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Globalization is not anymore a bet, it has becoeadity. It will have a decisive structural impact
on the economic system of every country. Althoudte taluminum extrusion industry

fundamentally presents the financial-based typeldbaiization characteristics, it will also

experience a price-based type 1c globalizationceffieom low cost exporting countries. First

effects are already perceivable. - What will thexsamuent structural changes look like? Will
different patterns appear between the North Amararad European extrusion industries? Which
actions should Western extruders undertake totfezehallenge?

The paper analyzes the competitive system of threisign industry, and its structural changes, in
the advanced economies due to the globalizationadmplt develops different competition
scenarios based on foreign trade models and théingent strategies chosen by Western
extruders.

INTRODUCTION

Today'’s value of a society is mainly based on ssgeesuccess, measured by economic profit earned
by doing business, and that still without reallysidering ecological and — even less - social Esions.
The value of a company is commonly quantified lysbim of discounted future generated cash-flows
which is reflected by the share price. This meaas shareholders are keen to see growth in their
companies and managers are considered succedsieiribusiness results correspond to the growinéitp
expectations of the shareholders. The globalizaunemic system is the biggest and perhaps the most
complex engine able to offer immense opportunitiedo business and generate profit. And these
possibilities — in the light of saturating home kets in advanced economies in mature application
technologies — are becoming the playground foc@thpanies. In fact, you can take part in this
globalization phenomenon either by participatevatyiby doing business on a global level, or padgiby
being confronted with the consequences of the ¢jldion phenomenon in your home market. And
exactly both will also happen to the extrusion istdyr  But what will the likely competition scenasiin
both cases look like? Which are the winning stria&gyHow can we cope with management objectives and
social responsibility? Should Western employeesffaaheir jobs?

CHARACTERISTICS OF NORTH AMERICAN AND EUROPEAN EXTRUSION
MARKET

The nature of a business is largely determinedbyptoduct characteristics, the market structhes, t
transaction scheme, as well as the operating aaatfiipn [1][2]. The extrusion business presents a
fragmented structure given by a natural action sadmpproximate 500 km around the plant. This is
determined by logistics as well as product consitiiens combined with the necessary customer-praduce
interaction scheme for the customization of thdij@® The result is a polypolistic market struetwvith a
multitude of independent SME (Small Medium Enteses) serving mainly a local market but also by an
increasing network of plants belonging in most saseMNE (Multi National Enterprises) covering ader
geographic region. This network of plants has sgiatreasons: Indeed, on the one hand the adwaafag
managing a business by multiplying the know-how andhe other hand increasing profit by
implementing a market share adding logic withimagifnented market [2]. The fragmentation degredef t
extrusion industry is observable in the North Aroani as well as the European area. Indeed, the U&ma
is served by some 200 extrusion plants and theZbW)(market by some 330 plants. In Europe 25%
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belong to groups [3]. We can assert that in botigggphic regions the extrusion industry is stillimha
dominated by a family owned SME entrepreneuriaicitire.

Tab.1: Basic figures of extrusion market evolutio™NA and EU

Extrusions (shapes, rods, tubes) 2001 2002 2003 2004 2005 2006 CAGR in kT
Consumption NA(2) 1745 1758 1771 1956 2057 2126 4% 381
Total imports (incl. Intra-trade) 257 320 362 442 517 563 17% 305
whereof PRC 9,3 18,7 31,8 62,4 112,1 156,6 76% 147
Market share PRC 0,5% 1,1% 1,8% 3,2% 5,4% 7,4%
Consumption EU(27) 2465 2559 2562 3071 3070 3254 6% 789
Total imports (incl, intra-trade) 1100 1122 1258 1289 1369 1607 8% 507
whereof PRC 6,5 6,1 55 8,8 22,4 34,5 40% 28
Market share PRC 0,3% 0,2% 0,2% 0,3% 0,7% 1,1%

Source: AA, EAA, Trade statistics

Tab.1 illustrates the market evolution, the imparrig relative imports from China to NA(2) and
EU(27) for extrusions in the period 2001 to 2008trisions for the purpose of this paper are shapes,
and bars as well as extruded tubes and pipes. Bharéa is composed, for this context, of the USA an
Canada. According to statements of the relativenium Associations, trade figures may be biased by
wrong classification of original data. The EAA hasued a report on this remarking that billetsaiten
mislabeled and building systems are included utideextrusion codes causing double counting obup t
300KT, representing 10% of the European marketrt4pam that, the period 2001-2006 has been
characterized by a positive CAGR (Compound AnnuaM@h Rate) for the consumption and even higher
for the imports and imports from PRC (Public Repubf China) to NA and EU. Staggering has been the
import growth of Chinese origins to the NA areactéag 156kT in 2006, representing 7,4% market share
Remarkable is that in 2006 China surpassed Canagbpirts of shapes as well as tubes and pipéeto t
USA. The figures in tab.1 for total imports contaiso intra-trade within the respective geograjpnéa.

