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ABSTRACT

Automoative assemblers’ globd sourcing strategy is pushing their suppliers to have an equaly globd presence. Until recently this
trend was confined to large companies, which expanded ther presence to new locations through the explaitation of unique
knowledge assets. This movement has a good fit with existing theories of foreign investment. More recently, some of the smaller
and often locd suppliers are trying to use this trend as a growth opportunity, aiming to gain new business and critica dimension
through the establishment of new plantsin some of the industry fast growing areass. Unlike the reaction of the large players, the
behavior of these smaler firms does nat fit well with existing theory. This paper uses adetailed microandysis of manufacturing
cogt to explore how the market characterigtics of the home base and the new areas condition the investment possibilities of amdll



automotive suppliers. The context andyzed is the decison of samping and injection molding companies located in Portugd to
invest in Eastern Europeor in Brazil.
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INTRODUCTION

During the past decade, the automoative sector evolved to become atrue globd industry. Urttil the end of the eighties, competition
between the mgjor international automakers would be mostly within regiond automakers, with American automakers dominating
the US narket or Jgpanese the Asan market. During the nineties, an important growth in the number of trangplants changed this
picture drameticaly. Nowadays, virtudly dl origind equipment manufacturers (OEMS) are present in every corner of the globe,
both in developed areas, aswell asin emerging regions. Moreover, OEMs are organizing operations & aworld scae, planning and
deploying identical vehidesin saverd regions smultaneoudy, or running supply bids for suppliers around the globe.

Globd operatiors and similar vehides led OEMs to demand their direct suppliers to dso have a grong internationd presence.
They are increasingly expected to have subgtantid responsbility in the design and enginearing of complex systems and to
coordinate the supply ¢an necessary for their manufacturing and assembly across multiple locations. Traditiond supplierswere
not equipped to respond to this new sat of chdlenges. Even more than the OEMs, they were mogdtly regiond, focusng on
particular components, and had limited financid resourcesto withstand strong financid outlays on product development. Thisled
to an important restructuring of the auto supply chain across the world. Firms faced three dternatives: become a multinationd
firm; sl the operation to a internetiond firm aming to expand; or become a amdl processfocused company that works as a
second or third tier supplier of componentsin aloca market.

The firgt wave of restructuring took place among the US, Europe and Japan, aress where the auto industry is more developed.
Oneof its key characteristics was an important flux of capital across these regions, dther through greenfidd investments, mergers
or acquistions Larger firmslike Magna, Bosch or Vaeo did theinitid rounds of foreign investment. These suppliers dready had
unique knowledge and technology in particular components and systems and their decison to invest in new aress of the globe
amed at the exploitation of this knowledge. The response of these firms to the new market confi guration fits the well-established
theory of foreign invesment. This theory states that, in light of a foreign market opportunity, a firm that owns imperfectly
tradable assets that give it acompetitive edge over itsloca competitorswill decide to enter the market, using the unique capability
to offset potentia disadvantages of doing business in aforeign region. Another important trend observed over the lagt years are
firms with expertise in particular components wanting to capture the supply of complete systems, thet decide to merge with or
acquire companies thet are expertsin the remainder aspects of the system. Again, this ssemsto be according to recent expansons
of the same theory, that sugtain that that firms may aso invest to interndize unique technologies thet can't be traded in the
market.

Recently, another wave of foreign investment has been teking place in the auto supply industry. Thistimeit is not the large firms
with strong technologica cgpabilities, but rather the typica one plant amdl firm that is deciding to move across the border and
heed into new regions. Moreover, the investment has not been directed a deve oped regions and it isnot aming at acquiring firms
with complementary assets. On the contrary, it has targeted intermediate or developing aress and, when the objective is
acquigtion, it is often of a plant with equivaent Size and characterigtics of the origind investor. Unlike the trends described in the
previous paragraph, the established theory of foreign investment does not provide much ingght on why may we obsarve these
facts.

This pgper ams to provide a better understanding of the opportunities these smdl suppliers may be pursuing through foreign
investment and gain ingghts on how to further expand these theories. It uses a detailed microanaysis of manufacturing cost to
explore the current Stuation of these firms in their home market and assess the conditions they may face when they decide to
inves in a new region. The andyss is based on case dudies of avdl gamping and injection molding manufacturing in Portugd,
evduating their expansion opportunities for other regions of Europe and South America. The paper has five additiond sections.
The firgt describes the overdl trends in the automoative industry and how they are affecting the supply chain, in particular the
smadler players. The second section describes the mgjor theories of foreign investment and their fit to the observed trendsiin the
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auto sector. The third presents the methodology used to assess the competitive position of the firms and the internationalization
options they are facing. The fourth section details the manufacturing case sudy for the particular context of the Portuguese
autopartsindustry and thefinal section presents conclusions.

AN EVOLVING AUTO SUPPLY CHAIN

Until the end of the eighties, despite some oversess presence of OEMS, competition would till be mostly within regiond brands.
American automakers dominated the US market, Japanese the Asan market and European automakersther regiond market. During
the nineties, this picture changed completely. A growth of transplants in the beginning of the decade led to a presence of dl
competitors in virtudly every corner of the globe (Sturgeon and Horida, 1999), paticulaly in emerging regionswhere OEMs are
fiercdy disputing market shares as demand picks up. As aresult, automakers are now planning operations on agloba scae, having
smilar modds launched a the same time in different locations with smilar sandards. They are aso trying to replicate supply
chain gtructures across locations, demanding suppliers to be present in the regions where they are present, often neer their plant.
Auto suppliers have seen OEM globdization as an opportunity to improve market presence and expand sdes volume. Therefore,
they have modtly tried to follow the automakers expansion. Nevertheess, suppliers are il far behind any of the OEMs as true
globa players, having sdes and capacity of lessthan 50% outsde their homemarkets (Group, 1998).

