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Executive summary

The production of ICT goods and services lieveloped into an international phe-
nomenon and the internationatisa of ICT activities has become a major topic in policy
debates and discussions. Besidlee relocation oproduction facilities, this discussion is
also about ICT firms relocating researaidadevelopment activitge outside their home
countries.

ICT related R&D and production are currenggrceived as forces enabling or even
driving the current wave of iarnationalisation. The computer equipment industries as well
as the computer service indystre generally seen as leaglar the interational division
of often knowledge-intensivebaur. The relocation of ICT hangre production as well as
ICT (enabled) services from the US and WeastEurope towards Asia and Eastern Europe
has recently gained momentum. Foreign dineegstments, importand exports are boom-
ing, especially in specificegions and countries like Esia, Hungary, Poland and the
Czech Republic. Moreover, as a general purpesknology, ICT also facilitates this dis-
persion of production. One can settle wheraves thought to be &tactive taking into
account the location factors and one's own objectives.

In some respects, the use of ICT enablesmemic agents to be almost fully informed
about their options. It comes as no surpriBen, that the geographic distribution of eco-
nomic activity is determined more stronglyan before by (dynamically evolving) com-
parative advantages between countries fanas. The modularityof production systems
and the opportunities to tap into informatibaws allow for the division of productive
activities not only at the level of final productasut also at the leVvef individual compo-
nents of products. The uses of ICT by entegs include interconnected systems that sup-
port this division of productive activities eve the level of indiidual production proc-
esses.

But not everything in this connected worddcontinuously in mion: path dependency
still plays a role, as the ewadce shows. Strong local maaafuring capabilities and local
spillovers are often a crucial source of nB&D ideas in the high tech industries and,
indirectly, a critical driver of local economgrowth and competitiveness. Moreover, the
process of economic integration is hampebgdrestrictions and hdles, since current
borders between countries are not negligieleen in the EU. This gives the national gov-
ernments the responsibility to pursue a strategy to eradicate or maintain these borders,
depending on the associated gains or lossewmiional (social) welfare. The speed and
intensity of such processes is crlitccathe competitiveness of a country.

This document summarizes the final repofta study carried out for the European
Commission, DG JRC, IPTS, on the Internatlmadion of European ICT activities.

Chapter 1 highlights the importance of bdtke production and the use of ICT for eco-
nomic growth and productivity growth. The ratiof ICT as a general-purpose technology
is highly relevant for decision makers aspens a new era of pervasive innovative activi-
ties with — often unforeseen — new applicasi@and new dynamics and waves of creative
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destruction. A second highlylevant observation is the expanding fragmentation of pro-
duction processes due to standardization, reduced transactiormm@spubttation costs and
increased communication possitids. Finally, this chapteshows the significance of life
cycles of products and services and the reéilogaf certain types adctivity. New knowl-

edge intensive and profitable activities ire tharlier stages of the product lifecycle are
carried out in home countries whereas inrlat@ges the producend services become

more standardized, less knowledge intensiveeasier subject to relocation. Main motives

for internationalisation are market expansioast reduction and stegic considerations

with respect to knowledge. From an economaint of view those production processes
which are subject to economies of scale areerfikely to be relocated since fixed transac-
tion, communication and related costs are more easily recovered if scale effects are pre-
sent. The combination of these characteristics makes the ICT sector and the use of ICT a
highly relevant subject for policy makers.

The literature underlines three main chanmélgternationalisation: trade, foreign di-
rect investment (FDI) and liceimg. Chapter 3 analyses datatbase three aspects: trade,
FDI and international R&D activities. Evidence from trade data shows that EU’s trade
position with regard tdCT goodsvis-a-vis the respf the world shows a trade deficit
whereas the EU25 shows a trade surplus in the trati&To$ervices Another remarkable
outcome from the data analysis is that diéerences in importrad export prices have
increased in the last decade and that the trade volareesiore pronounced. For some
products, e.g. automatic dataopessing machines, the EU2pert price has increased as
compared to the imported counterparts, whereas the exports volumes relatively decreased.
On the other hand, for some products wetkeeopposite: the EU’s relative export prices
decline and relative volumes increase. Theyamlof quality differences between imports
and exports shows that, on average, EU25 ¢gpoore expensive and imports less expen-
sive products and services. This reinforces the initial hypothesismitiratmature products
and services (and parts thereof) with lowesfprmargins are more likely to be relocated
than new, innovative and high value added (paffgroducts. Analysis of FDI data also
shows a similar pattern. From the five Ewrap countries for whickDI data were avail-
able at a sectoral level we show that FDheentrates on those sectors with a relative low
R&D intensity. Moreover, inward and outward F&eems to be in balance in most sectors
except for the so-called “traditional scale” sgstwhere outward FDI is about three times
higher as compared to inward FDI. Finallyabsis of R&D patterns shows that European
ICT companies still perform most R&D activiti@s their home countries or in other EU
countries. This does not mean, however, thextetfare no R&D activiterelocated to Asia.
What we find is that strategic R&D, of whipatents issued by the European Patent Office
protect the results, is still¢éated in Europe. Overseas R&ltivities focus on the markets
of the target countries.