For comparison, according to the American AA (Alnorn Association) trade without cross-border trade
in the NA area has increased by 158kT, from 51kZ081 to 209kT in 2006. This corresponds to a CAGR
of 33% compared to the total trade with a CAGR @#oland shows the relative weakening of Canadian
shipments to the USA and vice versa.
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Fig.1: Evolution of extrusion market in NA and Elthvrelative imports from PRC
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A graphical comparison between the NA and EU reggahown in fig.1. The comparison shows
higher market growth in Europe than America. Thasom is not only a general growth in consumption in
the advanced European countries with a high exg@htation but it is also attributable to the tatp of
the new EU-countries from ex-COMECON area. On tihemohand, the graph shows a more pronounced
evolution of imports from PRC in NA than in the Blitka. The reason for this is threefold: One reason
might be the difference in extrusion technologyelén those two economic areas; Europe having on
average more sophisticated equipment, is ableouae highly complex extrusions more efficientiheT
second reason might be an effective dedicated sadesization in NA and that with only one language
covering an extended geographical region suppontipgrts from PRC. The third reason is that Eastern
Europe is ready capable of supplying at a loweareplevel compared to Western Europe. Therefore
Western Europe will preferably source from the 6€@MECON area than from the far away PRC even if
the price differences might not be the same. Indeatbpe has an intensive intra-trade of extrusions
attaining 50% of the 3,2 mio. tons consumed in 2@@&ording to trade statistics, in 2006 Germaronal
imported from Czech Republic, Hungary, Poland, Ryslovenia some 97kT of extrusions which is three
times the 34kT imported to the whole EU(27) fromir@h

200

150

100

Growth (kT)

50

o o =

2002 2003 2004 2005 2006

@ Consumption growth NA(2) O lmports growth NA(2) from PRC
W Consumption growth EU(27) N Imports growth EU(27) from PRC

Fig.2: Comparison of market growth vs import grodrttim PRC to NA and EU

Fig.2 analyzes the relative market share gainssibgamarket shares to new competitors in a growing
market is not dramatic; it becomes a serious coneen the increase of imports in tons is highanttihe
market growth in tons, meaning that own sales lari@ling. In a rising market it will rarely happes can
be seen from fig.2, but in NA the trend between4280d 2006 is alarming. This is not yet the cadfen
EU which is producing at high capacity level. Ifrithg an economic slow-down growth in consumption
turns to negative, most probably the price-competimports will also loose their growing dynamigtb
not to the extent that we have seen above. Onratelm basis, weak extruders may survive, butef t
situation is lasting it might become tight. Indetiet alarming trend has continued in 2007. Accaydin
AA and trade statistics, during the first six mandi 2007 the NA extrusion market shrank by 16%
compared to the previous year period correspondiig 6kT. On the contrary, the relative importaro
China increased by 9% (7KkT), attaining a 8,9% maskare in June, mainly due to increased delivarfies
rods and bars as well as tubes and pipes.
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Fig.3: Comparative end-use dynamics from 2001 (iirele) to 2005 (outer circle) —
Source AA and EAA

The final destination of extrusion applications floe year 2005 compared to 2001 is shown in figt3 f
NA(2) and EU(27) demand. Apart from the differelatssification, also the structural composition is
slightly different between the NA area and Eurdpspecially the transportation application is muidhéar
than in Europe. The application composition foisthevo geographic areas remained relatively stable
between 2001 and 2005 limited to a shift in thedpean market towards more building applicationnfrro
the stockists, about 50% can be attributed alsbeduilding application. It has to be mentioneat #very
country in Europe has a different composition adcay to the domestic industry structure and the afay
designing and manufacturing products. The factttimtomposition remains quiet stable can be censii
reassuring, i.e. no surprises from the final markeid relative customers. A sound degree of custome
orientation will help to keep the customer base.

Let us sum-up. The extrusion market is still a véiypamic market also in the advanced economies.
The imports, especially from China, have a highengh rate than the market growth rate. In thequeri
2001 to 2006 this has not been critical due taattsolute figures in tons being relevant. During an
economic slow-down it might become an issue for elstio plants in the advanced economies seeing their
workload shrink. Indeed, considering the fact thating a bear market situation customers are Igptan
source cheaper than in a bull market to let pligtike elasticity of demand, imports from low-cost
countries will most probably not grow but keep theipplies or decline less. This is for the immesdia
short term. And what will be the macroeconomic eopugences in a mid-term perspective? For that asalys
we have to consider some basic economic theorpderstand the peculiarity of the business, its
constraints and the underlying rational governheyavolution of globalization.

INTERPRETATION OF GLOBALIZATION PATTERNSIN THE EXTRUSION
BUSINESS

According to scholastic textbooks, the social weaftnations will increase by trading by focusing o
best efficiency of factor transformation and so mmzing exploitation of input factors. Classic fage
trade theory is still mainly based on Pareto opliilpnasing Ricardian comparative cost advantages of
heterogeneous non-differentiated products. Thenlyidg simplifications are hardly sufficient to damn
today’s evolution of economic globalization in adividual profit driven management logic and theref
not suitable for our industry systems analysis. foee modern Heckscher-Ohlin Theory based on factor
availability to explain foreign trade and markeasss is also of non-immediate applicability dudatk of
consideration of demand related characteristice. Néw Trade Theory is based on geographic diffeagnc
but at a political economy level not apt for ousimess analysis. It is hard to find textbooks cgpiith
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the need of modeling the real globalization of esnits. Therefore let us take a more product andsitng
system suitable model such as the Model of Busiard<Globalization Types [2] to perform an analygdis
the extrusion markets.
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Fig.4: The four basic business types

Fig.4 shows the four basic business types withenntlatrix of product characteristics and market
structure. The four business types are commodgtaadards, specialties, and convenience. Eachdsssi
type is determined by the differentiation degreéhefproduct and the supply structure and hasferelift
intrinsic characteristic and follows its own tracisan rules [2].