Globa competition generated brand proliferation and pressures for continuous restyling of modds. As a reault, sdes per modd

have dedined, preventing automekers and suppliers dike from reeching economies of scae in manufacturing, with important

adverse impact on cost. The solution automekers have been exploring is to share components and systems among cars and modds
(Lung, & d., 1999). This involves the development of standard platforms that homogenize basic Sructures of the car (like the
Galf/A3 VW plaform), while dlowing adgptations of the interior and exterior through modules that can be configured to particular
vehicles. Suppliers have been active participants in this process, aming to market and modules sysemsasdiverseasan ABS or a
seet frame across car modds and even different OEMs. This possihility yields better returns, not only due to scale efficiency, but
a0 because the important costs associated with the development of innovative solutions can be split among severd automakers
and a much larger number of manufactured units. The standardization effort was coupled by increasing outsourcing (Clark and
Vedaoso, 2000). The OEMs are focusing their attention on designing, assembling and marketing vehides, as well as sarvicing the
customer, leaving the design and manufacturing of most of the systems and components to their suppliers. From 1985 to 2000, the
share of the car vaue that is outsourced went from 50% to over 75% (EIU).

The requirement to be present dl over the world, the increasing regulatory and consumer demands and the need to continuoudy
tackle new technologies, dl of thisat low cog, has crested atremendous financid pressurein theindudtry. Asaresult, aswarm of
consolidation is now taking place a al leves of the supply chain. It is estimated that, within the next 5 years, less than 10
independent automakers may survive (EIU, 1999). As OEMs integrate and shed ther involvement in manufactuing, they dso
concentrate ther efforts on working with a smdler number of players Ther objective is to reduce asst intensty, improve
assembly productivity and lower supply chain management costs. They are demanding their direct suppliersto be present around
the globe. Moreover, they are expected to have a subgtantia responsibility in the design and engineering of complex systemsand
to coordinate the supply chain necessary for their manufacturing and assembly around the world. Traditiona supplierswere not
equipped to repond to this new st of chdlenges. They were modtly regiond, focusing on particular components, and hed limited
financid resources to withstand financid outlays on product development for up to 3 years before receiving returns on
investment. As a result, a wave of consolidetion is aso taking place in the supplier industry. In 1992 there were only 28 US
suppliers with sdes between US$1bn and US$5bn dollars and 5 companies with sdes higher than US$5bn. In 1998 these
numberswere, 47 and 13 companies, respectively (caculationsfrom Wards, severd years).

The trends described in the previous paragraphs led to an important restructuring of the auto supply chain across the world. The
first wave of redructuring took place the US, Europe and Japan, the areas where the indudtry is more developed. One of its key
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characterigtics was alarge flux of capital across these regions, ther through investment, mergers or acquisitions. Larger firmslike
Magna, Dephi, Basch or VVaeo have led thisimportant round of foreign investment. Moreover, it is estimated that, Snce 1992,
more than over 200 mergers and acquisitions took place between European and American suppliers (EIU, 1999). Smultaneoudly,
while investment and consolidation was taking place in the Triad, increesing car demand in emerging regions such as South
America, Eagtern Europe or Ada was cregting additiond invesment pressures on OEMs and suppliers. In Brazil, assambly
cgpacity went from 2 million vehides in 1994 to 3 million in 1999, a 50% increase (Group, 1998). In Eastern Europe, during the
same period, ingaled capecity doubled, reaching 1.3 million vehides (Wards, ). Because of growing standardization in the cars,
this often meant thet the same components manufactured in Europe or North America were now needed in regions as South
Amgricaor Asa

Mgor suppliers initiadly conddered OEM invesments in emerging arees as the generation of important business growth
opportunities. They reasoned thet, because of their previous experience in Europe or the US, those that would decideto set up a
plant near one of these new OEM operations would be well prepared to supply the same components to the new plant. In
paticular, it would give them a potentid edge in the supply bidding process. As a result, some firms quickly followed the
automakers paths. Neverthdess, despite the important growth of OEM assambly cagpacity in regions such as Brazil and Eastern
Europe, their absolute Szeis till rather smal when compared with more than 15 million vehides assembled in Western Europe or
the US. Moreover, a multitude of assemblers is present in these regions. Therefore, component production volumes in these
regions are often smdl, often beow economica scae. This Stuation was further aggravated by the financia crisisthat has siept
mogt of the developing world in 1997 and made the car sales dump. Aslosses for supplier plantsin emerging areas mounted (for
example the autoparts net profit margin in Brazil went from 3% in 1994 to—4%in 1996. Sindipecas, 1998), investment decisons
became more consarvative. Suppliers redlized that the economic return of investments in some of these regions could be negative,
o & least below the one that afirm may get through investment in ancther region in the Triad. This led some large internationa
firms to decide to be out of some of these regions, or a least have a limited presence there, preferring insteed to concentrate
resourcesin Europe, the US or Japan.

