activities in behalf
of state social and economic development.

BDMG has always supported local development anehfiinvestments. As Table 3.1
shows, in 2003 BDMG assisted 4691 clients, appmpWan operations for a total of
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US $230 million and generating 11.700 jobs. Witthiese loans, transport materials and
auto-parts industry are the items with the highiggtres, totaling more than US $71
million (BDMG, 2003). However, even though operasoapproved were 192, the
clients served were only 22 and this means thdigily there were opportunities only
for large firms.

Table 3.1: Basic data BDMG — 2003

Number of clients 4,691

Approved operations US$ 230 million
Liberate resources US$ 203 million
Total investments US$ 234 million
Employment generated 11,700

Source: BDMG, 2003 Annual report

In addition to this, through BDMG the State goveemtoffers a lot of public programs
aimed at boosting economic development. These anagwill be presented later in the
study, but it is important to point out how sometloém are specifically designed for
SMEs (such as “The competitive company in Minasa@&r “Estrada Real”, “Jaiba
fund”, or “Technological Base”). Other programs @aas target both SMEs and large
companies. This is the case of Fundiest, PROIM, fRIDstria and BNDES export
program.

3.3 Universities

Minas Gerais has 16 Universities and is the stdth the highest concentration of
federal universities in Brazil. These institutionffer almost 650 different degree
programs and in 2001 more than 145,000 new studemtdled there. Unfortunately,
quite all universities were closed when we caroet the interviews, therefore all the
information given here has been provided by opir@eked to other institutional actors
interviewed.

The most important university is certainly the FadldJniversity of Minas Gerais
(UFMG - Universidade Federal de Minas Gerais), Whaccounted for 72% of the
published papers and for 12% of the total patesdsstered in the State over the period
1990-2000. However, most of these patents wergeckbta medical or biological issues,
while only 10% of them regarded engineering topicselated subjects. Despite of this,
the engineering department of UFMG sometimes c@egmwith the vehicles and auto-
parts industry with regard to research and flowstoflents sent to the companies to
attend internship programs.

UFMG has been recently involved in a project foe treation of a “Technological
Park” in Belo Horizonte, a project promoted by B&ence and Technology Council,
which also includes the participation of IEL, FIEVEBd Sebrae. The university is in
charge for the Park development executive commétekgave the location area for the
pilot project. The “Technological Park” aims atestgthening the relations between the
University and partner industries. The universisgailly produces knowledge and does
not develop technology, but thanks to the creatibthe Park these relations could be
transformed by exploiting the proximity of univeysto industries, located in the same
area, in order to produce R&D for technology depaient.
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The Catholic University of Minas Gerais (PUCMG -nificia Universidade Catolica
de Minas Gerais) is another important institutioattoffers an engineering course in its
Betim campus. The offer of this kind of educati@s lbbeen clearly influenced by the
local presence of Fiat. It has to be said that nidayengineers studied there.

3.4 The National Service of Industrial Learning (&H)

SENAI (Servico Nacional de Aprendizagem Indusjrial one of the most important
vocational training service companies in Brazibdiongs to the national confederation
of industry (CNI - Confederacdo Nacional da Indajtiand it is part of the local
Federation of Industries (FIEMG). Its financial sasces partly derive from mandatory
contributions paid by all firms (1% of their totsdles) and partly from the revenues
earned through the courses offered. This institutias a good reputation of financial
solidity in the country. In Minas Gerais, SENAI hamre than 40 centers; we visited
one of them, drawing from this visit very usefufarmation about the organization of
the institution.

SENAI centers usually offer three types of servicHse first is a group of vocational
training courses, which can be classified in plahpeograms (fixed and paid by
participants) or special programs purpose-desigoadeet the requests of a particular
firm. The second type of service is the use of ldas firms can have access to when
they cannot run particular activities into theirroplants. The third type of activity is a
sort of consultancy service, provided mainly in fledds of technological evolution,
environment and design.

With regard to its relation with auto-parts indystSENAI has been deeply involved in
the organization of taylor-made courses for Figtippliers and is now involved in a
program named “Cooperation network on metal-measdniwhich includes public

authorities, firms and business associations a$ aglother supporting institutions.
Partnership seems to be a very widespread consiwge SENAI collaborates with
some universities (PUC and UFMG above all), bub &lgh other similar institutions in

other Latin-American countries (mainly in Mercosountries).

3.5 CETEC

CETEC (Centro Tecnologico) is a public technologurfdation founded in 1972. Its
history is not different from that of many othestitutions in the region: it was founded
after an important policy arrangement in order astér regional development, and
according to the arrangement it was in charge éshriological development. 600
researchers began to work in this center and beaaifuthe particular economy which
had always characterized the State, its researshowginally focused on mining and
metallurgy industries.

CETEC's importance has decreased over years. Noagdregates 54 labs, whose
estimated value is around US$ 70 million and treeeabout 120 researchers working
for it. Its main activity is applied technologicaésearch, mainly focused on the
following areas: minerals, metallurgy, food, enwimeent, metrology. The governance
of the center is connected to the Science and Tdotpp Council, and the State
provides for about 60% of the entire budget. Theai@ing 40% is drawn from service
provision to private firms, which total almost U3$nillion per year, with an average of
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400 new customers served every year. Sales areceecentrated as almost 10 clients
total US$ 1 million of the total services sales. TEE’'s most important clients are Fiat,
CVRD (mining), Cemig (Energy), Copasa (sanitatioAgesita (steel). Some of the
centre research projects are funded by federabresdunding institutes (Finep and
CNPq) and Fapemig.

CETEC also provides a consultancy service for itréhlgprojects and new inventions.
However, there are few examples of technologicalelbpment carried forward

together with the leading companies of the regidocording to Campolina and Lemos
(1996) “a major difficulty is its inability to edblish partnership with business
enterprises that results in excess capacity oatheratories”.

As for its relations with vehicles and auto-pamsnpanies, the interviews clarified the
important role CETEC played when Fiat started itsitiess in Minas Gerais. The center
was in charge as Fiat's State advisor for technoégssues. Then, in 1979 CETEC
developed an automotive technology program, throwbith it was carried out the
construction of the “Engine Test Lab” funded by tFend specialized in vehicles
security inspection, engine tests, fuel and oitsteand gas emission tests. Vehicles
assemblers usually use this Lab, but because tdatgion Fiat is its most important
client. The Lab, however, is not aimed at resolving problems found on vehicles:
specialized engineers carry out tests and sendtgedirect to Fiat engineering
department to make them be analyzed by Fiat eaginén this way, it does not seem
that the Lab provides for a significant partnershipthe problem solving process
between CETEC and Fiat. Finally, Fiat supplierelsaask to CETEC for technology
consultancies.

CETEC's relations with other institutions are mgimhformal. It has relations with
SEBRAE due to ProgEXx, while there is no directtretawith local Universities, except
for some research cooperation agreements and s&MECs researchers who teach in
local universities.

CETEC also acts as the government arm with regasne of its technology policies,
as it controls the Science and Technology Cour@ile of the most recent support
programs to firms is ProgEx, a national programnmwted by CETEC on behalf of
Minas Gerais government, whose aim is to help SMEspgrade their products in
order to meet international standards and beconmepetitive on the international
market. However, no report is now available abbatresults of this program.

3.6 SEBRAE

SEBRAE (Servico Brasileiro de Apoio as Micro E Pegas Empresas) is a national
institution which provides support service to smatld medium firms. It has local
offices in each Brazilian state. SEBRAE-MG is avate institution focused on the
development of micro and small enterprises. Itsnntask is to provide entrepreneurs
with knowledge and skills mainly related to managemissues. It promotes several
events in order to make suppliers meet customedsvareversa , and to foster new
business opportunities, partnerships and produt@atmology exchange. Furthermore,
SEBRAE provides a consultancy service on managenfie@ince, costs, production
techniques etc.
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SEBRAE MG governance is characterized by a clos@ark of relations with other
institutions. In fact, its board is composed ofresgntatives of the MG development
council, FIEMG, CETEC, some Universities, etc. Morer, SEBRAE is financially
supported by a mandatory percentage (it variesdmivd.3% and 0.6%) that all firms
have to pay according to their payroll.

In terms of technology spillovers, SEBRAE has depetl a special program to make
micro and small firms acquire new technologies. ptagram is called Sebraetec. Itis a
consultancy program which aims at spreading to riiero and small firms the
technology and knowledge already developed in rekeeenters. This program can
cover up to the 70% of the costs for the technologgsultancies for which a firm
contracted one of the accredited institutions. Sofrtbem are CETEC, Senac, SENAI,
UFMG and many other universities. Over the peri6@222004, the program registered
700 projects regarding 7,643 clients and raisedmnaount of US$ 2.5 million. Sebraetec
IS a very interesting program that can help to douilations between firms and
universities/research centers. SEBRAE acts onlya dwridge between the research
carried out inside university and entrepreneursnimg the inventions made by
universities into commercial opportunities. For rapée, SEBRAE signed an agreement
with  UFMG in order to promote university inventiort® small and medium
businessmen, with the aim of creating new busiopgsrtunities.

SEBRAE helps small and micro firms in improving ithproducts also thanks to its
metrology program, which allows firms to accesslapecialized in metrology. It also
provides them with financial support.

Another SEBRAE’s interesting program is its incuaprogram. This aims at
promoting the development of technological incubmio Minas Gerais State. Funds
allocated to this program are increasing, from 388,000 in 2003 to US$ 500,000 in
2004.

3.7 Sindipecas

There are many business associations in Minas &eaidipecas is certainly the most
interesting to this study as it aggregates 95%ubb-parts Brazilian companies. This
business association is part of FIEMG, which intil aggregates all Minas Gerais
business industry associations. Sindipecas ceuoitiiaé is located in Sdo Paulo but it
also has a local office in Belo Horizonte.

Its main association activities are:

1. signing international technological cooperationeggnents with other similar
associations;

2. organizing training courses;

3. organizing seminars and workshops;

4. participating in negotiations of international teadgreements related to the
industry;

5. preparing an annual statistics book, carrying awther studies and market
analysis;

6. providing legal assistance and other forms of cliasay to its associates.

-14 -



Its office in Minas Gerais is almost new and woirkglose connection with its central
office in S&o Paulo. It does not perform any sdeagdivity at a local level and some of
the associated companies have more relations wittentral office in S&o Paulo.

3.8 Other Institutions

This paragraph contains a brief review of someratistitutions that do not play a very
important role with regard to auto-vehicles andogarts industries in Minas Gerais.
This helps to understand better the many resouofeBlinas Gerais institutional
framework.

IEL (Institute Euvaldo Lodi) was founded in 1969das a national institute connected
to CNI and FIEMG. Its mission is “to promote indust development by means of
business capacity building programs and supportteichnological research and
innovation”. It has been founded according to itireovative and widespread concept
that partnership between universities and indugrythe key to sustain economic
development. In the IEL office based in Minas G&r&iresearchers work to study and
analyze different economic sectors. This institsiteow working on the development of
some local production arrangements (49 arrangenmetdsal).