support

differentiated

PRODUCT CHARACTERISTICS

non differentiated

polypolistic oligopolistic .
MARKET STRUCTURE internal

Fig.5: The globalization types matrix

The globalization types’ matrix of fig.5 shows difént types of globalization according to the tgpe
underlying business [2]. Type 1 is the physicabglization with material flows mainly present indiness
types commodity and specialty. Type 2 the finangiabalization with no material flow but FDI (Fogei
Direct Investment) observable for businesses liiadards and convenience. And type 3 is the human
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factors globalization by outsourcing internal seeg to low cost countries. Another classificatian be
made according to the intrinsic nature of globdiora Types 1a, 1b and 2 are natural globalizatypes
dictated by the nature of the product and indusgstem whereas types 1c and 3 are “temporary” alsot
long lasting ones - originated from market impelifets and differentials. The type 1c is an oppdsiim
low-cost globalization where material flows can enetlize in typical type 2 globalization marketi§
happens if the cost differential between two ecdoareas is high enough; let us call this diffeeetie
propensity for globalization.

The extrusion business belongs from the intrinaitire of the business, to the standard type which
follows a financial type 2 globalization, if anydeed, the cumbrous product and still predominant
interaction scheme via fax and phone determinesdygglistic offer structure with a regionally lireitl, so-
called monopolistic or imperfect competition. THere, to increase market share this cannot be done
simply by exporting the product. In fact, MNE argrguing a market share adding strategy by FDI in
different regions, especially in the new emergiogr®mies, generating a financial type 2 globalorati
This strategy is observable at international grauzh as Norsk Hydro, Alcoa, Sapa, Alcan etc. Megeo
Alcoa and Sapa have even agreed to bring togdtberdoft alloy extrusion businesses forming onéhef
biggest extrusion networks. Another example is lexdand Easco who went beyond that logic by buwging
stake in Asia Aluminum Group, one of the biggestwders in China. But the participation in the Gisa
extrusion company had also another aim. In fathéfprice difference for non-differentiated protuc
becomes big enough, even physical material flowben two different far away regions can become
possible also for products belonging normally @ tiype 2 globalization category. This is the opaistic
price driven type 1c globalization comparable vathitrage in finance. The result of this matenale 1c
globalization is clearly reflected also in the esion industry by the increased imports from lovgtco
countries, e.g. from China as we could see froni figgfore. And we are only at the beginning of the
evolution.

Furthermore, there is another reason behind glodtadin — which is also valid for the extrusions
industry - we can call this a sort of governingteysc law. Indeed, as already stated in the intrtdu,
managers have the objective to maximize profitd,@ren more, to generate value and value is theofum
future generated profits, but growth is limitedtie increasingly saturated so-called advanced rtsarke
comply with the objective, profits have to be earngre and more in the new emerging markets. The
globalization phenomenon is therefore not the cpmsece of the macroeconomic Pareto optimization of
nations’ wealth but the strive for individual wemalfhis can be considered a commonly acceptedygali
but there is another implicit reason: Minimizingki If the portfolio of activities is more diverigifl also
the risk of the portfolio of activities will be laav. Similar to the CAPM (Capital Asset Pricing Mda
finance but with a quiet different mathematical mlogrounded on entropy-based inequality [2], it is
possible to minimize the risk of a business poidfbly having spread activities similar to the marke
composition. This Minimizing Risk Principle is acead implicit governing law [2]. We will not apply
analytically this concept to the extrusion industtythis point, as this goes far beyond the scéplei®
paper, but we can state at least the concept &fBaslucted Value Maximization: Globalization means
extending the business scope to new geographeas aand the aim is

- to increase the profit generation (explicit strgte§profit maximization), and at the same
time
- itreduces the risk of the portfolio of activitimplicit law of risk minimization).
This corresponds to the analogy of free enthalph@fmodynamics and explains why the extrusion
business potentially also will globalize, if we wérto or not [2].

We see that the logic of globalization is builtaind globalization is a natural expression of an
economic rational. The economic rational is theeséon type 1 and type 2. What differs is the
globalization form and therefore the kind of exémuton the one hand physical material flow andhen
other hand financial FDI. Now, let us put this ithe logic of a Western extruders group mainlyvecin
the advanced economies. A strategy of growth wilbfv the type 2 scheme mainly oriented to the new
emerging markets of China, India, Eastern Europssi or South America, the so-called BRIC
economies. On the other hand due to the pricerdiffeal between high-price and low-price countries,
extrusion plants in emerging countries will increaales not by setting up new facilities in thezambed
economies — at least not for the time being - lpudiploiting their cost advantages by exportingrthe
products to the advanced economies according ttyfieelc scheme. The propensity for globalizat®on i
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even higher, the higher the added value contetiitesies products, as in e.g. anodized shapes. pad.ty
globalization corresponds to the absolute costrdges according to Adam Smith. And exactly these
lower priced imports are causing trouble to thénkpgice domestic extruders competing in the same
segment but with a less competitive cost struatumeot enough up-to-date technology. From Western
extruders the idea might emerge to combine a tygtea®egy with a type 1c strategy. Indeed, why not
exploit this additional source of profit? One cosly the imports will materialize anyway. And exathis
is the globalization trap fuelling the pace of ‘&tefious” globalization type 1c. And deleteriouscéuse
type 1c globalization could potentially create adamental structural change to the domestic cothpeti
system and most probably also to the first moveteiver this fundamental change could materialize we
will analyze later. But on the other hand, the coration of type 2 and type 1c globalization schemoaild
allow control over imports by active price settioghe benefit of the whole domestic market. This
underlines once again the importance and respditsilifi the first mover who has the advantage of
dictating competition rules.