This situation opened anew fidd of opportunities for smaler loca playersin the Triad, which were increasingly fedling trapped
in their own market. Faced with component sandardization and demands for more deve opnent responsihility and presence
abroad, firms traditiondly ingdled in a Sngle location and supplying one or two OEM s redlized that they would be given less
and less respongihility if they were to remain in alocd market. They faced three dternatives: ether become a smdl process-
focused company that works as a second or third tier supplier of small parts, sl the operation to an internationa firm aiming to
expand capecity or become themselves a multinationa firm. While the two first options are faund in a number of cases, more
ambitious firms soon became aware of the market gap that the auto supply industry restructuring was generating in emerging
regions. Automakersin these regions often did not trust local firms and were not being able to interest the larger suppliersto enter
the market a the pace they required. The smaller companies used their limited experience to leverage this opportunity. In asmall
region like Portugd, for example, onein every eight local firms has embraced someform of internationa investment, most towards
emerging markets. The amdler production scalesin emerging regions demanded fewer resources from invedting firms, which set up
operations with scales thet were Smilar to those they operated in the home market, ether through greenfield invesment or by
acquisitions. By tackling this OEM supply need, they not only became multinationd firms, but they often were given further
responsibilitiesin deve opment through the adaptation of componentsto plant particular conditions.

Given the trends described in the previous paragraphs, the interesting question is whether the existing economic and management
modds can help us undergand the observed behavior. As it will be argued bdow, exiging theories are dile to explain the
movement of the large players, but do not provide good insights regarding the internationa investment of the smdler firms. The
following section details how the empirical fact fit thetheory.

PERSPECTIVES ON FOREIGN DIRECT INVESTMENT
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AsMarkusen (1995) writes in a review often quoted in the literature, “if foreign multinationas are exactly like domedtic firms,
they will not find it profitable to enter the domestic market. After dl, there are added costs of doing businessin another country”.
In this atide, the author reviews the evolution of the theories explaining the growing phenomena of having companies from one
areainveding directly in another region of the globe. The key ideas sustaining this empirica obsarvation are what Dunning (1981)
summarized as Ownership, Location and Interndization (OL 1) advantages.

Infirgt place, firms may own a particular product, technology, reputation or secret thet gives them a competitive edge over their
competitors. This ideaof ownership advantage, initialy proposed by Hymer (1976) and further developed by Caves (1976), can
be used to offset the disadvantages of doing busnessin aforeign region. Seoond, there must be advantageous to having operations
locdly, rather than producing in its home market and exporting the product to the foreign destination. These advantages are often
related to logidtics codts, tariffs or preferentia accessto production factors, athough other intangible aspects such as proximity to
knowledge centers and dients are increasingly playing arole. Findly, the foreign company should have a perceived advantage of
keeping the new invesment internd to the company rather than licensng its ownership advantage, or finding solutions such as
contract menufacturing. According to Rugmean (1980; 1986), the preference for an internd investment solution isthe result of the
inexisence of amarket for the ownership advantage, eg. intangible assets such as reputation can't be contracted on; or theforeign
firm may not be able to exdude its licensee from the knowledge it tranfers and may wdl prefer to invest aoroad and protect their
rights over technology.

The OLI framework has been the basisfor most of the empirica work in the literature over the last decades. In fact both anecdotal
evidence and empiricd sudies have assodiated multinationa enterprises with indudtries where intangible firmspecific assets such
as R&D and brands are crucid parts of ther business (among many others see, for example the recent survey by Blomstrom and
Kokko, 1998; or Buckley and Cason, 1976; Teece, 1986). Therefore, there has been a rather good higtoricd fit between theory
and empirics. Markusen (1995) summarizes four key characteridtics of multinationals that have been sorted out by a number of
dudies high levds of R&D rdative to sdes, alarge share of professond and technical workers in their workforce; products thet
arenew or technicaly complex; and high levels of product differentiation and advertisng.

Recent papers have proposad an extension of the theory beyond the core described above. This new research suggests that firms
may a0 decide to invest abroad not so much to exploit advantages they dready possess, but rather to acquire new knowledge or
technology sourcing objectives. Kogut and Chang (1991), for example, show how US R& D intensity hed a positive and Sgnificant
effect in the entry of Japanese firms during the eghties Braunerhjidm (1996) presents evidence that Swedish multinationds in
high tech industries choose internationd locations near knowledge centers. Neven and Siatis (1996) reach smilar condusion far
foreign (US and Jgpaness) firms investing in the European merket. Fosfuri and Motta (1999) describe a forma modd thet
atemptsat explaining why firms may decide to invest abroad to source technology.

Given these perspectives on foreiqn direct investment, a substantia part of the empirica facts on the auto supply sector
discussed in the previous section seems to be well digned with theory predictions. Investment happened mogtly through firms
like Magna, Basch or Vdeo, which had unique expertisein particular components and sysemsin one of the regions of the world.
Moreover, it pertained components like the ABS or the control unit of the car, products with ahigh degree of differentiation. The
suppliers decison to invest in other partsof the globe was the exploitation of their OLI advantages, where theissues of location
gem from dient requirement. Conversdy, firms with expertise in particular components wanting to cgpture the supply of
complete systems merged with or acquired companies that were experts in the remainder aspects of the system. Once again,
theory and facts have agood maich.