The model followed by IEL is closely related tottlbhthe Regional Innovation System
introduced in the background paper. In fact, thedamental concept implied by the
model is that the cluster should be governed bgrangittee in which many different
actors should be represented, such as federad, atat municipal institutions working
on behalf of the government, universities and otbehnical training centers, research
centers, business associations, financial institgtiand, of course, private firms. With
regard to IEL’s relations with Fiat, this comparsked IEL to work in order to facilitate
its relations with universities, research instisugsd other companies as it can increase
its R&D and improve its products’ development inagt. In particular, this was the
case occurred in 2002, when Fiat invested mondlyarcreation of 4 new labs in Brazil
(optics, acoustics, electromagnetics and electsdnithe greatest problems to be faced
in this kind of relations are due to confidentigliintellectual property of joint actions’
results and researchers’ salary.

FAPEMIG (Fundacdo de Amparo a Pesquisa do Estadédinkes Gerais) was founded
in 1986 and is a research funding agency. It wasupeto fund basic and applied
research in institutes and universities, and tanote joint efforts of institutions and
enterprises as to develop technology further (Cdimgpdiniz and Lemos, 1996). The
foundation is funded by a fixed ratio of the statbudget and is a state institution
controlled by Science and Technology Council.

Just to give an idea of its importance, FAPEMIG washarge for financial support to
1,113 research papers published in 1999, whichumted for the 77,5% of the total
scientific literature produced in that year (Albeggue, 2001). The new challenge that
FAPEMIG has now to face is to stimulate scientfimoduction in new and more
advanced fields, not only related to the traditioesearch fields in MG (like mining
and metallurgy).

The Jo&o Pinheiro foundation (FJP), establishetB#0, is a socio-economic research
center and a statistical institute for the processf state social and economic data.
During 1970s, FJP had “an active role in Minas @ésconomic planning. After a long

period of crisis in 1980s it has focused on sumilyasic statistics and on training of
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civil servants as a “government school”. His area Rlanning never recovered”
(Campolina Diniz and Lemos, 1996).

-16 -



4. Fiat's experience in Minas Gerais
4.1 Establishment and success of Fiat in Minas Sera

Minas Gerais’ economy has always been charactebyélde predominance of low-tech
scale-intensive sectors such as mining and megglluduring the ‘70s, these sectors
accounted for almost the 60% of total added vahdethey still are very important. In

2001, Minas Gerais produced the 57.5% (15,792 tnaisons) of Brazil pig iron, and

the 38% (9,765 thousand tons) of rolled steel.

After Fiat had built its plants in 1976, the addedlie produced by automobile industry
increased from 1.2% to 6.7%. By the end of the ‘808 during the ‘90s, thanks to the
local government policy aimed at attracting autdgpa&ompanies in the region, the
added value of the industry rose to 12.1%.

Fiat established its operation in Betim, a munilfpdocated about 30 minutes from

Belo Horizonte. Its choice had no relation with keireeds or with a local automotive
tradition (as it was pointed out above, Minas Geesionomic expertise was mining and
metallurgy); in fact, S&o Paulo had been the ti@ui center of car manufacturing

since 1950s. However, Minas Gerais strategic osiin the middle of Brazil, on the

routes leading to the North and to Rio de Janeara not too far from S&o Paulo,
increased its attractiveness as a location tog-ménts.

The reason why Fiat decided to establish its oeraihere can be fully explained when
taking into account the role played by local ingitdns; in particular, it has to be
analyzed the role played by the Government thatiged Fiat with a huge package of
fiscal incentives, credit, land and infrastructuBesides this, the State itself became a
Fiat Company partner, owning a share of 46% in éagital (Lemos, 2000) until 1988.

Fiat's success over the years can be see in theefigin Table 5, which show the
company’s aggregate production from 1976 to 2003.

Table 4.1 — Fiat production, 1976-2002

Year Cars Commercial vehicles Trucks Total
1976 8,350 nc nc 8,350
1980 145,199 15,018 nc 160,217
1985 114,370 36,611 nc 150,981
1990 162,577 61,091 nc 223,668
1995 396,517 67,152 nc 463,669
2000 362,419 71,274 88 433,781
2003 309,520 48,446 240 358,206

Source: ANFAVEA (2003)

From 1976 levels, when Fiat produced about 8008 icaa year, in 2003 the company
reached a production of more than 300,000 cars. ddmeement of the “Sector

Chamber”, signed in 1992 by the government and clehiassembly companies
,Spurred Fiat on the national market. The key poihthe agreement was the tax
reduction for the so-called “popular car” (engineta 1000cc). In 1994, Fiat reached a
share close to 29% in the light vehicles market wad ranked second, coming after
Volkswagen, the market leader, which had a shar@3@8%. Fiat's “popular” car was
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the second most sold car that year. In 2003, Fiatlyred 309,520 cars in Betim, a
figure equivalent to a bit more than 20% of totadton vehicles of Brazil. Fiat is now

Brazil market leader and employs 7,800 people lpcahile the whole sector is

estimated to employ almost 16,300 people in there@iat interview).

With regard to one of the issues discussed abaethie effective level of technology

transfers to local affiliates, usually large MNHeelFiat are accused for not to transfer
the relevant knowledge outside their headquarteiswvever, when Fiat's case is

compared to other automotive companies in Brazi§ possible to say that the Italian
manufacturer is (with GM) the company which carrms# the most decentralized

strategy with regard to its relation with its parérm. This can be easily explained as
its Brazilian plant is the biggest after Fiat l&aliBefore the macroeconomic

liberalization program carried out in the ‘90s,thad about 400 peoples working in its
engineering department. During the ‘90s, the nunatbgreople working there fell to no

more than 100 (Lemos, 2000). However, after chamge® been made to the macro
policy, incentives to companies like Fiat and GM growing again and both Fiat and
GM are now investing in local engineering in ordercarry out more than the simple
traditional “tropicalization”. Since 2001, the Fiamgineering team in Brazil has joined
the Italian engineering team in order to work tbgeton co-design, to carry on market
research and to build project vehicles for locatkats (Quadro & Consoni, 2004 and
Fiat interview). Nowadays, the Brazilian enginegraifice has increased to 200 people,
who are working on the stylization of some new nteder the local market and have

already worked on the development of the Palidqiat.

Finally, an important issue to be mentioned is’&iabntribution to local innovation.
According to Campolina and Lemos (1996), its cdntiion to R&D investment was
$186.2 million in 1996, equivalent to the 66.8%luod total private business expenditure
in R&D under the special federal program 8861. Meex, Table 4.2 reports the main
demandeupf patents in Minas Gerais over the period 1988619

As the Table shows, between 1988-96 Fiat registdBepatents and is ranked sixth on
the list of the twenty biggest patent demandemslimas Gerais. On the top of the list,
the other five companies listed belong to the ngmmetallurgic sector. Vehicles and
auto-parts companies have asked for 60 patentsnadviserais, almost the 5% of the
total number of patents demanded in the States Ihteresting to observe how Fiat
registered 10 out of the 14 patent related to im@dslesign. This information confirms

that in automotive industry design is certainlyigddf in which there is much room for

local innovation.
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Table 4.2 — Patent registered by firms accordindpéar ownership, 1988-1996

Firm Ownership DI Ml | MU | PI |TOTAL %
Usiminas FOP 0 0 11 | 117 128 10.14
Cia Vale Rio Doce STA 0 0 33 59 92 7.29
Alcoa FOR 0 48 11 17 76 6.02
Mendes Jr Sid. DOM 0 0 9 66 75 5.94
Acominas FOP 0 0 18 26 44 3.49
Fiat Automoveis FOR 10 16 3 4 33 2.61
Odous Indl Coml Ltda DOM 0 10 18 0 28 2.22
Acesita FOP 0 0 11 12 23 1.51
Muller Plasticos e Metais DOM 0 6 12 1 19 1.27
Hammer Ind Autopecas DOM 0 7 5 4 16 1.11
Vibracéo Pronta Entrega Roupas DOM 0 14 0 0 14 1.03
Belgo-Mineira DOM 0 0 5 8 13 1.03
Itatiaia Moveis DOM 2 9 2 0 12 0.95
Tacom Ltda DOM 0 0 7 5 12 0.87
Copasa (saneamento) STA 1 0 4 6 11 0.63
Protec eletromec DOM 0 0 2 6 8 0.63
Telemig STA 0 4 2 2 8 0.55
Dacoralita ind com DOM 0 4 1 2 7 0.55
Enduro ind com DOM 1 0 0 6 7 0.55
Fanape fab nac perfumes DOM 0 7 0 0 7 0.55
Nansen DOM 0 1 1 5 7 0.55
Ritz do Brasil DOM 0 0 4 3 7 0.55
Mendes Jr Sid. DOM 0 0 3 4 7 0.55
Subtotal 14 | 250 | 162 | 353 655 51.90
Total do Estado 28 [125 |397 |587 1,262 100
DOM — Majority Nacional DI — Industrial design patent

FOP — minority participation of foreign capital MI — Industrial model patent

FOR — Majority participation of foreign capital MU — Utility model patent

STA — State owned enterprises PI - Inventino patent

Source:Base de Dados INPI e RAIZ

4.2 The mineirizacéo program and the formation stippliers’ clusters

When Fiat started its production in Betim, it beganducing complete vehicles, like
any other automotive assembly plant; it used to duyumber of components from
suppliers mainly located in Sdo Paulo and to céritre complete assembly process.
Only 15 suppliers were located near Fiat. During 70s, as it was pointed out above,
the macroeconomic and incentives policy was orént®wards production
internalization on national territory; this is whyat imports were not very consistent.

Things changed in 1989, when Fiat launched itsaftguality program”, which involved
new decision processes (less centralization) andirdegrated logistics of material
flows, production and commercialization planninghe aim of the company was to set
up “just in time” and “zero inventories” systems. 1992 Fiat was the first assembly
company in Brazil to introduce these concepts adpetion systems (Neves, 1999).
The final goal was to promote competitiveness adease its national market share.
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There were two very important things that affediieel success of this new strategy: a
good and close relation with its suppliers andatteaction of key suppliers close to its
facilities in Betim. This was because Fiat stratagyed at transferring some of the car
production stages to some key suppliers, in omerdate a “modular sourcing” system.
This could reduce inventories and the number ofpkens to deal with as well as
increase Fiat production flexibility.

The mineirizagdo program has been the core ofnig strategy, which later helped to
increase the number of suppliers located neardridtalso their quality. This program
was developed by Fiat together with some publititirtfons (like INDI) and with the
government support.

An important element that characterized the minag&o program is the fact that Fiat
spurred its international providers to build thpiants near its own ones in order to
provide modular systems according to a just-in-tidediver. In some cases, Fiat
provided technical and managerial support to conggawhich decided to establish
there, while to others it even gave financial suppthese elements help to explain the
great flows of FDI to the region. “One of the reasdo the raise of the participation of
MNEs was the priority given by Fiat to global prders that stimulate the suppliers that
belongs to Fiat Group to locate in to the regio@aineiro, Toyshima and Barreto,
2000). However, also new vehicles assemblers stabkshed their operations in the
State, as it was mentioned before, played an irapbrole in the attraction of auto-parts
producers to Minas Gerais.

The role played by public authorities was also ingmut to the success of the
mineirizacdo program. In particular, the developmeh two programs helped the
process: the Fundo Fiat program and the Federagr&ro for industrial and
technological development, which reduced income ftax R&D expenditures. The
Fundo Fiat program was developed thanks to anaditcFiat could benefit from: this
credit was assigned by the State to BDMG in orddinance the mineirizacédo program.
At the beginning money was provided by Fiat, and is the reason why return
payments go back straight to the Company. The Deweént Bank provided funds for
investments to those companies interested in Imgjltheir plants in Minas Gerais State,
but Fiat had the right to decide which company &hdave been funded by the Fundo
Fiat as this company provided the necessary fiahnesources. However, BDMG was
in charge to analyze the payment capacity of eaatpany.