ENABLERSFOR A GLOBALIZING EXTRUSION INDUSTRY

Let us now have a look at the basic conditions Wwhiave to be present in order that globalization ca
spark [2]. Indeed, we have seen the governing lofjgiobalization, i.e. maximizing profit net ok, but
the logic alone will not be enough to trigger glliation and the proactive management willingnass i
only a “conditio sine qua non”. The basic enabtersigger globalization can be divided into insiic to
the business and extrinsic but influencing theess. We will develop them for the type 2 and tipe
globalization, which are the two basic types ofglization pertinent to the extrusion business.g-ig
shows the enabling drivers according to the iniciasd extrinsic factors for the two globalizatigypes.

GLOBALIZATION TYPE

Type 2 Type 1c
» High growth rate | | * Price pK>pZ
inZ ;
@ *Excess capacity
2 | -Big market inZ
ﬁ E volume inZ -Big market
E volume in K
(=]
o
=
a *Government of Z | |+«Low labor costin Z
< I
zg | ©reoureend FOI 1 \. Avaitabitity of raw
= material and energy
i inZ
*Low transport cost

Fig.6: Drivers enabling globalization of type 2 &l

The intrinsic drivers for the natural globalizatitype 2 are a high growth rate and a potentiallyrbarket
volume in the emerging low-cost country Z. Espégilthe comparison to the local home market's
growth rate in the advanced economy K shows aiffiereince this intrinsic driver will be very stronip
fact, to increase profit, MNE — but also internatiboriented smaller extrusion groups — will paptéde in
these new opportunities by setting-up new facditeeconomy Z. This globalization type may have a
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slight taste of the imperialistic European expangiolicy of the late 19 century but the underlying
rational is quiet different. Today’s FDI by setting new manufacturing plants in emerging economies
helps also to accelerate growth in those counltespeeding-up their learning cycles. The extringic
general, enabler for type 2 is composed only bydsiver which is the easiness to invest in coudtripue
to restrictions of FDI in some countries this easswas not always given and rather JV (Joint \fesju
with local companies were the case rather than W@iolly Foreign Owned Enterprise). Further, we
take for granted that the new operations in thergimg economies will be profitable and enough skill
personnel will be available, but also this may viaoyn country to country and can be a major issue.

The intrinsic drivers for the opportunistic typedlobalization are mainly a combination of excess
capacity in the low-cost country Z and a highecgtevel in the high-cost country K compared td He
difference in the price level is mainly given by ttost differential in the two different economieas.
This is a very strong driver increasing the profgns follow an export oriented strategy by comiesrof
low-price country Z. The possibility to do additarbusiness can even lead to the decision to build
additional capacities to exploit the advantageowfdr production cost. In this case a high growth ina
country K is not required because the competitigicl is based on crowding out competitors by lower
prices, assuming that quality level and providedilemy services are comparable. Indeed, due tdative
differentiability of the product, the lower price the only rational to source from a far flung doynThe
effort of companies belonging to country Z will imainly directed to large economies K with a big
demand. The extrinsic, or general, drivers influegdtype 1c globalization are the availability afw
materials and abundance of energy. If these comditire not anymore valid the scarce resourcesnot
probably be reallocated to the local market tesfiathe rising local demand. Also low transportatomst
will remain a major driver in order to allow foripments. Transportation in general will become ane
more major concern as soon as the associated @ailogst of pollution is taken into account, espiy
for non-differentiated products which can be pradltocally. Economy still dominates over ecologg an
this will most probably remain so for the next yeetir come. The potential consequences are |dfieto t
readers’ interpretation.

The inverse situation that companies of emergimgpemy Z will follow a type 2 globalization
strategy in high-price countries K is presentlyywenlikely due to the non-attractiveness to prodoceally
in the high-cost economy K. In industries othemntBatrusions it might happen that a type 2 strategy
followed by taking over a competitor but the unglied drivers are different and are more targeted to
speed-up technology appropriation.

As long as the demand in high-price countries enki® source any kind of extrusions from low-cost
countries to have a competitive advantage — anextrensic enablers for type 1c globalization couné to
exist - , the type 1c globalization will persisteextruders in high-price countries have to faee th
challenge of competition. Extruders in high-priceictries are well advised to rethink their businesslel.

POSSIBLE STRATEGY MOVES OF EXTRUDERS

But how to respond effectively to this changing petition environment? Extruders have mainly two
macro options to face the globalization challengg t@ stay in business: “active participation” active
defense”. These two macro options are shown odehision tree of fig.7. The first one, active
participation, consists in exploiting the new ogpaities given by globalization and to grow by an
expansion oriented type 2 strategy mainly in therging BRIC economies. This type 2 strategy is more
apt for MNE rather than for SME. It is a forwardemted expansion strategy, but this strategy aldte
not resolve the domestic problem. Nevertheless ftimivard oriented strategy potentially also alldws
combine the type 2 strategy with the export oridnpeice-based type 1c strategy, exporting lack
advanced economies. This approach creates anamditompetitive momentum to the importing market.
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Response to Globalization