What does not seem to fit the theory is the invesment decison of the amdl players These firms did not have a clear source of
competitive advantage to support the internationdization decision and they were not looking to access new technology. This
assertion is digned with the results of a previous study by Mascarenhas (1997), where he condudes that small internationd
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specidigts tend to invest in markets with small adaptation costs. This is mounting evidence that seems to chalenge the existing
configuration of the OLI framework, suggesting that some extensons might be needed to accommodate new empiricd results

This paper ams a exploring how amdl locd firms in low-tech sectors, where the traditional advantages that support the
internationdization decison are not present, can use particular market conditions and location advantages to interndize new
activities ad gain competitive capabilities. Moreover, it asserts thet their foreign investment decision is not motivated by access
to technology, as the previous papers have indicated, but rather as a means to build a sronger market position. The andysis will
be hesed in case sudies of Portuguese automative suppliersin samping and injection molding. Firmsin these segments have been
locd competitors for saverd decades, but increasing pressure in the automotive supply chain is forcing them to ether Sagnete or
move beyond locd borders

METHODOLOGY

The samping and injection molding industries form the backbone of the modern autoparts industry. Both manufacturing

processes are mature and prevaent worldwide. Though stamping and injection molding are worldwide indudtries, severd reasons
contribute to the existence of cost differences between the same part when produced in different countries. Firgt, countries do not
have the same uniform levels of infregiructure. The disparity between the qudity of roads, thepower-grid, the sitability of red

edae, the human resources, in part, accounts for cogt differences among countries. Second, government regulaions relaing to the
trade of sted and stamping equipment into or out of a country may prevent companies from obtaining the world pricesfor these
goods. The policy of government tariffs, quotas, vaue-added taxes, and loca content requirements on these goods limit the cost
competitiveness of companies due to the incressed prices that these regulations cause. Fourth, nationd factor conditions
contribute to differencesin manufacturing cost. These factor conditions are macroeconomic indicators such as energy codt interest
rate and socid indicators of wage, work ethic, and kill leve.

In addition to country differences, severd reasons exigt for finding cogt differences between the same parts made in different
companies of the same country. First, companies do not have the equa access to rawv maerid and equipment in the world
marketplace as others do. Second, factors rdating to interna company organization and management structure affect the way the
busness are run and, therefore, their productivity. The manner in which managers implement planning decisions and utilize
human resources can dramdicdly dter manufacturing costs.  Third, companies are limited by the amount and type of
manufacturing resources that they have on hand. The adequacy of the particular equipment can affect manufacturing efficiency.
Thus, systemédtic cost differences between diff@ent companies can be difficult to ascertain because of quditative business
decisonswithin companies.

This case dudy intends to invedtigate actud Portuguese production operations for both stamping and injection molding
processes. Both these processes are established to the point where they are very economical. The investigetion entails comparing

manufacturing condition in severa countries and evauaing expanson opportunities for loca companies In anayzing
manufacturing operations between countries, key quedtions emerge concerning the level of competitiveness Portugd hasin the
industry. Thisinitid section of the study will focus on the differences that contribute to cost-variations between countries. It
invedtigates the reasons for cogt differences between plants and the effects on manufacturing cost due to the exigting nationd

fector conditions. The second part of the Study entails an andysis of expansion possibilities for these firms, evauaing conditions
that may lead to potentia competitive advantages to these firms.

A firm's decision to expand depends both on internd and externd factors. Market circumstances and business dlimate generate
multiple opportunities and possihilities for expanson into other countries. The difficulty is todetermine the best locations to
achieve a competitive advantage. On the other hand, internationdization is dso based upon many internd factors that range from
menufacturing or financid capabilities, management ability and vison, or logidtic consderations. All these agpects are difficult to
capture, making it hard to understand the complete set of factors determining the decisions, particularly when the firms do not
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have aclear st to internd proprietary advantages. Given the gandard characterigtics of the technologies used in these amdl firms,
our choice weas to focus the anadlys's on manufacturing and logigtics cost. Addressing these issues provides limited information
regarding more intangible company factors but, as seen below, they provide an interesting first order gpproximetion for the

economic feashility of an internationdization decision. Moreover, focusing on industry average conditions and the evaudion is
driping out the idiosyncretic characteridtics of an individua company, enabling agood understanding of an industry trend rather
then anindividud firm decison.

A Cost modd to analyze each of these manufacturing processes and estimate the cost drivers was devel oped based upon standard
prectice regressons and engineering prindiples (see Vdoso, e d., 2000 chepter 6 and 7 for a full description of the modds
developed). These modds are used to andyze the sources of cogt differences between companies and between nations. Technica
cost modding is a powerful todl for andyzing cost dements in manufacturing, with awide use TCM considers awide range of
factor inputs for a process technology to understand aggregeate costs. A seemingly complex calculaion with uncertain enginearing
and economic dedisons is reduced to a single, comprehensgive process modd in which esch input is controllable. Other cost
edimation techniques do not adequately cover al factor inputs and productiontfloor trid and error has been the usua way of
implementing improvements and proceeding down the learning curve. In addition to being an intdligent gpproach for anadyzing
dternative processes, TCM is an excdlent tool for comparing a broad range of manufacturing choices. Complex processes
smplify to a series of cdculations. TCM places a monetary vaue on every contributing eement in the process. By summing the
edimated vaues of each step, TCM gives manufacturing costs for agpecific product. Allocation decisionsin such amodd indude
fixed versus variable cogts, and dedicated versus non-dedicated investments. Variable cods indude, materid, energy, and direct
labor cogts. Labor cogts mugt include wages and benefits and must account for downtimes. Fixed cogts are directly associated
with the processing of a part. Allocation is thus straightforward upon deciding on an dlocation rule. Fixed costsindude, anong
others, tooling, machinery, indirect labor overhead, and engineering personnd. Further, building costs and capitd codts are trested
as having an opportunity cost associated with them and are discounted according to its age. These cogt dements are considered
fixed cogts

TCM modds are flexible and adapt essily to cost dlocation decisions. However, because of the uncertain data for some of the
fixed cogt variables, such as overhead and maintenance, TCM s better used for esimations of cogt trends and comparisons than
as an absolute codting ingrument. Nevertheless, it does single out limiting process parameters. Further, it emphasizes the rdative
importance of factor inputs. TCM atempts to give an accurate description of costs and incorporates a number of enginesring
conceptsinto calculdions of parts cogts. Line baancing and the number of parald production streams have Sgnificant impact on
cogts, but the models assume that it is optimal. The more streamlined operations have little downtime and therefore optimize run
time. Again, thisis not an obvious approach as there will more often than not be ratelimiting stepsthat may hinder optima use
of dl the machines Nevethdess, usng TCM to esimate optimd combinations of machinesisfar more productive that engaging
in production-floor trid and error experiments.