Over the years, the mineirizacdo program attractetb-parts companies that now
account for more than the 70% of total Fiat pureBa#ccording to the group officers

interviewed, today Fiat has 223 suppliers in Brag# of them are located in Minas

Gerais and 40 located within a 10Km radius fromiBeSome of them built their plants

between Great Belo Horizonte and Great SP, supplyath markets. Others are located
close new car factories in Minas Gerais (Mercedes\folkswagen), or between Great
BH and Rio de Janeiro.

Mineirizacdo was certainly a very important procéss Fiat competitiveness as it
helped the company to reach an important placeiwithe Brazilian automotive

industry. It made possible to Fiat to decreaseritsluction costs and to introduce new
and more efficient production processes. By usingdumar sourcing systems the
company has been able to expand its car produstittrout the need of increasing its
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production facilities. Similarly, after the minadcdo and the internationalization
processes of the ‘90s, thanks to which many foregmpanies came into the region,
modular sourcing systems also gave as result indisthnological up-grading and
modernization, and spread of innovation.

However, this modernization was not driven by tedbgy transfers to Brazilian
companies, but rather by new investments and bybaylsourcing companies
establishing in the region from abroad. These con@gaeither bought Brazilian auto-
parts companies or invested in new facilities nEat, therefore replacing other
suppliers located in Sdo Paulo. In any case, farasliGerais State the mineirizacéo
process was very important in terms of job creatttate economy diversification and
fiscal revenues.

4.3 The relation between Fiat and its suppliers

The relation between Fiat and its providers carclbssified in different ways. These
relations depend on the kind of product or systemmanies provide, which also says
whether one supplier must have its facilities @ne production stage) close to Fiat:

- Modular sourcing system suppliers usually shoulctlose to Fiat (or 100 km
maximum) in order to deliver the product “just ime” or to lower inventories.

- Other modular systems suppliers or those who agoresible for one stage of
the assembly process on the Fiat assembly line @ilastic glue) have their
production structure or provide some kind of aasie¢ inside Fiat facilities,
supplying their services on a so-called “shoppiegter” system.

- Some suppliers are not close to Fiat and supply pheducts from other States
like Sdo Paulo. Usually these companies produaggelacale components (like
glass) or have other important clients in othersggaphic areas where vehicle
assembly companies are based.

- A few companies that work according to the modatarrcing system were born
first inside Fiat and later became an independemipany. Even their executives
came from Fiat sometimes. Some of them have Fi#tteas exclusive client (9
of the suppliers considered in our research seflvden 75-100% of their
production to Fiat) but most of them have otheients.

- Others work as so-called “contra-trabalho”. Thesmpganies sell to Fiat only
services: Fiat buys raw-materials to give themawehthem processed and then
delivered, paying just for the service.

According to the managers interviewed, relationsvben Fiat and its suppliers are

driven according to a kind of “intention agreemetdr example, when Fiat works on a
project for a new vehicle, it may ask its supplisvsdesign a component, after it has
fixed its quality and price. The provider usesoi technology and specific knowledge
to develop and build the component, but it alse@uBs its details with Fiat. In other

cases, Fiat just asks its supplier to produce donteof existing components: providers

can negotiate prices only if they are open to disdheir costs, as they are forced by
Fiat to lower their own prices, but to raise praitut quality every year.

Moreover, Fiat’'s orders or agreement are not gueeahas they usually are not formal
agreements. However, when Fiat cannot find anyratheplier for a special component
or wants to have one particular provider, it hetpssupplier when it is in difficulties,
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providing it with quality guarantee or funding @hs more unusual). During the years
in which the “mineirizacdo” was applied, Fiat aoddl institutions worked together to
help local suppliers to develop themselves andtttac foreign ones as to make the
former solve their problems and to increase produelity together with Fiat global
competitiveness.

Finally, Fiat's managers explained the system thrapgany has developed to check and
improve the quality of its suppliers. This systerarkg according to several different
indicators. If any problem about the quality ofaanponent arises, Fiat asks its supplier
to start a quality program to solve the problemerEffore, the supplier has to examine
the quality of its products and investigate theseaof the fault and whether the problem
derives from its own supply system. If this is ttase, it has the responsibility to solve
the problem. When the problem persists, Fiat stgst®wn quality program on the
component and tries to solve it collaborating with supplier. In most cases, suppliers
are charged for guaranteeing quality controls backwalong the chain (information
derived from interviews). This is an extremely imjant feature of the relation between
Fiat and its suppliers, at least at a potentiatlleit can increase the possibilities of
knowledge transfers between Fiat and its supptirtsbetween first tier and second tier
suppliers. Research results contained in the negtions will clarify whether this
potential has been exploited by local firms in It years.
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5. Research results

The aim of this section is to illustrate the maasults obtained by interviews to Fiat’s
suppliers. Fiat managers contributed to the rekelaycproviding a list of 36 first tier
suppliers and sending them a presentation e-madrdier to avoid difficulty in data
collection. INDI and first tier suppliers contrilmat on their turn to provide a list of
second tier suppliers. 67 firms were contactedb@8nging to the first tier, 35 to the
second tier and 4 to both first and second tieBs.fiBns accepted to answer the
questionnaire, but unfortunately 3 of them haveb®esn of use to the research because
of incompleteness in their answer. Therefore, it §ample is made up by 30 firms.

5.1 Features of the sample
Table 5.1 shows the firms classified accordindhdource of their capital.

Table 5.1: Source of capital

National 12
of which national share >75% 12
Foreign Owned 18
of which foreign share >75% 17
of which 75%> foreign share >50% 1
Total 30

Source: interviews

In the sample considered there are 12 domesticsfand 18 foreign firms. This quite
well reflects the present situation of the industrrazil where, as it was explained in
section 1, MNEs almost dominate. Another importafdrmation that can be drawn
from the table is that only in 1 case the foreibare of capital is less than 75% (indeed
in most of the cases it is 100%). This means that “joint-venture” model is not
certainly among the most used entry mode to thiketaforeign investors do prefer to
keep a high control on their assets, probably dugéd necessity to retain some specific
knowledge or advantage at managerial level or aésmuse of the gap some potential
partners may suffer in terms of technology or skill

As for the type of product provided, Fiat classfies suppliers according to three main
categories, namely providers of metal, chemical aledtric products. As Table 5.2
shows, in the sample there are 17 providers supplynetal products, 4 supplying
chemical and 9 for electric products.

Table 5.2: Products provided

Source: interviews

Total

Foreign

National

Metal

17

8

9

Chemical

4

2

2

Electric

9

8

1

Total

30

18

12

It is worth noting that when considering metal atftemical products supply, the
presence of foreign companies is almost equivatenbat of domestic firms. Foreign
companies are instead the main suppliers of etegiroducts (this reflects the
proportions contained in the list provided by Fiat)
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Another important feature is the location of theng. As it is shown in Table 5.3, firms
are mainly concentrated in Betim, followed by Cgaia, Sete Lagoas and Mateus
Leme, towns very near to Betim (within 30 minutes).

Table 5.3: Location

Total Foreign National
Betim 12 7 5
Contagem 4 3 1
Sete Lagoas 3 1 2
Mateus leme 2 1
Other 5 3
Total 30 18 12

Source: interviews

The last feature to be analyzed is the size ofithes considered in the sample and this
can be derived from their number of employees. Aabl@ 5.4 clearly shows, the

majority of the companies included in our sample medium-sized firms. In 2003, in

fact, 18 firms counted less than 500 employees. sEmple also includes large firms
(12), which is not surprising when the scale-inkem$ature typical of world auto-parts

industry is considered.

Table 5.4: Size of firms

Total Foreign National
<100 2 0 2
100-200 9 7 2
200-300 2 2 0
300-400 2 1 1
400-500 3 1 2
>500 12 7 5
Total 30 18 12

Source: interviews
5.2 The MNEs

As many firms of the sample are MNEs, it is alsteliesting to analyze some of their
features before analyzing other issues.

The first feature that needs to be considered i€EMIMome country. Table 5.2 shows
the results of our research and makes clear hanmportant to bear in mind that this
study focuses on an important Italian MNE. In fddi,firms out of 18 are Italian, while

the others are from US, Japan, Germany and Luxergbou

Table 5.5: Origin of foreign firms

Germany 1
us 4
Italy 10
Japan

Luxembourg

Total 18

Source: interviews
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A second important feature is the reason that |&EMto locate their operations in

Minas Gerais. Again, the subject of this study, ki@t suppliers, and the attention given
to them are confirmed by the answers given by tmpanies of the sample: 83.3% of
the firms stated they decided to establish thesiress in Minas Gerais in order to
follow an important customer that had previouslyested in that area. The fact that
50% of the firms come from Italy confirms the imfaorce of the minerizacao program,
which has helped the development the whole Minasi&e&uto-parts industry. This

process has been also called “follow — the client”

Table 5.6: Reason for locating in MG

Region Country
Natural resources presence 11.1% 5.6%
Cheap labor force presence 16.7% 5.6%
New market opportunities 11.1% 22.2%
Following an important customer that previously invested in the area 83.3% 61.1%

Source: interviews

A third interesting feature is MNEs entry mode. Aiing to the interviews, half of the
firms undertook a Greenfield investment, while Quoed pre-existing private firms
and only two of them chose the joint-venture model.

A fourth element that has to be considered is theedsion of the parent group. Firms
were asked to answer both in how many countrieis ¢ieup operates and how many
subsidiaries the parent group owns. The answegslgleonfirm the hypothesis that
most of the foreign firms of the sample belongaimér groups: in the 50% of the cases
the parent group operates in more than 10 countiitbsmore than 10 subsidiaries, as it
Is shown in Table 5.7.

Table 5.7: groups size

7. How many subsidiaries has your parent firm?

1. Only this one 27.8%
2.2-5 11.1%
3.5-10 5.6%
4.>10 50.0%
5. Unknown 5.6%
Total 100.0%
8. In how many countries does your group operate?

1. Only here and in the headquarters country 5.6%
2.35 22.2%
3.5-10 22.2%
4.>10 50.0%
5. Unknown 0.0%
Total 100.0%

Source: interviews

Finally, autonomy of the subsidiaries is anothemnissue to be considered. In order to
check their level of autonomy, firms were askedatswer where the main decision
makers centers were located compared to some kag.arable 5.8 contains the results
drawn from the answers: as it was expected, swrgdishow a high level of autonomy
about certain operations, such as input and sepriceurement, production planning
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and relation with public institutions. It is intsteng to note that they have a certain
autonomy also with regard to product developmebi6® of the cases). In other fields
however, it can be seen that it is the parent foract as decision making body. This is
the case of new investments, R&D and innovatiomaly, strategic planning and
executive personnel management present a somehosvireterogeneous scenario.