Active PARTICIPATION Active DEFENSE

Type 2 (expansion) Focussing

Operational Offer

Local acting Excellence additional

inZ2

Type 1¢
to K

(LSS) value

Fig.7: Strategy options for Western extruders

Indeed, on the one hand, it increases the offeegtrum of this competitor adding low-priced esions
to its portfolio. In addition, it could also allotw use these imported quantities as a variableust@mh
capacity. During an economic slow-down phase ibb&es possible to shift customer orders to domestic
plants and to keep production running at optimelelt goes without saying that the products haviee
suitable for that operation and several circumstarenot only the cost - have to match. On therdtaed,
it might allow the possibility to control — to soragtent — the imported quantities by appropriateepr
setting to avoid deteriorating the market pricethitfi a polypolistic market this possibility might lan
illusion. But through the globalization of inforn@t and due to parallel trade channels of intelicental
type 1c trading the micro monopolistic competitinndel may loose its significance. Despite extmisio
market structure remaining polypolistic and thereftavoring a locally monopolistic competition png,
the price level might become uniform and we coeld the creation of a new eclectic market type. With
this context, the remaining extruders may havete hard times, and this will be the case if thay s
passive. But we have not to forget the basic canaiep FDI strategy which applies to type 2 globation
business present primarily in fragmented markettyp& 2 strategy allows the shareholders to impigrae
growth oriented strategy by investing in new plantsmerging economies. The synergy consists afcra
image as well as BPS (Best Practice Sharing) addgh this BPS also MNE extrusion groups can
compete in this industry characterized mainly byEBdwith limited overhead costs.

The second possibility to remain in the businesadive defense” which consists of focusing
according to the intrinsic nature of the extrudimsiness on excellent service. In fact, extrudahg o
apparently sell a product - in reality they sedleavice [4]. This becomes evident analyzing thesaation
scheme. Basically the customer asks three questarsyou produce this shape (technological issue)?
When can you deliver it (service issue)? What'sphiee (cost issue)? By segmenting the market and
focusing on these customers looking for a 100%ityuednform, product supplied 100% right on agreed
time and that to an acceptable price, there isgmapace left also for local SME extruders to deféweir
business in advanced economies. In addition thecgecontent can be increased by offering alsoirequ
machining operation helping to streamline the syphpkin. The local extruders have to leverage the
advantage of being near to the customer. To inerkather competitiveness, the LSS (Lean and Six
Sigma) approach of continuous improvement is thlet@nswer to face today’s globalization challefije
It focuses on the quality aspect combining the paféean transformation. The same as the ISO9001
quality system of some years ago, the LSS will alstome a “conditio sine qua non” to do business
tomorrow. Generally, the competitive focus hasd@ht on those critical success factors whereyihe 1c
competitors cannot compete, such as small ordedtuption and short lead times [6]. The higher tast
to be compensated by higher productivity which nsezaving modern up-to-date equipment.
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A third option, which exists always, is the “passimcurring” and consists of doing nothing, i.eitwa
and see and continue to do business as usuahibus & risky option. Indeed, if competition daesrease,
a shakeout of such non excellence-based extrudaretbe excluded.

Instead of remaining in the original business & siitechnology and product mix by focusing on
certain larger niches e.g. hard alloys or largdilpsy is also an option. This more technologicdtgsion
could mean a change to a new type of customer segmith different industry logic and requiring
different know-how as well as equipment. But alsese niches are already characterized by their own
competition system and it is unlikely that thesehes will be spared from type 1c globalization.

POSSIBLE SCENARIOSAND RESULTING EVOLUTION OF GLOBALIZATION

How will globalization in the extrusion industry stdikely evolve? What scenarios can we expect?
These questions are pertinent and are of utmosirbance to define the strategy for the beginning ne
globalization era. Forecasting is always accomphbyeuncertainty also due to the probability of ripain
the underlying assumptions to the model and thezdf®e projected figures are always fuzzy. The dong
the forecast period, the less precise the statenagat projected figures. We will therefore condbet
analysis with different techniques for the shortdimen and medium/long term. In the following we will
concentrate on globalization type 1c which mightehbigger consequences on the market than type 2
globalization.

A) The Short/Medium Term Per spective

We can assert for the time being that all drivérhe intrinsic and extrinsic enablers are favoedbk
globalization type 1c. Indeed, as we have seeigih the imports from emerging economies, in tlaisec
China, are rapidly increasing in the US but als&umope. This is due to the fact that importing kess are
large enough and interested in sourcing at a Ig@riee level to gain competitive advantage. The gimner
countries can satisfy this request by their comaigle lower cost structure and have enough capgrity
satisfy the demand. Raw material and energy dtestia critical issue and the governments of eyimgy
economies are now favorirgxports of semi fabricated products instead of materials. Now, how long
will these favorable drivers last? How much mastedre will be lost to low priced imports? How fesi
the evolution be? For a time frame of some yeansihematical forecast model is appropriate to sibeul
the possible evolution. We will base our projecsiam a growth curve. Although a growth curve is
intrinsically generated out of the population, wées in economics we have rather a functional esitrin
relationship, from a phenotypical curve shape thekbbox modeling approach is fully acceptable. In
economics you find this type of model in combinatwith market penetration or of life cycle modeling
Let us call Tk the trade flow from economy Z to economy K, itee globalization volume corresponding
to imports of economy K according to the type llte Growth of material globalization can be représgn
by the following differential equation

LlF: = py 1_TA
dt Vi

where p is a constant forming the shape of theectepresenting the dynamics based partly on the
propensity and % is the natural globalization level depending amdbmpetitiveness factor k, which we
will not go further into detail on [2]. Integratirfgrmer equation we obtain