Given the level of detail necessary for an appropriate implementation of these modeds, detailed operations conditions for
companiesin the rlevant | ocations were collected through questionnaires. Thisinduded firmsin Portugd, aswell asin theregions
of potentid invesment or competing production like Brazil. This information was used in the modd to evduate manufacturing
cod.

CASE STUDY ANALYSS

During the lagt decade, the Portuguese automotive industry has been one of the centerpieces in the generd peath towards
indugtridization and development that the country has been following (see Vdoso, e d., 2000 for a full description of the
evolution and exigting conditions of the Portuguese auto industry) From 1987 to 1997, sdes of the autoparts industry grew
sevenfold. Together with the assembly industry, it leads the stock of FDI in Rortugdl as well as the volume of exports for the
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country, representing almost 7% of GDP. The export capecity of the Portuguese firms, with over 60% of the total production
being sent abroad, demondtrates the important level of competitiveness the Portuguese firms have achieved. Despite the recent
success, there are a set of important chalenges for both companies and government. A high aomization of firms, each with amall
capacity, and limited investment in research and development, has kept the suppliers working mostly at second and third tier
levds Moreover, the environment they are now facing is one of incressed concentration in the supplier industry, and higher
collaboration of the assemblers with their firgt tier suppliers. This relaionship demands severd capabilities beyond production,
induding design and logidtics. It dso requiresthat some of the critica suppliers be physicaly closeto the OEMs. Therefore, loca
autoparts firmsthat want to continue to grow must consider presence beyond Portugd’ sborders.

To fully address the questions a gtake, the study indludes three major parts. Fird, it will anadyze the manufacturing conditions
for stampings and injection molded parts in severd countries. These results will provide cost benchmarks to evduae the
competitive threet that Portuguese firms face from other regions, as well as suggest some of the chalenges tha they will face
when deciding to inves in the regions conddered. Portugd faces competition from many regions in Europe, as well asfrom locd
firmsin emerging regions. To smplify the andyss and ill consider some of the more important chalenges idertified by locd
industry leaders, France will represent the European countries with a strong economic base and the Czech Republicwill represent
countries in Eastern Europe that have been garting to improve economicaly and have been receiving many foreign investments.
Brazil was chosen for afind comparison because the nationd firms have looked at it as apotentia expansion market for Portugd.
The second pat of the study builds on the initid one, exploring expansion opportunities for Portuguese firms. Using the
damping example, the cogs of having Portuguese companies expand production to the different European countries thet
represent typica economic conditionsin Europe is consdered. The case of injection molded component isthen used to assessthe
investment vs. export decison to Brazil.

The scenarios conddered andlyze the changes in totd cost as manufacturing, assambly, and logistics conditions change due to
location of the operations. For each of them, manufacturing operations were modeded after best practice informetion geathered for
the particular parts consdered in the andysis. One st of inputs that affect manufacturing cost are factor conditions in the
country of production. These factors include wage, working days per year, interest rate, energy cost and building costs. The
basdine assumptions for these countries, shown below in Table 1 are based upon typicd codts and conditions found in each
country through extensive interviews with industry leaders. As the table shows, Brazil has two critica differences in the factor
conditions. Thefirgt isthe leve of interest rate, which has been severdly affected by the region’ sfinancid turmoail. The secondis
materid codt. According to indudtry leeders interviewed, market power from the locd raw materid supplier generates meterid
cost 20% higher than world prices, generaing a subgtantia cost pendty. The other mgor gep difference is France to the
remaining aress. As one would expect, beyond interest rates, factor costs are much higher in France than in any of the remaining
nations.

Table 1: Nationd factor conditions

Portugal France Brazil Czech Republic
Days / year 230 240 260 260
Wage (US$/h) $6 $25 $6 $3
Energy Cost (US$/kwh) $0.05 $0.08 $0.08 $0.05
Interest Rate 10 % 7% 30 % 10 %
Building Cost (US$/m2) $ 300 $ 1500 $500 $ 500
Material Cost 100 % 100 % 120 % 100 %

METAL STAMPING
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The samping case sudy was done for atypicd smple part usad in dl cats The part, described in detall in annex, weighs 2Kg
and a production volume of 400.000 parts per year, typica for the automotive industry, was consdered. The results of the cost
edimete are shown in Fgure 1. Portugd, France and the Czech Republic have very smilar cost leves, while an important cost
difference exigs in Brazil. The main source of cogt difference for Brazil is materid codt. Between the other countries, the main
machine cogt provides mogt of the codt differences. Two aspects drive this cogt difference: efficiency and interest rate. The
advantage of Portugd over the Czech republic s driven by better machine utilization and process control. But the gap between
these two countries and France is driven more by difference in the interest rate. The press hourly expense is determined by the
opportunity cogt of the investment in presses anortized over their lifetime. Therefore high interest rates increese the
opportunity cost and increase the main machine cogt attributable to this part, generating some of the cost difference. This aspect
isaso quite important in the cost pendty for manufacturing in Brazil.