Table 5.8 Main makers location in certain key areas

Within the | Regional Shared parent

company headquarters | Parent firm | firm-company | Total
Input procurement 88.9% 5.6% 5.6% 0.0% | 100.0%
R&D and innovation 22.2% 11.1% 44.4% 22.2% | 100.0%
Marketing and advertising 55.6% 22.2% 22.2% 0.0% | 100.0%
Product development 55.6% 11.1% 16.7% 16.7% | 100.0%
Production processes planning 77.8% 11.1% 5.6% 5.6% | 100.0%
Strategic planning 27.8% 16.7% 27.8% 27.8% | 100.0%
New investment decisions 22.2% 5.6% 50.0% 22.2% | 100.0%
Services procurement (consultancies, legal
advises,...) 72.2% 11.1% 5.6% 11.1% | 100.0%
Executive personnel management 38.9% 16.7% 33.3% 11.1% | 100.0%
Relation with public institutions (authorities,
universities, associations...) 72.2% 16.7% 5.6% 5.6% | 100.0%

Source: interviews

5.3 Firms’ performance

Firms’ performance is always one of the most dadicaubject to be analyzed.
Companies are usually reserved about sensible daty. 20 firms answered the
question on the value of their sales over the ya@gertheless, it is possible to draw
interesting conclusions from Table 5.9, which sumpes the results. The table shows
the averages of the total sales for the firms dmstvered the question and the averages
of the two sub-sample of domestic and foreign firfiise proportion of answers is the
same of the entire sample (60% of foreign firms 40% of domestic ones). The figures
reported are weighted averages in which the weigtéshe share of the firm’s single
shares. These are calculated on the total saléseofirm according to its category
(foreign or domestic) and for each year considefée. results show that the domestic
firms of the sample grew more than foreign one®iTaverage sales have increased to
25.8%, while foreign firms registered only a 19.8%rease. These results, however,
might have been distorted by the presence of Usismamong the domestic firms.

Table 5.9: Sales growth — weighted averages

Total (20) Foreign (12) Domestic (8)
2001 23.2% 21.1% 26.3%
2002 22.7% 22.8% 22.6%
2003 19.8% 14.1% 28.4%
Average 21.9% 19.3% 25.8%

Source: interviews

Employment dynamics can provide other indicatiobsua firms’ performance and is
summarized in Table 5.10 together with the relewaeighted averages. In this case
there were only two missing answers. It is intengsto note that over the years the
situation has completely changed: in 2001, emplaoynmecreased while in 2002 and
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2003 it suffered a fall, which made firms be bagk000 employment levels. Beyond
the international market trend, this might be tiffeat of the restructuring processes
firms undertook when it became evident that thessaind production forecasts made
for the Brazilian car market during the second lmdlthe ‘90s had been disappointed
and could not be achieved.

Table 5.10: employment growth, weighted averages

Total (28) Foreign (17) Domestic (11)
2001 1.3% 1.8% 0.9%
2002 -2.6% -4.0% -1.9%
2003 -0.7% 0.2% -1.3%

Source: interviews

However, it is obvious that these figures cannotdmesidered completely exact as they
can be subject to bias due to the presence ofemutlnd to possible distortions
introduced by the number of firms which did not\aes

Therefore, it is necessary to find out other waysieasure their performance. In a more
gualitative way, the firms were questioned aboet dbquisition of new customers and

suppliers, which might be seen as a proxy for arefmse in their economic activity. The

answers to these questions are shown in Table 5.11.

Table 5.11: a proxy for the performance (and pgszkrelevance for the company)

All sample Yes No High Low rrelevant

New national customers were acquired 73.3% 26.7% 90.9% 9.1% 0.0%
New foreign customers were acquired 60.0% 40.0% 88.9% 11.1% 0.0%
New national suppliers were employed 83.3% 16.7% 84.0% 12.0% 4.0%
New foreign suppliers were employed 53.3% 43.3% 68.8% 18.8% 18.8%
Domestic Yes No High Low Irrelevant

New national customers were acquired 83.3% 16.7% 100.0% 0.0% 0.0%
New foreign customers were acquired 75.0% 25.0% 88.9% 11.1% 0.0%
New national suppliers were employed 75.0% 25.0% 88.9% 11.1% 0.0%
New foreign suppliers were employed 33.3% 66.7% 75.0% 25.0% 25.0%
Foreign Yes No High Low Irrelevant

New national customers were acquired 66.7% 33.3% 83.3% 16.7% 0.0%
New foreign customers were acquired 50.0% 50.0% 88.9% 11.1% 0.0%
New national suppliers were employed 88.9% 11.1% 81.3% 12.5% 6.3%
New foreign suppliers were employed 66.7% 27.8% 66.7% 16.7% 16.7%

Source: interviews

Answers given show a certain dynamics: 73% of finesf acquired new national
customers and 90.9% of the companies regarded #ogsesitions very important to the
company. In particular, domestic firms were mor&vacin acquiring new customers
and this could explain the higher sales growth. datis worth noting that foreign firms
show a greater inclination to employ new suppligrsich might lead to expand their
production, but also to a greater turnover in tteviglers employed.

The share of local sales and purchases and theemtation of sales are other key
aspects when analyzing firms’ performance and tbexerelevant to the purposes of
this research. Table 5.12 reports the answerset@tlestion about which geographical
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areas sales they have as targets. The table cldaonlys that exports are very limited
(7.2%), and it is no surprise that, in this caseeifjn firms registered a slightly higher
share (9.2%). In general, we can say that the ihajof the sales are within the State
(60%). Here, again, foreign firms registered a bigpercentage (63.4%), which is
probably due to the fact that they located in MiGerais mainly to serve customers
located in the same area, while national firms,clvthave a longer history, might have
more customers in other Brazilian States. Foreignsf are more export-oriented than
domestic firms and this happens because MNEs deailynin intermediate inputs
within their group at an international level, prathg not only intra-industry trade, but
mainly intra-firm trade.

Table 5.12: Geographical areas targeted by sdhaplésaverages — cumulated values)

Total Foreign Nationals
Local (within your city) 36.9% 38.2% 35.2%
Regional (within the State) 60.0% 63.4% 55.3%
National 92.8% 90.8% 95.6%
Abroad 7.2% 9.2% 4.4%

Source: interviews

Table 5.13 shows the shares of inputs accordinthéo source. Again, the share of
inputs import is very low, even though it is hightean exports’. Moreover, foreign

firms still import a certain amount of inputs fraabroad (18.7%). However, the nature
of the data (simple averages) could hide probleetated to possible outliers. The
percentage of inputs purchased within the Stat&bi6% for national enterprises and
42.8% for foreign ones. The values assumed forl logauts purchased by national

firms are very strange and could be due to miswstdedings occurred during the
interviews.

Table 5.13: Origin of inputs (simple averages — clated values)

Total Foreign Nationals
Locally 10.8% 16.2% 2.8%
Regionally (within the State) 47.9% 42.8% 55.6%
Nationally 86.7% 81.3% 94.8%
Abroad 13.3% 18.7% 5.2%

Source: interviews

Finally, another key aspect of firms’ performansetheir level of dependence from

customers. For this reason, firms were asked tovemahich had been their sales share
to their three most important customers out ofrttaal amount of sales and which had
been Fiat's share out of the total amount of saleg. answers reported in Table 5.14
show that Fiat is much more important to foreigms (58.7% of average weight over

total sales) than to national ones (39.7%).

Table 5.14: Level of dependence
%... Total
50.9%
67.4%

National
39.7%
67.3%

Foreign
58.7%
67.5%

Of products and services sold to FIAT
Of sales to the three most important customers over total sales

Of purchases from the three most important suppliers over total inputs
purchases
Source: interviews

39.7% 385% 41.6%
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This might be explained by the fact that many fgndirms are Fiat’s first tier suppliers,
while in the case of national firms, many of thamstjsupply Fiat's suppliers. However,

a certain level of dependence seems to be the canmread, as it is shown by an
impressive 67.4% of average weight registered kytlinee most important customers
over the total amount of sales. Looking at inputpases, the average percentage of the
three most important suppliers is 39.7%. In thisecanational firms registered a higher
percentage (41.6%) than that shown by foreign ones.

5.4 Human Capital and innovation potential

The first interesting thing to consider is where frersonnel employed by firms come
from. Table 5.15 clearly shows how the majoritytleé people employed by the firms
considered in the sample come from the town in viihe firm is located. Surprisingly,
this percentage is higher in foreign firms (54.1%hile national firms show a higher
number of employees coming from other Braziliane&x€15.3%). These results can be
explained when we consider that domestic auto-gfartss often have their central
office in S&o Paulo and many of their employeesedmm there. As it was expected,
the percentage of foreign personnel is higher meifm firms, but it is very low in
absolute terms (0.6%).

Table 5.15: origin of personnel 1

Total

Foreign

National

City

53.0%

54.1%

51.7%

Region

33.0%

33.2%

32.9%

Country

13.5%

12.1%

15.3%

Abroad

0.4%

0.6%

0.1%

Total

100.0%

100.0%

100.0%

Source: interviews

Table 5.16 enables us to see that in 10 out obi&ign enterprises, there is at least a
small percentage of people who studied abroad; gbigentage is much lower in
national firms (20%). Moreover, in 13 out of 14 mmndtional companies employing
foreign people, these come from the headquartersitcy.

Table 5.16: origin of personnel 2

FOREIGN 0% <10%
Your employees that studied abroad 8 10
Foreign employees 4 14
People coming from the headquarters 5 13
NATIONAL 0% <10%
Your employees that studied abroad 10 2
Foreign employees 8

Source: interviews

Once understood the geographical origin of thequarsl employed in the firms, it is
also essential to assess the educational leveli®fworkforce in order to assess the
level of human capital. Table 5.17 shows the ans\geren with regard to this point: it
can be clearly seen that national firms can beffrefih higher levels of human capital
than foreign firms can. Indeed, the percentageadgates working in domestic firms is
sensibly higher than foreign firms’. Moreover, imndestic firms there is a higher
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number of employees who attended secondary schwile the percentage of people

who received a technical education is almost theesa the two cases.

Table 5.17: Education level

Total

National

Foreign

University

10.4%

11.9%

8.5%

Technical education

17.7%

18.0%

17.3%

Secondary (non technical) School

31.6%

36.5%

25.4%

Primary School or less

40.3%

33.5%

48.8%

Source: interviews

This data need to be handled with the usual cadenenalso have to accept a definition
of human capital based on education, which mighjumsstionable.

As for innovation potential, firms were asked toswer how many people were
involved in R&D or more in general in innovationtigties. In both cases the relative
majority of the firms answered that more than 10pgbe are involved in this kind of
activities. The number of domestic firms that an®aleo this question is slightly higher
than foreign corporations number. However, by caispa, in a higher number of
national firms there are no people specificallyolwed in innovation activities.

Table 5.18: People involved in R&D or innovatioriaties

Total Foreign National
0 6.7% 5.6% 8.3%
la5s 23.3% 27.8% 16.7%
5a10 23.3% 22.2% 25.0%
>10 46.7% 44.4% 50.0%
Totale 100.0% 100.0% 100.0%

Source: interviews

The same situation might be the result of a gres¢arch vitality or of a decline in the
innovative capability of the firm. For this reasdinns were also asked to answer which
had been the dynamics in this field in the lasedry.

Table 5.19: Dynamics of people involved in R&D pnovation activities

Total

Foreign

National

Increased

60.0%

66.7%

50.0%

Remained the same

33.3%

27.8%

41.7%

Decreased

6.7%

5.6%

8.3%

Total

100.0%

100.0%

100.0%

Source: interviews

The results show how in foreign firms R&D and inaten dynamics development has
been fairly more intense than in the national fishthe sample. However, this does not
mean that there was no innovation process withiomals firms, as the following
paragraph will confirm.