V.
Tx )= +
1+
b

where b is the integrating constant representimgeskind of delay. We see that

I|m Th (1) =V
t 500

Bruno G. Rittimann - ET08 Congress, May 2008, QitaRlorida 10



which means that in the long term the imports alfifhin the natural globalization volume correspogdd
the equilibrium in country K for the imports of Zhe model’s parameters will be computed based en th
one hand by fitting the past figures with the téghe of least squares and on the other hand based o
assumptions regarding economic growth for the ptimje period. The main assumption is an estimadion
the attainable market share in the medium/long tmresponding to ¥ which can be considered the
most difficult step of this modeling. The rapiddfthe evolution is also based partly on past figuvut

this might not maintain the same pace of dynanfigges without saying that as soon as the basic
assumptions change the model looses its signifecand should be adapted. We will therefore simulate
min-max funnel within which the imports will mostgtably perform.

To determine the possible globalization equilibrivigg for the NA(2) imports from China we can
base our considerations on the existence of ahlistad import organization as well as the stilake
imports from the Latin America area. To benefinfra low-cost extrusion source, the well established
imports from PRC offer exactly that without manyskerm alternatives. The situation remains thenef
favorable for Chinese exports to NA. In fig.1 afidotion point seems perceivable in 2005. The cause
might be the weakening market dynamics or the $iggt of saturation for Chinese extrusion in NAkihg
it as a fact and extrapolating on the “ceteriskpgs’ assumption we can estimate g \6f 250KkT. This
250KT would correspond — referred to the 2006 ntdekel — to more than 10% market share only for
imports from PRC. If the weakening in 2006 would have happened, an upper limit model could atain
Vzk(max) of 300KT. In the case of a steady state ntavkecould assume az)(min) of approximate
200KT. To determine then the optimal parametersnimémize the sum of squares error (fig.8) consiugri
the import figures under a “ceteris paribus” coioditof the market evolution.

Error

Fig.8: Error surface of different parameter combora
(here the NA model giving best fit for p=0,8 aneilbr)

In fig.8 we see a sort of channel of the erroraefallowing a robust design of the model for saver
combinations by changing both parameters simultasigavith a best fit for p=0,8 and b=1,7 being the
minimum of the error surface. Fig.9 shows the tasglimport model as well as the extrapolationtfor
next four years. The fit of the model during theipe 2001 to 2006 is remarkable. It has to be expli
mentioned that the model is based on a growing ea$sumption and that a negative growth in
consumption for the years to come could even mearirnports in the period 2007-2010 will fall below
the minimum model.
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Fig.9: Evolution of exports from PRC to NA(2) baseda “ceteris paribus” condition

Different is the situation in the EU(27). There aod many favorable factors boosting the imports
from China to Europe. The high European exportbeie industry needs right priced semi material Wwhic
can also be sourced nearby. The competitive EaBtenope cost region works as a sort of hindrance fo
extrusions of Chinese origin. Fig.1 showed a taff@fimports only in 2005 after a rather reluctaetiod.
Also the dynamic was rather limited in 2006 comparethe market growth. Due to this fact, it idhet
difficult to match a simple import model to theggufes. We will limit the modeling to a min and max
funnel with the same technique used for the NA rhoBking the 2005 as inflection point we can estien

Vzk(min) to 50kT. In a high end scenarig¢max) could attain 100kT. The potential evolutidrChinese
exports to Europe is shown in fig.10.
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Fig.10: Evolution of exports from PRC to EU(27) éd®n a “ceteris paribus” condition
These models illustrate the evolution on a “ceteaisbus” base and are therefore static but relity
dynamic because of changing market volume whiah extgails the adaptation of attainablg Yor the

imports from country Z. Another general problenkéd to a type of model with changing fundamentals i
the degree of market penetration, i.e. the stagéinh the process stands. In a dynamic changing
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environment this opens space for discretional imegation. Instead of using dynamic models, altiéraa
models are based on functional relationship linkingorts to causal variables [2]. But that is aeotstory.

In this case, the just developed import market rioases its applicability considering the first
conjectured input data for 2007, but it gives aaitvhere the imports will be under a favorable enun
cycle. To bypass the issue ofWariability due to economic cycles, let us modhel import market share
which is more robust compared to physical supptieasured in tons. Fig.11 shows the NA(2) import
market share from PRC origin taking into consideraalso the figures for theé'half-year of 2007. The
market share curve strengthens the impressiorsioivdng-down in dynamics for Chinese extrusion
exports into the NA market but the penetration pssds still under strong expansion. Accordinghto t
model and based upon the present underlying dysathie attainable market share seems to stabilize
between 10%-13% during the next years. In macraaoanterms, this level corresponds to the
competitiveness factor k from a supply point ofwiehich reflects the cost-benefit evaluation magéhe
demand [2]. Translated into a managerial languiagerresponds to the market share satisfying desla
of a precise market segment.

14%

e Reality NA2 _ >
12% - =

— = — Model max ,/T
10% -+

7 e o ©)
8% | - --©- - - Model min /.,/i
6%

4%

2%

Import market share ex PRC (%)

0% -

2001 2002 2003 2004 2005 2006 O7-lhy 2008 2009 2010

Fig.11: Market share evolution of PRC in NA(2)

This will be the reality to be faced by the NA exters. Indeed, with a Chinese market share in NA
presently not far away from the 10% mark and algigeymmetric volatility, managers have to become
inventive to get their company through hard tinw'se. will see if a “Beta factor” below 1 in a shrinigi
extrusion market and a “Beta factor” above 1 im@angng market will be sustainable also in future.