Fgure 1: Country Cost Estimates by Country for the Stamping
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Despite the differences in wages, labor does not usudly contribute sSgnificantly to the capitd-intensive samping process.
Neverthdess, it is sufficient to baance the capitd cost when comparing Portugd and France. Surprisingly, the energy cod,
maintenance cogt, and building costs are not the predominant sources of cost or cost differences. These arefactorsthat areused in
the decison-making process about where to locate, but they may not be as important as the proximity to the market. These
results show that Portugd’ s advantages in manufacturing may not be sustainable, particularly if one considers that there will be
additiona costs of shipping the parts, which are explored below. Asaresult, provided that an expansion fecility can achieve full
equipment utilizetion, this result supports the trend to expand abroad where the market islocated, particularly in other regions of

Europe.

INJECTION MOLDING

Like the gampings, operations of Portuguese companies and other companies worldwide were used to provide acost estimete for
a represantative injection molded part described in detail in annex. For this case an individud part as well as an assembly that
includes three identical parts thet are fit and fastened together was consdered. This assembly represents atypical assembly that
the Portuguese companies manufacture.
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Fgure 2: Cogt estimates by country for the injection molded part
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Cost edimates cdculated for the generic injection molded part are presented in Fgure 2 Asin stamping, the main source of cost
difference for Brazil is the higher materid cost. For France, labor cogt isthe main source of cost difference. The Portugd, Czech
Republic and France dl have nearly the same interest rate for assessing the opportunity cost of the tooling and machinery. While
Brezil contributes alarger tooling and machine cogt due to ahigher interest rate. As before, the energy cost, maintenance cogt, and
building costs are minor sources of cost or cot differences. Therefore the main sources of cogt difference indude the materia cogt,
labor wage, tooling and machine cog. In particular, because the efficiency of equipment useisidenticd for Portugd and the Czech
Republic, lower wages and energy codts create a disadvantage for Portuguese firms. These cogt drivers can be used in the decisiont
meking process about where to locate, but they may not be asimportant as other factors, suich asthe proximity to the market.

These results show that production of a smple samped or injection molded part can be performed relatively inexpensively with
good manufecturing performance across Europe, with dmogt indgnificant differences in cost. Neverthdess, these economica
components can only be sold for asmadl profit. Profit growth is usudly achieved though assembled components that perform
particular functions. The production of subsystems is becoming ubiquitous with the described trend towards modularization in
the automotive indudtry. With Portugd’s relatively low wage, there is little reason to ship smple components to higher wage
locations to assemble them.
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Fgure 3: Injection molding assembly costs by country
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Fgure 3 shows the cogt bregkdown for the assembly of the three part injection molded components. Labor cost and the overhead
burden associated with labor form the averwhelming mgority of the assembly cogts. Therefore, the cost in Portugd is ranked
cosdy to other emerging markets in the Czech Republic and Brazil. This ssemsto indicate that having the assembly performed
locdly in these regions is much more cogt dfective than shipping theindividud injection molded componentsto be assembled in
France, asthese manud tasks cost much moreto perform in these advanced economies.

FHgure4: Tota assambly costs by country
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Given these reauts, instead of the individual component manufacturing, an assambly of three components is now considered in
the analyss. Hgure 4 showsthe totd cost breskdown of the injection molded assembly described in annex. Thefigure showsthe
three individua component manufacturing costs plus the associated assembly cogt. This result illustrates what is now the
prevailing view among Portuguese automotive suppliers. Portugd still maintains the cost advantage over countries such asFrance
and Germany where the labor codts are severd times higher. However, locd firms are losing ground in terms of cost to emerging
East European countries such as the Czech Republic. Incressing openness and restructuring of the Eastern Europe automoative
industry is prompting efficiency to levels that threaten the low wage leadership thet Portuguese firms have used to compete in the
western European market. Furthermore, Eastern Europe is closer to centrd European customers than Portugd, which inplies
reduced logigticscodts.
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Asareault, Portuguese firms are expecting to lose businessin France and Germany to supplierslocated in emerging aress over the
next years. They face three dternatives: dther shrink operations and become a smal processfocused company that worksasa
second or third tier supplier to the Iberian peninsulaand possibly France or sdll the firm to an foreign company aiming to expand
cgpacity; or become themsdves a multinationd firm, using their existing expertise in thesetechnologiesto enter in regionswhere
the indudtry isgrowing but local suppliers have wesk capabilities and some of the largest firms do not find it interesting to invest
because of the smdl absolute scde of the market. In fact, a substantid share of the companiesisaming a thethird option. Ina
recent survey more than 40% of the Portuguese autoparts firms interviewed considered foreign investment a company top
priority. Moreover, 15% of the firms owned by naiond capitd have dreedy embraced someform of internationdization, ether
through the establishment of greenfidd plants or mergers and acquistions (Veoso, et d., 2000). The next section discussesthe
srategies these firms are considering to tackle these opportunities.

INTERNATIONALIZATION STRATEGIES

Internationdization decisions are based upon many factors that cannot be completely captured smply by estimating the cost of
production and shipping. However, the cost modds used in this andyss can give afirg order gpproximation for the economic
feasihility of adecision. Asexplained above, the research conddersthe cogts of producing from severd different countriesthet are
representative of typica economic conditions that currently exist. In this section the andlys's considers that, besides the direct
manufacturing cog, there are dso logigtics costs associated with shipping the manufactured components to a particular Site
geographically associated with an OEM cugtomer. Logigtics codts are dso caculated usinga cost modd developed to evauae
shipping scenarios for the parts, volumes and distances considered (see Veoso, et d., 2000 ch. 7 for afull description of the
logigtics modd).