5.5 Innovation performance of domestic firms
As this study is focusing its attention on the etfeof the interactions between domestic

and foreign firms and between them and institutigngppeared necessary to introduce
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a specific section about innovation performancedamestic companies. This is to
understand which could be the possible benefitomat firms can derive in terms of
productivity and innovation. These firms were askédut all the changes occurred in
the last 4 years related to the many aspects #imaseggest “innovation”. Moreover, for
all the changes introduced by innovation, firms evasked to assess their importance
with regard to productivity innovation.

Beginning with enterprise’s governance, in 8.3%hef cases new stakeholders entered
or the legal form of the enterprise changed, beffittm in which this happened assessed
it as highly important. However, in the 58.3% oé tbases, the organization structure
underwent a significant change and where it happeatighe firms again regarded it as
an highly important innovation.

Table 5.20.1 Governance innovations
Yes NO High Low | Irrelevant
New stakeholders entered or the legal form changed 8.3% | 91.7% | 100.0% | 0.0% 0.0%

The organizational structure was significantly modified 58.3% | 41.7% | 100.0% | 0.0% 0.0%
Source: interviews

Turning the attention on product innovations, wa e that 83.3% of the firms

introduced new products on the national markethwaih high impact in 80% of the

cases; only the 58.3% introduced new products trrniational markets, but here there
was a high impact in 100% of the cases. 91.7% efitins stated they improved their
old products in a significant way, but only 50% reet® have replaced them. 66.7% of
the firms carried out significant up-grades of theackaging or their products design,
but only 16.7% of the firms registered a patent.

Table 5.20.2 Product innovations

Yes NO High Low | Irrelevant

New products were introduced...
...for the national market 83.3% | 16.7% | 80.0% | 20.0% 0.0%
...for the international market 58.3% | 41.7% | 100.0% | 0.0% 0.0%
Old products were significantly up-graded 91.7% | 8.3% | 90.9% | 9.1% 0.0%
Design or packaging were significantly up-graded 66.7% | 33.3% | 75.0% | 12.5% 12.5%
Obsolete products have been replaced 50.0% | 50.0% | 83.3% | 16.7% 0.0%
Product variety has been enlarged 75.0% | 25.0% | 88.9% | 0.0% 11.1%
A new patent has been registered 16.7% | 83.3% | 100.0% | 0.0% 0.0%

Source: interviews

Turning to process innovations, which firms unaniisly regard as very important,
91.7% of firms introduced new stages in their padun process, and the same
percentage was awarded international Standarddiczags like 1SO. 58.3% of the

firms bought new machineries from MNEs, while 83.B%tught new equipments from
national firms and 50% from abroad. Again, only726.0f firms registered a patent
related to their production process.

Table 5.20.3 Process innovations

Yes NO High Low | Irrelevant
New stages were introduced in production processes 91.7% | 8.3% |100.0% | 0.0% 0.0%
Stages of production process were outsourced 33.3% | 66.7% | 75.0% | 0.0% 25.0%
Introduction of International Standard certificates (like 1SO) 91.7% | 8.3% |100.0% | 0.0% 0.0%
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New machineries and equipment were bought...
...from MNEs operating in the country 58.3% | 41.7% | 100.0% | 0.0% 0.0%
...from a national firm 83.3% | 16.7% | 90.0% | 10.0% 0.0%
...from abroad 50.0% | 50.0% | 100.0% | 0.0% 0.0%
A new patent has been registered 16.7% | 75.0% | 100.0% | 0.0% 0.0%

Source: interviews

When considering administrative and planning inmioves, also regarded as very
important by enterprises, it can be seen thatiatisf improved their administration
procedures; 58.3% of the firms introduced new e&giat planning instruments and
financial planning skills were improved in 83.3% tble cases. 91.7% of the firms
changed its inventory management system and imgriwrel raising ability. In 75% of

the cases the ability to identify new targets was acreased.

Table 5.20.4 Administrative and planning innovasion

Yes NO High Low | Irrelevant
Administrative procedures improved 100.0% | 0.0% | 91.7% | 8.3% 0.0%
Ability to identify medium-long run targets increased 75.0% | 25.0% | 100.0% | 0.0% 0.0%
New strategic planning instruments were introduced 58.3% [ 41.7% | 100.0% | 0.0% 0.0%
Financial planning skills improved 83.3% [ 16.7% | 100.0% | 0.0% 0.0%
Fund raising ability improved 66.7% | 33.3% | 87.5% | 12.5% 0.0%
Inventory management changed 91.7% | 8.3% | 100.0% | 0.0% 0.0%

Source: interviews

Acquisition of new available technologies is anotingportant dimension of innovation.
Basically, in all the cases, new computers werelmsed and new software introduced:
both are regarded as very important innovatiorteéoccompany and 58.3% of the firms
opened a website in the last 4 years.

Table 5.20.5 New technologies

Yes NO High Low | Irrelevant
New computers were purchased 91.7% | 8.3% [ 100.0% | 0.0% 0.0%
A new software has been introduced 83.3% | 16.7% | 90.0% | 10.0% 0.0%
A website has been opened 58.3% [ 41.7% | 85.7% | 14.3% 0.0%

Source: interviews

Finally, even though it might not be strictly caheied an innovation, the development
of human resources can certainly be considereq aggect to innovation performance.
In this field, almost all the firms provided tramgj to their employees (of all levels) and
83.3% of firms introduced programs for assessing@w®el training needs. However,
this last activity is the one which has been regdrth a different way compared to all
the other activities mentioned, which firms havegareled almost all as highly
important. 30% of the firms introduced training essng programs, but the companies
did not considering them very important.

Table 5.20.6 Human Resources

Yes NO High Low | Irrelevant
The operatives received training 91.7% | 8.3% | 100.0% | 0.0% 0.0%
The administrative personnel received training 100.0% | 0.0% | 100.0% | 0.0% 0.0%
The executives received training 91.7% | 8.3% | 90.9% | 9.1% 0.0%
Personnel training needs were assessed 83.3% | 16.7% | 70.0% | 30.0% 0.0%
Particular incentive schemes were introduced 75.0% | 25.0% | 100.0% | 0.0% 0.0%
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| Working conditions improved | 91.7% | 8.3% | 100.0% | 0.0% | 0.0% |
Source: interviews

In conclusion, we can notice a certain level obwattion performance in domestic firms

if the concept of innovation adopted is the broad explained in the background paper.
Obviously, when this concept is restricted to thember of patent or technological

inventions registered, the rate of innovation irs tRiat's domestic suppliers sample
would turn to be very low.

Another important issue related to innovation pemance and also connected to
interactions between different actors regards themmources of information used for
innovation activities.

Table 5.21: Source of information relevant to ingiben

Internal High Low Irrelevant

R&D department 72.7% 9.1% 18.2%
Production area personnel 81.8% 9.1% 9.1%
Marketing and customer satisfaction area personnel 90.9% 9.1% 0.0%
External High Low Irrelevant

Suppliers 72.7% 18.2% 9.1%
Customer 90.9% 9.1% 0.0%
Competitors 54.5% 18.2% 27.3%
Consultancy firms 54.5% 18.2% 27.3%
Institutional High Low Irrelevant

Universities 18.2% 36.4% 45.5%
Research centres 27.3% 18.2% 54.5%
Technical schools 27.3% 18.2% 54.5%
Business Associations 18.2% 27.3% 54.5%
Public development institutions 18.2% 18.2% 63.6%
International organizations 18.2% 18.2% 63.6%
Other High Low Irrelevant

Conferences 18.2% 54.5% 27.3%
Fairs & exhibitions 54.5% 27.3% 18.2%
Informal relations (Clubs, relatives,...) 27.3% 18.2% 54.5%
Internet 45.5% 27.3% 27.3%

Source: interviews

Among internal sources, the R&D department is régarms highly important by 72.7%
of firms and it is worth noting that it is even hay (81.8% and 90.9%, respectively) the
percentage of firms that regard as very importathero areas like production or
customer satisfaction. Among external sources,%207 firms considers its suppliers
very important, while customers are considered liigmportant by the 90.9%.
Competitors and consultancy firms seem to be leg®oitant, since 27.3% of the
sample consider them irrelevant. When turning stitutional sources, figures change
completely. The firms considered in the sample nmégastitutions as not very important
as a source of information relevant to innovatidihe percentage of firms which
answered “irrelevant” ranges from 45.5% (univeesitito 63.6% (public institutions
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and international organizations). Among other sesir€airs exhibitions and internet are
regarded as important source of information (tlpeircentage of “high relevance” is
respectively 54.5% and 45.5%).

5.6 Interactions between domestic and foreign fiamg their effects

This is in a way the central point of our analysiss almost certain the existence of
interactions between foreign and domestic firmslasomestic firms stated they have
some kind of interaction with MNEs present in tmeaaand all MNEs stated they have
relations with domestic firms.

The second point that needs to be assessed isdrétathe frequency of these contacts.
Among domestic firms, 66.7% of them said they hdaiy contacts with MNEs, while
25% has contacts with them once or twice a weekvever, the 61.1% of foreign firms
described their contacts with domestic firms adydaased, while the 22.2% said the
they come in contact with them once or twice a roht any case, the conclusion that
can be drawn from the answers given is that comtaet generally frequent.

As for the mode in which relations developed, peas@ontacts are without doubt the
first channel of communication between firms, meméd by the 91.7% of domestic
firms and by the 77.8% of foreign firms. This chahns followed by business
associations, whose share represents only the 16f7h& answers given by domestic
and the 38.9% given by foreign firms. This are nesting data because business
associations can certainly be a channel foreignsfican exploit to come in contact with
national ones. Fairs and new employees seem toinehow important to national
firms (8.3%) while foreign firms mentioned them amting to a share of 33.3% and
22.2%, respectively. Institutional programs and emtising are simply regarded as
irrelevant in the answers given by domestic firmd as of very limited importance in
those given by foreign firms (11.1%).

Another important issue is what kind of contact hasn established between firms. In
its first column, Table 5.22 shows the answersmivg domestic firms (this means that
the rows must be read with reference to domegtiosii: it can be clearly seen that
domestic firms are mainly suppliers to foreign fr94.4%). However, in the 55.6% of
the cases MNEs have to face the competition obnatifirms and in the 50% of the

cases they also act as their suppliers.

Table 5.22: Kind of contact between domestic amdifm firms

Foreign firms’ answers National firms’ answers
Customers 50.0% 100.0%
Suppliers 94.4% 75.0%
Competitors 55.6% 41.7%
Partner in joint-ventures 0.0% 16.7%
Partners in distribution network 0.0% 16.7%

Source: interviews

The answers given by national firms confirm that B&Nare mainly customers, but in
this case 75% of the firms have also foreign fimmsong their suppliers and 41.7%
faces MNEs competition.
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As for the backward linkages established by MNEs,asked foreign firms to specify
which kind of activities domestic suppliers carmyt dor them in order to give a more
detailed analysis. Table 5.23 shows how in alldhges domestic firms are components
suppliers. However, domestic firms are also meetibas suppliers of general services
(88.2% of the cases), of specialized services #8).6f assembling services (64.7%)
and even as responsible for distribution (only 28.4Moreover, we asked if there were
any kind of subcontract agreement existing betwigems and it is worth noting that
general services is the form of supply which is ensubject to subcontract (73.3% of
the cases), followed by assembling and specialsgrdices. Components supply is
characterized by subcontract agreement only in9%5@ the cases, which might
indicate a certain turnover in the “suppliers pads also Table 5.11 suggests.