Now, instead of modeling imports based on “chaaidieg” let us perform some complementary
fundamental analysis regarding globalization tols®& globalization evolves if the identified ungenlg
driving factors change.

B) The Medium/Long Term Per spective

How long the globalization-enabling drivers willnain favorable is difficult to say and an estimatio
of the duration is out of the scope of this paféat the drivers for type 1c globalization at squoét will
be less favorable that is for sure. Let us theeefom our attention to which factors influencing
globalization type 1c could change. In fig.12 wermterpose the intrinsic and extrinsic enablersgo6ffor
globalization type 1c to analyze if the drivers anabling globalization or not. The matrix revealsr
boxes each one representing a macro scenario lzdlglation intensity. We can imagine that the mgitc
driver is the predominant one for globalization &lso the extrinsic ones have their affects. Ptgsen
the actual era of globalization, we can state ltloth driver categories are favorable for globalaratype
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1c. The possible micro scenarios of the mixed gumétions (favorable and not favorable) of enabtense
to be analyzed closer in order to gain insightaiganto details of each single driver. If both eleab are
not favorable, no globalization type 1c will magdice or will stop existing. This state is the Idiegm
scenario at which we will arrive for the transige 1c globalization.

SLOW-DOWN of FULL
2 Type 1c EXPANSION of
8 (supply related) Type 1c
s
® >
i r ]
m
z | |
o N nw
%2 <
z 8
©
= NO SLOW-DOWN of
=< | GLOBALIZATION Type 1c
2 of Type Tc (demand related)
EXTRINSIC ENABLERS
non favorable favorable

Fig.12: Enablers and relative macro-scenario fpetyc globalization

What happens if the intrinsic drivers become las®ifable? The biggest driver for type 1c is the
“propensity for globalization[1][2], i.e. the prcdifference between high-pricg pf high-cost economy K
and low-price p of low-cost economy Z , which is directly linkealthe labor cost and considers also the
transaction cost. As soon as the price differeffickeoimported extrusions vanishes, the demanien t
high-price economy for imports will shrink becatisere no longer exists any advantage to source
undifferentiated products from far away. In thisealso the capacity excess in the emerging ecomalny
most probably no longer exist because it will hegen absorbed by the local demand in the emerging
economy [2]. In thiscase, as it has been simulated [2][7], it wilt la;ger than expected, far more than 20
years, depending of course on the initial statenrfthis point of view we have to be prepared te Inith
this. Lower prices will also increase demand fdrgsions by enabling new market segments for alumin
extrusions. Only in the case that a shortage odi@fpin the advanced economy occurs, could it tezal
continuation of sourcing temporarily from the enieggeconomy even at the same price level, always
provided the same quality is given. We see thatdhse of globalization slow-down is mainly demand
originated, as soon as the principal demand-do¥erice advantage shrinks.

And what happens if the extrinsic drivers beconss Ravorable, while the intrinsic ones remain
favorable? In this case the slow-down will be mdcely supply originated. Indeed, if the physical
availability of raw material, or energy, should bew a problem the allocation of resources could be
controlled by government through high export taeguarantee internal use. Different from local toyd
power energy, rising raw material prices affeceatbnomies which would leave the propensity for
globalization intact but less pronounced. What ddad affected is the application becoming too egjen
with the consequent search for substitute matediffsrent from aluminum. Another driver which hast
to be trivialized is the transportation cost espigciwith consideration of the ecological impadtsbunds
irresponsible but the economic advantage derivat tiype 1c globalization — not only for aluminum
extrusions — is still preferred and sacrifices egal aspects for identical products which cowdily be
sourced from local suppliers. Indeed, globalizattaps not at the economic level. The search far no
polluting transportation forms will be a necesszopdition for the globalization era.
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It is difficult to say if the demand or supply-deiv slow-down will be first; in either case | do het
that this will occur in the near future and theref@Vestern companies should to do something inr dode
survive. There might be other drivers not explcitientioned which can emerge and will be contingent
the future state. One thing is for sure, if bothldimg driver categories are not favorable, glatzaion type
1c will cease to exist.

INCREASING IMPORTANCE OF MANAGEMENT ETHICS

Globalization is not equal to globalization. Th&eatient types of globalization have different efiec
on the structure of the industry system and theeefie have to be careful not to denounce glob#bizats
a whole, but neither should we be too euphemikétus perform a quick and neutral analysis ofsheal
aspects.
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Fig.13: Systemic interaction between economic aath$circuit