Foure 5: Cost breskdown for a damped assembly ddlivered to a German customer.
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Thefirst scenario looks a investment decisonsin a European context. It compares the cost of manufacturing astamped assembly
in plants located ether in Portugd,, the Czech republic or France and shipping it ato adient located in Germany. The component
isnow an assembly that joins the part described in the previous section with asmaller one through spot welding (see annex). The
caculaed cogt breskdown for the three countries is shown in Fgure 5. The primary cause of cogt difference is assembly not
stamping cogt. Thisis not surprising given the large disparity in wages between the countries, $17/h in France, $5/h in Portugd
and $2.50/h in the Czech Republic. Thisis why assembly istypicaly performed in Taiwan and in Singapore where an educated,
motivate workforce isinexpensve. Logigtics shipping results in secondary cogt differences. The dose proximity of Franceto the
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German cugtomer cannot make up for the assembly cost difference with Portugdl and the Czech Republic. The Czech Republic
gains these advantages due the factor conditions despite a tamping cost thet is dightly higher than the other countries.

The rdative codts differences between them perss, regardess of the production volume as shown in Fgure 6. Therefore,
expangion into countries smilar to the Czech Republic makes the best economic sense. These eastern countries represent the new
low-cogt leaders in Europe. Additiondly, the dose proximity to a higher tier cusomer makes the Czech Republic and other
comparable countries idedl candidates for expangion. A Portuguese firm entering the Eastern European market could even have a
margind cost advantage when compared to locd firms due to grester efficiency in manufacturing. Neverthdess, the most
important factor driving a potentia investment in this location is access to a market that is likdly to be logt if manufacturing
remainsin Portugd.

Fgure6: Tota cost for the samped assembly asafunction of volume
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The second scenario looks a expansion to Brazil. This possibility is more complex than the European scenario considered above
because multiple aspects with conflicting effects in component cost afect the decision. One the one hand, the government has
enacted a number of protectionis messures to help promate Brazilian business growth within the country. Therefore, exports
from Europe must consider, besides manufacturing and logigtics codts tariffs and duties equivaent of 35% of the product f.o.b.
cogt. Thisadditiond cost generates astrong disincentive for imports. On the other hand, higher factor prices, loca manufacturing
inefficiency and amal scale dl negatively affect the cost of menufacturing in Brazil. In this context, making the decison of
whether or not to invest locally becomes extremdy difficult.

To evduate potentid decision trade offs, the cost of manufacturing and shipping the injection molding described in the previous
section to adient OEM in Brazil was cdculated. Three Stuations were considered more relevant for the problem under andysis.
The fird is to have locd Brazilian production by loca capitdists. The second is locd Brazilian production by Portuguese
investors. The key assumption of this scenario is the fact that the Portuguese investor is able to borrow capitd a Portuguese
interest rates, diminishing the equipment opportunity cost pendty. The third Situation is direct exports of the component from
Portugd to Brazil. For this option to be attractive, it assumes thet the supplier dready has a supplying contract of 400.000 units
of the same component in Europe, enabling it to export a lower margind cost the smdler scale demanded by the Brazilian OEM.

Asit had been percaived from the andysis of the previous section, Figure 7 demondtrates how Brazilian production can be very
costly. Without the strong industria policies of Brazil, in particular the loca content regulation, Portuga and undoubtedly many
other countries would export even more to Brazil. Despite the logigtics costs and tariff associated with shipping 400,000
components per year to Brazil, Portuguese production is il below the cost of Brazilian production with locd capitd. Because
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the Portuguese operation is dreedy producing the same components for another customer outside of Brazl, it will gain economies
of scde, reducing the cogt of shipping low production volumes to Brazil. Despite this advantage of imports over locd
manufacturers, the figure indicates that the use of capita raised in Portugd for the ingtalation of a subsidiary in Brezil is actudly
yielding alower cost than theimports. Neverthdess, this advantageis very small. Moreover, it depends on the ability of the plant
located in Portugd to regp the necessary economies of scale.

Fgure 7: Cogt breskdown of the injection molded assembly ddlivered to aBrazilian cusomer.
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Asshown in Fgure 8 for low production volumes, it is more economicaly suitable to ship the injection-molded assemblies to
Brazil and pay the high tariff than it isto expand into afacility immediatdly. However, once the production volumefills capacity,
an additiond machine and die must be bought in order to continue production. When the new equipment and die are bought, the
average codt increases above the cogt of producing in Brazil with inexpensive cgpitd. Thus, it now makes sense to expand the new
machine and die s&t into a Brazilian fadility and stop shipping from Portugd . The costing of a product helps determine when it is
best to expand abroad. This example demongrates the cost tradeoffs that occur and how the cost can inform the decision.

Fgure8: Affect of shipping components from Portugd versusimporting capitd for Brazilian operations.
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The two scenarios demondrate how new emerging regions such as Eagtern Europe and South America have become interesting
investment targets for amaler manufacturers of sandardized partslike injection moldings and sampings. Nevertheless, they have
different characteridtics. The Eastern European market is a direct threet to Portuguese manufacturers. Despite some inefficiency
gap to the Portuguese manufacturers, their overdl cost of manufacturing and shipping to customersin central and northern Europe
isdready smdler than the Portuguese cost. Asareault, loss of sdesto these producersisto be expected in the next years. In the
short run, the opportunity for foreign investment in thisregion is greater because mogst loca suppliers are till aming to join with
other firms that may provide them manufacturing experience in these technologies. Over the next years, as the knowledge gep to
Portuguese producers disgppears, investment may become more difficult. The Brezilian scenario is increesngly seen as adirect
extension of the Portuguese market. Early market penetration by exportsis a better dternative until the gppropriate production
scaeisevident. Thisisan important step becauseit gives the Portuguese companies afirst exposureto the loca conditions before
deciding to expand operations to a locd fecility when scde grows. In fact, this has been the observed trend for the Portuguese
companiesthat have decided to invest in Brazil.