Table 5.23: kind of product or services suppliedhbgional to foreign firms

Subcontract?

Yes Yes No
Provision of inputs and part 100.0% 35.3% | 64.7%
Provision of assembling or other production phases 64.7% 63.6% | 36.4%
Provision of specialized services 70.6% 58.3% | 41.7%
Commercialization/distribution 29.4% 40.0% | 60.0%
Provision of general services (transport, cleaning...) 88.2% 73.3% | 26.7%

Source: interviews

Now, when we investigate the backward linkages tiexjsin many cases between
MNEs and domestic firms, another issue that ansdbe possibility of some kind of
spillover effect due to these relations. Therefong, questionnaire tried to understand
this. Table 5.24 shows MNEs’ answers to which axctiey took towards their domestic
suppliers.

Table 5.24: Actions undertaken by MNEs with theinestic suppliers and relevance
for the company

Yes NO High Low Irrelevant
Ask to increase product quality 100.0% 0.0% 100.0% 0.0% 0.0%
Visit to suppliers facilities 94.4% 5.6% 76.5% 23.5% 0.0%
Ask to adopt new production process
technologies 83.3% 16.7% 100.0% 0.0% 0.0%
Ask to introduce new inventory management
practices 72.2% 27.8% 84.6% 15.4% 0.0%
Ask to introduce new administrative practices 44.4% 55.6% 75.0% 25.0% 0.0%
Ask to increase the strategic planning
capabilities 61.1% 38.9% 90.9% 9.1% 0.0%

Source: interviews

The first thing to point to out is the way in whiell MNEs asked their suppliers to
increase their product quality. In 94.4% of ca8#NEs visited their suppliers’ facilities
in order to help this process of improvement, [816% of the firms that carried out the
visit regarded it as not very important. MNEs fregtly asked to adopt new process
technologies (83.3%), to introduce new inventorynageement practices (72.2%) or to
increase strategic planning capabilities (61.1%pdHers were asked to introduce new
administration practices only in the 44.4% of tlasas. Therefore, it can be said that
MNEs made a certain effort to help their supplierslevelop. How much these efforts
have been efficacious it can be verified througk #nswers given by national
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enterprises when they were questioned about thefiberthey derived from their
relations with multinational customers.

The question asked to domestic firms follows thiégpa of possible spillover effects in

terms of technology transfers due to backward tyelsa a pattern created by UNCTAD
in the World Investment Report 2001 (UNCTAD, 200Iherefore, we asked the firms
how in the last four years their linkages with rmational customers had helped them
to deal with the many different aspects of techgigia up-grading. These have been
classified into product technologies, process teldgies, managerial know-how,

human resources, information and financial support.

Starting with product technologies, in 91.7% of tiases, linkages with multinational

customers helped the firms to introduce new pradand to improve their quality (this

confirms the answers given above by foreign firmE)ese two aspect have been
regarded as very important by 90.9% of the firms.

Table 5.25.1 Product technologies up-grading

Yes No High Low Irrelevant
Introduction of new products 91.7% 8.3% 90.9% 9.1% 0.0%
Improving quality 91.7% 8.3% 90.9% 9.1% 0.0%
Investing in R&D 50.0% 50.0% 83.3% 0.0% 16.7%

Source: interviews

However, only 50% of firms said that MNEs helpedrthin investing in R&D, even
though 83.3% of those that answered “yes” regandieals very important to the
company.

Turning to process technologies, in 91.7% of treesaVINESs helped the introduction of
new machinery and equipment and to monitor prodagblanning and quality control.

In all the cases, new production processes werelaleed with the help of MNEs and in
the 83.3% of the cases domestic firms plants wisieed by foreign customers.

Table 5.25.2 Process technologies up-grading
Yes No High Low Irrelevant
Introducing new machinery and equipment 91.7% 8.3% 90.9% 9.1% 0.0%
Monitoring production planning, quality control and testing 91.7% 8.3% | 100.0% 0.0% 0.0%
Improving layout, operations and quality through visits to
reciprocal facilities 83.3% | 16.7% 80.0% | 10.0% 10.0%
Developing new production processes 100.0% 0.0% 83.3% 8.3% 8.3%

Source: interviews

As for managerial know-how, 91.3% of the firms whkedped in improving their quality
assurance systems, 66.7% in managing inventorids5&8m8% in introducing new
marketing or organizational practices.

Table 5.25.3 Managerial Know how up-grading

Yes No High Low Irrelevant
Managing inventories 66.7% | 33.3% 87.5% 0.0% 12.5%
Implementing quality assurance systems 91.7% 8.3% | 100.0% 0.0% 0.0%
Introducing new marketing or organizational practices 58.3% | 41.7% 85.7% | 14.3% 0.0%

Source: interviews
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Human resources is another important field in whMNEs seem to have helped
domestic companies up-grading.

Table 5.25.4 Human resource up-gradin
Yes No High Low | Irrelevant
Improving company’s personnel skills 100.0% 0.0% | 91.7% | 0.0% 8.3%
Access for Your employees to MNEs internal training 66.7% | 33.3% | 75.0% | 0.0% 25.0%
Hiring of employees previously employed by MNEs 50.0% | 50.0% | 83.3% | 0.0% 16.7%

Source: interviews

In all the cases national firms personnel skillsevenproved with the help of foreign
customers. In 66.7% of the cases employees comamg lomestic firms were given
access to internal training programs organizedhayr tcustomers and in 50% of the
cases employees previously employed in foreign dirmere hired by national
companies.

Furthermore, also information is a possible charthedugh which national firms can
benefit from significant upgrading. In 91.7% of tlkases, MNEs helped national
companies to collect information about future osdem very important aspect for
production and financial planning. Moreover, in ®. of the cases the relations
national firms had established with foreign custmiteslped them to obtain information
about international markets; this is another essleetement for strategic planning.
Finally, in the 58.3% of the cases, representatigésnational firms who were
interviewed said MNEs provided them with informati@about international trends,
which is necessary to maintain competitiveness.

Table 5.25.5 Information up-grading

Yes No High Low Irrelevant
Collecting information about future business requirements 91.7% 8.3% 90.9% 9.1% 0.0%
International markets information provision 66.7% | 33.3% 87.5% | 12.5% 0.0%
International trends informations 58.3% | 41.7% | 100.0% 0.0% 0.0%

Source: interviews

Financial support is the last aspect to be examiAsdt was expected, in this case the
share of help coming from relations with foreigmTs is lower than in the other fields
already examined. Only in 41.7% of the cases, e¢laions helped to improve medium
and long term financing and within those caseslikip was not always delivered in a
manner which could have an important impact onctirapany. However, in 66.7% of
cases, the setting of minimum prices and abovprathpt payments can be considered
a little help to firms in order to improve theinéincial stability.

In conclusion, we can state that a certain levdkohnology transfers can be regarded
as an interaction between foreign and local firoarried out through backward
linkages.

Table 5.25.6 Financial support

Yes No High Low Irrelevant
Setting minimum pricing and quantities agreements practices 66.7% | 33.3% | 100.0% 0.0% 0.0%
Prompt payments 66.7% | 33.3% | 100.0% 0.0% 0.0%
Improving medium and long term financing 41.7% | 58.3% 80.0% | 20.0% 0.0%

Source: interviews

- 37 -



Other kind of relations that need to be assessetharforward linkages established by
MNEs with their domestic customers. First of alhas to be analyzed which kind of
supply MNEs provided to local domestic firms. Thané the answers given by national
firms, it is possible to see that in all the ca$emeign firms provide parts and

components, even if in some cases they also prapéeialized services or general
services.

As usual in literature, there is limited informati@vailable about the way in which
interactions with foreign suppliers affected nasibfirms. However, in the 55% of the
cases, intermediate products showed an increadeeinquality. In the 44.4% of the
cases, relations with foreign suppliers helped dimdirms to adopt new technologies
and even though this can be regarded as a flimglemee, it also might indicate a
certain level of technology transfer, also due td&#4 forward linkages.

Spillovers derived from competition (i.e. a competi effect) are certainly a stronger
evidence of how interactions affected domestic dirrm fact, 73.3% of the firms
mentioned the increase in internal efficiency aseffiect of their interaction with
competitors because of their need to face competiiith foreign/domestic firms. It is
worth noting that the percentage of foreign firmecreasing their efficiency is
considerably higher than domestic ones’. In the Gfi%he cases a fall in prices was
also mentioned as a competition effect. Howeverjamestic firms mentioned the exit
of foreign competitors from the market as an effediile 50% of foreign firms said
domestic competitors left the market. Even thoughk &lso is likely to be a flimsy
evidence, it could also be a sort of crowding digat evidence.

Table 5.26 Competition effects

Total Foreign National
Yes High Yes High Yes High

Some of your competitors left the market 33.3% 80.0% | 50.0% 80.0% 0.0%

Decrease of the prices of the goods you produce 60.0% 100.0% | 60.0% | 100.0% | 60.0% | 100.0%
Increase in wages 26.7% 75.0% | 10.0% | 100.0% | 60.0% 66.7%
Increase of the prices of input you buy locally 13.3% 100.0% | 20.0% | 100.0% 0.0%

Increase in internal efficiency to stay in the market 73.3% 90.9% | 80.0% 87.5% | 60.0% | 100.0%
Increased variety of products in the market 40.0% 100.0% | 40.0% | 100.0% | 40.0% | 100.0%

Source: interviews

Therefore, if national companies seem to have ltedein some ways from an
increased efficiency, pushed by competition wittefgn firms, a crowding out effect is
also another possible consequence.

5.7 Interactions among foreign firms and their efffe

The aim of this section is to analyze interactibesveen the foreign firms considered
in the sample in order to compare them with intéoas between domestic firms. In all
the cases it has been verified the existence efantions with other foreign firms.
61.1% of them described these relations as vequéet (daily basis); personal contacts
(72.2% of cases), business associations (44.4%jJaarsd(38.9%) are among the most
mentioned channels thanks to which interactionsatablished.
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With regard to the kind of the relation establisi@dong firms, Table 5.27 shows the
answers given. In 88.9% of the cases, other forbigrs are customers and in 77.8%
they are suppliers. In 44.4% of the cases thewre ¢gempetition relation between the
firms, while only in 5.6% of the cases other forefgms are partners in joint-ventures.

Table 5.28 Form of relation with other Foreign fairm

They are customers 88.9%
They are suppliers 77.8%
They are competitors 44.4%
They are partner in joint-ventures 5.6%
Partners in distribution network 11.1%
Subcontractors 5.6%

Source: interviews

The level of interaction among firms does not awboally imply a real mutual
involvement. This is the reason why we also trieccheck which was the degree of
these interactions by measuring the joint acticarsied out by firms in the last four
years. 77.7% of the firms collaborated with othaeign firms. Table 5.29 shows the
main answers given about what kind of actions wagbped by foreign firms: product
development and design are the most common joitibrec (64.3% of the relevant
cases). Training of human resources is anothewitgctconsidered a joint action
(35.7%), while financing, sales and purchases ardlyra matter of joint actions.