Fig.13 shows the systemic interaction between tb@@mic and social circuit. The central variable in
which we are interested now is the repercussioangployment in the high-price economy K through
opportunistic globalization type 1c. After the SeddVorld War — especially the European economy —
grew steadily. The growing demand allowed locaéggrises to increase supplies, generating full
employment thereby creating wealth of society. TWas a self-enhancing feedback loop. High
employment allowed paying contributions for soaistitutions and conversely the disbursement foiado
assistance was at a very low level. The petroiscaisd slow-down of final demand during the eightie
changed the parameters arriving at today’s satliiestern European economies with low growth rates,
increased competition and rising unemployment. @usts — at all stages of the value chain - begiohmu
more to buy selectively, paying attention to thie@rhaving an advantage by sourcing from low cost
economies with selénhancing repercussion on the employment level.cbhsequence, unemployment
costs are rising and contributions are shrinkirtgs Toop is even further enhanced by M&A usually
leading to restructuring of the newly created graifh consequences for the employees. This is @sys
of three self-enhancing positive (destabilizingeits. But growing welfare in economy K — with a
growing economy in general — can also increaselgdipgm economy Z without drastic consequences for
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the employment in economy K forming a negativeljtitang) loop. The reason is the growing market
volume, ideally leaving space for all suppliersoathe local less competitive ones. Which cirauith
positive or negative feedback, will finally domieas difficult to forecast by qualitative analysihese
vicious circles of this dynamic system can onlyiriierrupted by external variables. As already stattee
system is mainly driven by the enablers for typglbbalization. If these are no longer favorable th
system will again source more from the domesticeowy. But | would not rely on non-influenceable
external variables, there are also proactive imiteable external variables. The government is aniable
interfering with taxes to protect employment oelligent job creation programs. A second one is
innovation by launching new products to be produoedlly. Therefore, governments - and shareholders
have a big social responsibility that globalizatigpe 1c does not take the upper hand.

And the type 2 globalization? On the one hand, &péobalization is not deleterious for workplaces
directly, deleterious is globalization type 1c éhahich endanger domestic workplaces. Type 2
globalization is a feasible way for shareholdersdntinue to invest money where economic growtlegak
place; indeed, the factor capital is mobile in igdavorld. On the other hand, what happens tortdestry
in the home market which most probably has to fgpe 1c and 3 globalization is another story. Rrige
the European Euro area has some 10 Million unenaployot temporarily but structurally, i.e. alsoidgra
favorable economic situation; the fate of thesekers and employees does not bother shareholdeisidut
becoming a considerable social burden to assist e this has to be carried by all citizen payiscal
contributions and unfortunately not only by thershalders and mangers having mainly caused this
misery. What to do? Without pretending to solve gvioblem, here are three actions which may be
considered ethically correct to face the globaiizaissue:

- produce locally for the local market those prodwdt$ch are interchangeable such as
intermediate or semi-finished products, e.g. exbns

- if either way some low-cost extruders export tchhggice countries to facilitate their start-up,
allow them and use this as a challenge to improws @wn performance

- but if domestic extruders let produce in low-castiratries and import for profit, consider this
at the edge of political correctness; the induaazias damage may not justify the short-term
profit

If these rules are applied no distorting protectils have to be levied by governments. The prepation
and anxiety of the population is omnipresent amdlcome a serious problem. This is also underlayed
the criticism addressed by some leading econonagigrds the IMF (International Monetary Fund), Vidorl
Bank or WTO (World Trade Organization) [8]. Perh@psight be an illusion to think that social and
ecological oriented behavioral rules are enougiotgern a system in which the governing mindsetills s
mainly profit driven. On all accounts, we have &determined: Sustainable growth has to includenigt
ecological but also social aspects and therefameuanly accepted business ethics should comply with
ecological and social responsibility. Which degoéderegulation the world economy needs is letdaoh
reader’s interpretation.

From an economic and social point of view what inafieely must be observed is not to loose added
value by transferring this added value out of couifithe induced added value of this action doats n
generate a higher value for the country, i.e. thentry’s systemic added value has to increase. Sftosld
become one of the guiding principles for a sustdaglobalization of the economy. In other wordsyie
the trap. Yes, the social responsibility of theremteneurs, and especially of the MNE, is very kgt
goes far beyond maximizing profits for the shardbod — remember, the problem of unemployment (and
not only this) concerns all of us, directly or iretitly.

The time may come when the values of our socighe-so-called mission for a company given by
their shareholders — will have changed and the MISE claims proudly not to have yet again geneatate
higher profit (by dismissing 10% of its employebsg} announcing in the newspaper “Increased global
revenues in 2025 by maintaining ROE and hiring @aittl 1000 workers”.

N.B.: ROE is Return on Equity and is one of thefipability measures used by mangers and sharetslder
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CONCLUSIONS

Globalization will further grow as long as the elivadpdrivers remain favorable and it will have its
effects on the competitive system. We have notén €ost-based type 1c globalization if the extnusi
market grows further. In the worst case, domesticueers keep their present volume and growth vl
satisfied through imports from low-cost competitfodowing a type 1c strategy. A fundamental change
seems not to occur but if the domestic accessibléen volume should shrink and the economic slow-
down cycles persist, then a certain shakeout efdempetitive extrusion plants has to be expe&ed.
carefully customer-focused reorientation of thenplaased on the extrusion’s key success factors
supported by a Lean Six Sigma transformation opthat will be the winning strategy to survive. Taés
enough space left for well performing domestic @aérs to face the type 1c globalization issue.
Nevertheless, it has become apparent that theréuisdamental difference between the NA and EU etark
regarding imports from PRC. Due to the near-by &asEuropean low-cost countries, the EU market will
be less receptive than NA to Chinese imports. RFemtore international oriented extrusion groups the
financial-based type 2 globalization strategy & tlew emerging economies is the best way to paatiei
with a growth-based market share adding strategfyeaglobalization opportunity. Within this globadtion
challenge the management and shareholders shanddmeer not only their ecological but also theirigloc
responsibility to implement an ethically sustaimagptowth in order that everybody — shareholders and
employees — can participate at the opportunityreffdy the new globalization wave.
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