CONCLUSONS

Globd operations and smilar vehiclesled OEMsto demand their direct suppliersto also have astrong internationd presence. As
aresponse to this change in market configuration, large firms like Magna, Basch or Vdeo led an important flux of capitd across
the Triad. These suppliers had unique knowledge and technology in particular components and systems and their decision to
invest in new aress of the globe amed at the exploitation of thisknowledge. Smultaneoudy, some of these firmswith expertisein
particular components wanting to capture the supply of complete systemns, decided to merge with or acquire others that were
expearts in the remainder aspects of the system. The grategic invesment of suppliersin new market conditions fits the well-
established theory of foreign investment, which sustains that firms will use imperfectly tradable unique assats to offset potentid
dissdvantages of doing busness in a foreign region. Likewise, the mergers and acquigtions trend seems to follow recent
expansions of the same theory, pertaining that thet firms may dso invest to interndize unique technologies thet can't be traded in
themarket.

Recently, ancther wave of foreign invesment has been taking placein the auto supply indudtry. Thistimeitisnaot thelargefirms
with strong technologica capatilities, but rather the typicd one plant smdl firm thet is deciding to move across the border and
head into new regions. Moreover, the investment has not been directed a developed regionsand it isnot aiming at acouiring firms
with complementary assets. On the contrary, it has targeted intermediate or developing areas and, when the objective is
acquigtion, it is often of a plant with equivdent size and characterigtics of the origind investor. Unlike the trends described in the
previous paragraph, the established theory of foreign investment does not provide much insight on why may we observe these
facts. In fact, it was uncertain why would one find these amdl players and not the large suppliers taking over internationa
operations. In addition, it was not clear what could be the advantages of asmall supplier of commodity partsin one region of the
globe over ancther, so thet it would eventudly leed to foreign investment.

The reason why some of the smaler suppliers were being able to tackle some of the emerging market business opportunities is
related to the sudden and dramétic evolution of the supply chain across the world. Because of sndler scde and large fluctuations,
large suppliers redized that the economic return of some of the investments in emerging regions could be negative, or at leest
below the one that a firm may get through invesment in the Triad. This led some large internationd firmsto decide to be out of
some of these regions, or & least have a limited presence there, prefearring insteed to concentrate resources in Europe, the US or
Japan. The detailed microandyss of samping and injection molding manufacturing cost enabled an exploration of the current
stuation of these firmsin their home market and an assessment of the conditions they may face when they decideto invest in a
new region. The results provided a basdine for understanding the investment options of these smal suppliers. The anaysis
shows that smal companies do not possess strong knowledge assats that grant them competitive advantages in the internationd
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invesment are extremdy influenced by market conditions, ether locdly or aroad. Therefore, heir responses are mosily
determined by the context rather than by particular cgpabilities.

The Portuguese companies andyzed in the case study are facing an important threet from Eastern European producers. Despite
some inefficiency gep to the Portuguese manufacturers, their overal cost of manufacturing and shipping to customers in central
and northern Europe is dready smdller than the Portuguese codt. As aresult, loss of sdesto these producersis to be expected in
the next years. The locd producers have become aware of this danger and their foreign investment decisions are what could be
cdled a front legp for surviva. Internationdization to other areas is seen as the only way to expand, sometimes maintain, an
antidipated shrinking market & home. The choice of emerging aress like Eastern Europe or Brazil results from the combination of
two purely externd factors: On one hand some neglect from larger players thet have established other investment priorities; on
the other hand industrid structures and macroeconomic contexts that provide Portuguese firms atemporary cost advantage. Ina
country like the Czech republic, the difference is mogtly due to eficiency and of a margind significance. This has refrained
investment, as Portuguese companies are not sure of what to expect when competing with locd firms. Some are eablishing joint
ventures as away to minimize risk. On the contrary, the cost advantage to Brazilian producers is sgnificant, mostly because of
the difference in access to chegp capitd. As aresult, it is not surprising that Portuguese suppliers have found in Brazil the
preferential investment target.

The overdl study shows that the nationd conditions and policy play an important role in internationdization and detail how
expangon decisons need to be informed by the tradeoffs between manufacturing costs, logistics costs, and country policies.
Moreover, it presents mounting evidence suggesting thet existing theory of foreign direct invesment ought to be expanded to
incorporate smdler players without unique assats, whose investment decisons are mostly determined by particular market
configuration and the strive for surviva.
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APPENDIX: STAMPING AND INJECTION MOLDING CHARACTERISTICS

Table 2: Stamping assembly datafor cost estimation

Medium Stamping Small Stamping Assembly
Mass 2 kg 0.1kg Mass 2.1kg
Max Part Length 500 mm 100 mm Size 0.5m x 0.4m x 30mm
Max Part Width 400 mm 200 mm Welds 10 spot-welds
Thickness 1.5mm 0.9mm Cycle 20 seconds
Production Volume 400,000 400,000 tme

Fgure 9: Injection molding assembly datafor cost estimation
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Injection Molded
Part

Mass 200 g

Dimensions 200 x 100 x 50 mm

Wall Thickness | 2 mm

Cost $1.00 / kg

Cycle time 35 seconds

Setup time 100 minutes

Production Vol.

400,000 parts

3 similar parts
fastened together

Assembly
Parts 3
Mass 600 g
Dimensions 200 x 120 x 100 mm
Fasteners 20
Cycle time 40 seconds
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