Table 5.29: Main joined actions

Design of products 64.3%
Product and process joint development 64.3%
Training of human resources 35.7%
Financing of some projects 21.4%
Joint Input purchases 21.4%
Joint product sales 21.4%
Joint participations to fairs and exhibitions 14.3%

Source: interviews

After the existence of joined actions and theiurathave been verified, we can now
consider which have been the main effects theydmafirms. In the 85.7% of the cases
firms said they experienced an effective develognuémew products or processes,
while in 78.6% of the cases their product qualitgreased. Exploitation of business
opportunities shows this same percentage. Mutuadt tis reported to have been
increased in 57.1% of the cases, human resourdityqahave been improved in 50%
of the cases as well as the promotion of the beemithe local market.

Table 5.30: Effects of joined actions

Yes No High Low Irrelevant
Developed new products or processes 85.7% 14.3% 100.0% 0.0% 0.0%
Increased the product quality 78.6% 21.4% 100.0% 0.0% 0.0%
Exploited business opportunities 78.6% 21.4% 81.8% 18.2% 0.0%
Increased reciprocal trust in other agents 57.1% 42.9% 87.5% 0.0% 0.0%
Improved the quality of human resources 50.0% 50.0% 100.0% 0.0% 0.0%
Promoted better its brand in the local market 50.0% 50.0% 100.0% 0.0% 0.0%
Improved commercialization 42.9% 57.1% 100.0% 0.0% 0.0%
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Introduced organizational innovations 35.7% 64.3% 100.0% 20.0% 0.0%
Achieved a better insertion in the external market 28.6% 71.4% 100.0% 0.0% 0.0%

Improved its input procurement 21.4% 78.6% 100.0% 0.0% 0.0%
Source: interviews

Less frequent effects were actions aimed at impgwdommercialization and input
procurement, at introducing organizational innaatand at better integrating the firm
on the external market.

5.7 Interactions among domestic firms and theieaff

As it was noticed in the case of foreign firmscatomestic firms, almost all the ones
considered in the sample, interacted with othepnat firms (with one exception due to
the lack of opportunity for interaction). Here agathere is a high percentage (72.2%)
of firms that describe their interaction with otligrmestic firms as daily basis relations.
Finally, as for the way in which relations have mestablished, personal contacts are
the most cited channel (100%), followed by fair axthibitions (72.7%), and business
associations (63.6%). In this case, also advegtisimegarded as important (27.3%).

Relations among domestic firms have different festiirom the ones established with
foreign companies. As Table 5.31 shows, in alldhges domestic firms described their
relation with other domestic firms as supplier-ons¢r one; in the 63.6% of the cases
they are also customers, in the 54.5% competitorthe 27.3% subcontractors while
nobody seems to be involved in joint ventures.

Table 5.31 Form of relation with other domestionfr

They are suppliers 100.0%
They are customers 63.6%
They are competitors 54.5%
They are subcontractors 27.3%
Partners in distribution network 18.2%
They are partner in joint-ventures 0.0%

Source: interviews

The low percentage of firms that undertook jointiaats in the last 4 years (33.3%)
confirms the low degree of close relations amongeigic firms.

Table 5.32 Main joint actions

Product and process joint development

Joint Input purchases

Training of human resources
Joint product sales

Design of product s
Financing of some projects

S R R SR IS

Joint participations to fairs and exhibitions

Source: interviews

Only three firms developed products or processesilaboration with other national
firms. Input purchases and human resources traiogogirred as joint actions in two
cases. Joint product sale, product design, fingn@nd participation to fairs and
exhibitions could be found only in one case.
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Table 5.32 Effects of joint actions

Yes No High Low Irrelevant

Increased the product quality 100.0% 0.0% | 100.0% 0.0% 0.0%
Developed new products or processes 100.0% 0.0% | 100.0% 0.0% 0.0%
Improved its input procurement 75.0% 25.0% 66.7% 33.3% 0.0%
Improved commercialization 75.0% 25.0% 66.7% 33.3% 0.0%
Increased reciprocal trust in other agents 75.0% 25.0% | 100.0% 0.0% 0.0%
Improved the quality of human resources 50.0% 50.0% | 100.0% 0.0% 0.0%
Introduced organizational innovations 50.0% 50.0% 50.0% 0.0% 50.0%
Exploited business opportunities 50.0% 50.0% | 100.0% 0.0% 0.0%
Promoted better its brand in the local market 25.0% 75.0% | 100.0% 0.0% 0.0%
Achieved a better insertion in the external market 0.0% 100.0%

Source: interviews

Joint actions seemed to have produced very posdffects. In all the cases, firms
increased their product quality and developed neyegsses. In the 75% of the cases,
reciprocal trust, input procurement conditions @oednmercialization were improved.
However, even when these actions brought severakfit® to the firms which
undertook them, it is very important to point obe tlack of joint activities between
domestic firms, compared to what happened withiai§m companies.

5.7 Interactions between firms and institutions #&mgir effects

This paragraph contains the results drawn fromati@vers given to the section of the
guestionnaire dedicated to the institutional framew It is divided into subsections
concerning educational institutions, business asBons and public development
institutions in this order.

5.7.1 Educational and research institutions

Table 5.33 shows the percentage of firms that hal&tions with the educational
institutions introduced in section 3. Senai is thast cited institution (82.8%), and it is
worth noting that this percentage is even higheoragrforeign firms (88.2%). UFMG
follows with an average percentage of 51.7%, highan that of PUC-MG (41.4%).
20.7% of the firms said they have relations withTEE and again the percentage of
foreign firms is higher than that of national comies.

Table 5.33: Interactions with educational and regeanstitutions

Total Foreign National
1. Universidade Federal de Minas Gerais 51.7% 52.9% 50.0%
2. Pontificia Universidade Catélica de Minas Gerais 41.4% 47.1% 33.3%
3. Cetec - Fundacéo Centro Tecnolégico de Minas Gerais 20.7% 23.5% 16.7%
4. Fundacao Jodo Pinheiro 0.0% 0.0% 0.0%
5. Sistema Sesc-Senai 82.8% 88.2% 75.0%

Source: interviews

There are several main reasons that led firms ek hrelations with educational

institutions. Table 5.34 shows the most importarégso Lack of information is the most
mentioned reason (46.7% of the cases), followethbly of suitable research programs
(40%). Firms also mentioned the limited availapibf funds (33.3%) and geographical
distance (26.7%). Lack of trust does not seem ta bery relevant reason.
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Table 5.33: Obstacles to relations with educatiamal research institutions

Lack of information 46.7%
Lack of suitable research programmes 40.0%
Scarce fund availability 33.3%
Geographical distance 26.7%
Lack of trust 6.7%

Source: interviews

When considering the firms that do have relationth veducational and research
institutions, our main interest was to understaridctv kind of relations have been
established and which have been their effects effiims. Table 5.34 clearly shows that
training courses have been the most widespread @drmelations (84.0%) between
firms and these institutions. In 90.5% of the cdgess regarded these courses as very
important to them. In many cases, firms allow stusléo make apprenticeship training
for short periods inside their plants (68%), bullyadn the 28% of the cases there have
been technical research projects. However, ittsr@sting to note that 100% of those
firms which undertook such projects regarded themvery important. Consultancy
projects are mentioned in the 32% of the casedepemce and seminars in the 36%, but
only 55.6% of the firms consider them very impottan

Table 5.34: Kinds of the relations with educatiomadl research institutions

Yes High Low Irrelevant
Training courses 84.0% 90.5% 4.8% 4.8%
Stages 68.0% 82.4% 11.8% 5.9%
Conference and seminars 36.0% 55.6% 33.3% 11.1%
Consultancy projects 32.0% 75.0% 25.0% 0.0%
Technical research projects 28.0% 100.0% 0.0% 0.0%
Research projects to identify new markets 16.0% 100.0% 0.0% 0.0%

Source: interviews

The effects produced by these interactions are sarimed in Table 5.35. It is no
surprise that firms mentioned as first effect déractions with educational institutions
the improvement of human resources skills, reggrdimas very important. It is indeed
more surprising that firms mentioned the improvetrad product quality as the second
most immediate effect, which is regarded as everermoportant than improvement of
human resources skills (87.5%).

Table 5.35: effects of interactions with educatl@arad research institutions

Yes High
Improving human resources skills 72.0% 83.3%
Increasing the product gquality 64.0% 87.5%
Developing new production processes 40.0% 90.0%
Introducing organizational innovations 40.0% 80.0%
Strengthening contacts with other domestic firms 36.0% 66.7%
Developing new product 36.0% 77.8%
Increasing trust in other agents 20.0% 80.0%
Strengthening contacts with foreign firms 12.0% 100.0%

Source: interviews

Other possible minor effects mentioned by the fiars, for example, the development
of new process (40%) or products (36%), introducted organization innovations
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(40%), increase in trust in other agent (20%) wrgjthening of contacts with domestic
firms (36%) or foreign ones (12%)

5.7.2 Business associations

Table 5.36 shows the answers given to the questimut participation to business
associations. Generally speaking, the firms induitiethe sample show a high level of
participation, near to 84%. However, when the ams\aee broken down under different
headings according to the firm’s capital ownersHigoeign firms show a total rate of
participation (88.9%) higher than that of the doticeBrms (75%). Sindipecas is the
most important business association, and 60% ofsfiare registered as its members.
There are no useful information that can explaia #bsence of relations with local
business associations. In the 60% of the casessé#id that there just was no occasion
to establish relations with them and in the 40%aalybproposed to the firm to join the
association. More real obstacles, like lack of cannmterests to be pursued, were
mentioned only in the 20% of the cases.

Table 5.36: Participation to business associations

Total Foreign National
Yes, Sindepecas 40.0% 44.4% 33.3%
Yes, Sindepecas and other associations 20.0% 16.7% 25.0%
Yes, other associations 23.3% 27.8% 16.7%
No 16.7% 11.1% 25.0%
Total 100.0% 100.0% 100.0%

Source: interviews

As for the benefits given by participations, orgaion of seminars is the most
frequently mentioned (80% of the cases); howeves, is considered very important
only by the 65% of the firms. Also organization tohining courses is considered a
benefit (76%), but again it is regarded as impurtaly in 57.9% of the cases. Among
the benefits listed, information about technologgethe most appreciated by firms, but
only the 52% mentioned it. Another important benifithe possibility to create new
business opportunities, while the third most appted benefit (very important for 80%
of the firms) is the increase in mutual trust, n@md by 60% of the firms.

Table 5.37: benefits from participation to businassociations
Very important

Organization of conferences and seminars 80.0% 65.0%
Specific training courses 76.0% 57.9%
Increase in reciprocal trust 60.0% 80.0%
New business opportunities 56.0% 85.7%
Contacts with other domestic firms 56.0% 64.3%
Information about technology 52.0% 92.3%
Information about “best practices” 48.0% 66.7%
Joint participations to fairs and exhibitions 48.0% 50.0%
Joint promotional initiatives 40.0% 60.0%
Contacts with foreign firms 32.0% 50.0%

Source: interviews
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Information about “best practices”, joint particijpan to fair and exhibitions and joint
promotional initiatives is regarded as a minor fi¢akerived from associations. Finally,
only in 32% of the cases contact with foreign finmsegarded as a benefit.

5.7.3 Development institutions

Interactions between firms and public developmastitutions can be better understood
when considering the way in which firms are effeely involved in the programs
proposed by these institutions. This is the reasbg firms were more asked about
programs than about the institutions they havdicslavith.

Looking at their general degree of involvement, [€ab.37 summarizes firms’ total
participation rate, which is quite low (40%). Ingltase, national firms seem to be more
active (41.7%) than foreign firms (38.9%). The ma@asons given to explain the
absence of participation are lack of interest i@ gnograms proposed by institutions
(33%), excessive bureaucracy (22%); lack of fundimjormation and trust were
mentioned as minor reasons while corruption wastimeed only by the 6% of the
firms.

Table 5.37: Participation to institutional programs
Total

Foreign | National

Yes

40.0%

38.9%

41.7%

No

60.0%

61.1%

58.3%

Total

100.0%

100.0%

100.0%

Source: interviews

We then investigated about specific programs pregpdsy the institutions listed in
section 3. Firms were asked about their partiaqmatir knowledge of several programs
now under way.

Among these programsEMmpresa minera competitivavas developed to increase
existing investments and to create new companieMimas Gerais. This program
includes a special credit line at BDMG, set upSMEs so that they can carry out their
projects and actions aimed to technological and ageral modernization. This
program aims at increasing the competitiveness loothnational and international
markets. The Geraminas program aims at helping micro and small firmsatcess
external credit, which requires a 12% interest.r&me-Industria, Proe-Eletronica y
Proe-estruturacéo are also credit lines, but tlegjuirements make them more suitable
to large companies. Proim is a credit program psepeveloped for modernization
processes while Pro-Industria is an incentive @ogwhose target are both SMEs and
larger firms.

The scenario presented by Table 5.39 is clear ansl quite obvious that lack of
information is likely to be one of the most seri@isstacles to participation.

Table 5.39: Participation in development programs

Known and
joined

Known but
not joined

Unknown

1. Empresa minera competitiva

3.6%

17.9%

78.6%

2. Geraminas

3.6%

28.6%

67.9%
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3. Pré-industria - programa de integracdo e diversificacdo industrial e 14.3% 42.9% 42.9%
4. Proim — programa de inducdo a modernizagdo industrial 17.9% 42.9% 39.3%
5. Proe-industria- programa de apoio a implantagdo de empreendimentos 3.6% 35.7% 60.7%
6. Proe-estruturacdo- programa de estruturacao comercial de 0.0% 21.4% 78.6%
7. Proe-eletrOnica — programa de apoio as empresas de eletrbnica, 3.6% 17.9% 78.6%
8. Apoio a exportacdo - bndes - exim 14.3% 57.1% 28.6%

Source: interviews

The benefits derived to the firms that joined thegpams are summarized in table 5.40.
It is no surprise that increase in credit avaiibils regarded as the first benefit,
mentioned by the 41.7% of the firms. This is folewivby new process and product
development, improvements in human resource séilid trust (33.3%). 25% of the
firms were helped in improving product quality aeduld exploit new business
opportunities. Contact with foreign or domesticnf, introduction of organization
innovations, brand promotion on the local marketd amprovement in input
procurement condition or commercialization are rdgd as minor benefits derived

from participati

on.

Table 5.40: benefits from participation

Yes High
Increase in credit availability 41.7% 80.0%
New product development 33.3% 100.0%
New process development 33.3% 100.0%
Improvement of human resources skills 33.3% 75.0%
Increase of trust in other agents 33.3% 50.0%
Increase in the product quality 25.0% 100.0%
New business opportunities 25.0% 100.0%
Improvement of inputs procurement conditions 16.7% 50.0%
Improvement of commercialization 16.7% 50.0%
Introduction of organizational innovations 16.7% 50.0%
Brand promotion on the local market 16.7% 100.0%
Contacts with foreign firms 16.7% 0.0%
Contacts with other domestic firms 16.7% 0.0%
Better insertion in the external market 8.3% 100.0%

Source: interviews

6. Conclusions

Previous results can give an idea about the degfebackward spillovers and
technological re-organization occurred between Ristforeign company and local

manufacturers:

1. Fiat brought new technologies and introduced a oempetition system, thus
fostering new opportunities for technology transfelhe new competition
scenario even affected others MNEs, already operati the country.

2. The Iltalian company created a new chain of progider the national territory,

and policy suggestions

which, however, did not need to establish negplédats;

3. Fiat promoted the creation of a network of new I@zgpliers, which provided
for some kind of components. State incentives aadket protection boosted
auto-parts manufacturers nationalization;
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4. During this stage, the Italian MNE provided backsvarertical technology
transfers in order to increase local companiesacey;

5. In most of the cases, technology transfers to Idicals were not related to
research and product development, but rather tbtguaprovements and price
reductions, carried out in order to achieve a hidgneel of competitiveness.

6. At the beginning, domestic firms benefited from aliis. When the
macroeconomic policy changed towards market lilmaabn (for example, by
lowering tariffs for imported inputs) and incentvevere reduced to domestic
companies, new foreign companies, global suppliergested in the area
replacing some locals companies.

7. New providers entered the domestic market after @hquisition of local
companies and some of them brought their own tdolggio

8. Technology spillovers to local firms were then ddesed less important. To
some extent, relations with multinational customeggainly did help firms to
introduce what can be called soft innovations, kwtre were no actual
technology transfers.

9. All this would mean that there were significantheclogy spillovers to local
domestic firms and this occurred when the statécpand institutions were
involved in some way. .

Fiat's investment in Betim had some knowledge epédls and important linkages
effects as it led to the development of a total misitwvamic sector in that region. This
was the result of the fundament role played byllowditutions over the years.

The production arrangement in Betim had change frertically integrated to network
integration. This change resulted from the modiftoes carried out in auto-vehicles
industry on all the production system as the systernsed much more on sourcing
arrangements. However, also globalization was anmbagcauses that brought global
providers to Brazil. Vertical integration was priarg in backward linkages when
domestic companies dominated the sector.

This means that during the first phase (1976-199@®en domestic companies
dominated the auto-parts industry, there was aitipedinkage effect” due to Fiat FDI.
However, the situation changed when most of theedticicompanies were replaced by
foreign ones and no institutional policy was impéarted in order to help them to be
competitive on the market. On the contrary, all plodicies implemented during those
years aimed at promoting FDI rather than making ekdiro firms be able to catch-up.
One of the main reasons why this happened can ééntportance given to FDI as
employment and fiscal revenues sources rather ¢basidering them as a source of
technology up-grading opportunity.

If FDI are well coordinated by local institutionthey will be able to become useful
instruments to create a new sector focused on dgnaechnology. Technology

transfers usually occur somehow mechanically, tipnomatural transmission from
central companies (Fiat and some first tier fires}jheir providers because of quality
and price programs; but transfers seem to stop \R&h programs are carried out, and
modernization usually takes place thanks to newrtelogies import. As for foreign

companies, decisions on innovation and new invasisrmmainly depend on their parent
firms.
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FDI coordination and supporting policies to locaipany are usually the main reasons
able to promote technology spillovers derived frBBI. This was very important for
Minas Gerais development after Fiat had establighd&ktim. In the case of auto-parts
industry, the ability of domestic companies to segvand to start playing an important
role within the production system was related tetitational support and national
macroeconomic policies. However, innovation resuie®m the ability of firms for
buying new technologies from abroad or reprodutioge developed by foreign firms.

Companies do not often ask the support of locditut®ns when they are interested in
increasing their own performance. Some researditutes suffered from public fiscal
restraints and as a consequence did not develap#der in terms of people and
equipment. For this reason, companies do not censlittm as a source of solutions to
improve their own technologies and competitiveness.

Today, the institutional framework does not seemh&we been very useful in the
innovation process; in fact, technology spillovéo®k place mainly thanks to the
quality control programs led by Fiat. Informatioxchange between companies, related
to these programs, and cost restraints are the faabors that helped to improve
products and processes from a technological pdiniesv, both forward and backward
on the value chain. Large foreign companies geeéranovation through their parent
firms. Some of them have developed a “tropicaladtilaboratory in Brazil, while
others developed solutions for local car modelsn&aomestic firms operating in the
first tier have some R&D inside their facilities.

The institutional framework is very useful in termktraining centers. As companies
pointed out, there is no lack of trained peopléeazitfor administration or production
jobs. Even Fiat employs local engineers who grastuat local universities. The region
has a good trained workforce and a very small giaitt comes from other states, while
it is even smaller the number of employees comiomfabroad.

Proposals and policy implications

Domestic firms need institutional support in orderbe given the chance to compete
with foreign firms at the same level. Foreign firntcgn usually benefit from
international support, like financing and techngidgom their parent firms and scale
gains when their production is located in more tbae place. Therefore, the role of
institutions has to be emphasized as to fill thgaps in efficiency revealed by the
interviews: institutions need to help knowledgeesgling and to promote cooperation
among local firms, thus providing the ground fore tltreation of a domestic
manufacturers network that would eventually be abldevelop without depending on
the market core business — Fiat.

Furthermore, some components can be easily prodocady: this means that import
substitution should be promoted in order to devédaal firms’ abilities to produce car
components. In order to make it possible, technieakarch centers and universities
need to play a major role, which means that thesdrte help local firms to use and
develop high-tech intensive products. However, irhpabstitution strategies have to be
carefully designed when WTO standards need to be tnagle policy should be fine-
tuned to the needs of young districts but avoidinfair domestic protection.
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These proposals can become real actions only ifdvernment, in collaboration with
foreign or domestic firms, invests on research emntand universities. These
investments would help domestic companies to imprieir technological capacity,
working on innovation processes. Also modernizatmould be affected by these
processes so that companies may try to developteefwnologies inside their plants,
whenever there will be the need for modernization.

The active role of institutions, which should wotk offer local companies
technological solutions, can also change the mlatbetween institutions and
companies. Public institutions became increasimgigker during the 80s and 90s and
this process should be now reversed. Technologydhlas developed locally in order to
make firms competitive in a sustainable way. Howewden developing cooperation or
training projects, the government will need to hageits target domestic as well as
foreign firms, otherwise its actions could be relgar as state intervention aimed at
distorting competition. Therefore, an approach takés into account both kind of firms
would be regarded as more politically correct.

This means that technical institutes and univesitieed to play a major role as to make
joint private companies search their own technalaigsolutions This will be possible
by supporting the creation of new labs and increpshe number of scholarships to
those students who are carrying out any resealatedeto the needs of the company.

Existing local institutions such as BDMG, INDI, URd CETEC and PUCMG also
need to be supported. The role of these institatias been weakened by lack of money
and public support and students does not want t& Where because of low wages and
lack of opportunities. The structure of these tnsitins needs therefore to be revised
and they need to be provided with new equipmentrasdarchers in order to develop
new local planning capability and local skills tampnew strategies.

It is also very important to increase public seegiquality: this can be done by lowering
bureaucracy and simplifying the decision-makingcpss. Local governments should
start working on this issue as to lower transactiosts for companies in order to make
investments easier and cheaper in Minas Gerais. ddlicy can be regarded as a good
instrument to attract new investments to dynamitase and it can have a strong impact
both on forward and backward sectors of the valbairc (regardless of firms’
ownership); however, it should also be integratétth whe efforts made by institutions
whose aim is to increase domestic and local conegaparticipation to this strategy.

Many actions can be carried out also in terms oflpction arrangement. Fiat facilities
in the region have created a total new dynamic stigiuin Minas Gerais. This new

structure requires a new kind of trained workformeyw facilities, new technologies etc.
All these elements can therefore be used as negebsakground to attract new

companies to Minas Gerais and to spread the kngwladquired thanks to those new
sectors.
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