Chapter 4 presents the results of a set digt®® and 5 in-depth casstudies of interna-
tional ICT companies, where we have foumddence for a geographical splitting up of
functions. Concerning the place of the EU ia thternational division of activities within
ICT companies our main conclusion is that #ctivities in the EU15 tend to be the rela-
tively knowledge intensive, focussing on customisation and high quality. The functions
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and activities located in Asia tend to be there standardised and codifiable activities.
New Member States take a middle position is thternational division of ICT functions.

Finally, chapter 5 draws the conclusionstloé study and presents policy options. The
conclusions include the following key thesis:

ICT is different from other technologies in several dimensions. Technological change is

very fast in ICT. Moreover, ICT is a genkparpose technology thaduces innovations

also in adjacent areas. Digibods and services can be transferred atosbt and without

time delays. These aspects make the ICT sector and ICT goods and services an important
and crucial sector for economic growth and dynamics.

Internationalisation is a key feature of 1CT. Increasedstandardisation and codification
allow for fragmented production processesuth a way thatnnovation and production
activities can be easily relocated. In this senmgernationalisation should be viewed as a
challenge, not as a threat.

The EU has stabilised its position in ICT, and improved in some areas. Data show that
the production ofsome products has been relocated ircart years. However, further
analysis also shows that mainly less knalgke-intensive and morgandardized products
are relocated, whereas more knowledge-intenaind customized products and services
remain in and even come to the EU.

Europe needs to continue moving up towards higher knowledge-intensity, quality, and

the development of skills. Our analysis shows that the competitive advantages of European
firms lie in knowledge-intensive goods andwees. High value added per employee coin-
cides with high levels of edational attainment of the Baur force in ICT production.
These strengths have to be fostered in amleneet competitive challenges in ICT produc-
ing industries. Moreover, the development of skills is also important to fully grasp the
benefits of ICT in user sectors.

ICT isnot per definition knowledge intensive. It is important to rede that, mainly due to
the fast diffusion of knowledge and skillacadue to short lifecycles, many ICT products
become more or less standard after a shoibgef time. What is highly innovative today
will be standard tomorrow and outdated next week.

Fostering the responsiveness of institutions and innovation systems to the dynamics of
ICT isakey challenge. The ICT sector is highly dynamveith many innovations and very
short lifecycles. This implies that policy attte political process should be innovative and
flexible, too. ICT is not a homogenous secin terms of standardisation and knowledge
intensity. However, since ICT generally cesanew opportunities for product differentia-
tion, innovation and accelerated diffusion (botithw the ICT sector itself and across the
overall economy), the ongoing expansion angrimationalization ofthe ICT sector is
crucial for the EU and its member countries.
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Preface

The Institute for Prospective Technology Sasd{IPTS) of the Joint Research Centre
of the European Union commissioned a stody"The Internationalisation of European
ICT activities" to be carried out by a consortium of institutes consisting of:

» Maastricht Economic Research liigie on Innovation and Technology (UNU-
MERIT; consortium leader)

» Europaisches Institut fir Internatiale Wirtschaftsbeziehungen (EIIW)
= ARC systems research GmbH (ARC-sys)
The project started in July 2005 and was completed in August 2006.

This report summarises the methodology amdntfain findings of the project. Readers
who are particularly interested the theory of iternationalisation shodlread Chapter 2.
The main quantitative findings are containechtier 3. Chapter 4 is afiterest for people
interested in company strgies, while readers with limited time should read the conclu-
sions in Chapter 5.

The complete study will become availalble Dachs, B, HHM Mgers and PJJ Welf-
ens (eds.), “Internationalisation of European ICT activities”, Springer, Heidelberg, New
York, Tokyo, forthcoming.

The final report of the study is equally dabie upon request from the project coordi-
nator: huub.meijers@merit.unimaas.nl

Valuable contributions were made by Hard®f, Tim Kelly, Christian Muller, and Ra-
jneesh Narula who took part agperts in the project workshops.
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1. Introduction

This document summarizes the final repofta study carried out for the European
Commission, DG JRC, IPTS, on the Internatlmadion of European ICT activities.

Chapter 1 highlights the importance of bdtke production and the use of ICT for eco-
nomic growth and productivity growth. The raiof ICT as a general-purpose technology
is highly relevant for decision makers aspens a new era of pervasive innovative activi-
ties with — often unforeseen — new applicati@and new dynamics and waves of creative
destruction. A second highlylexant observation is the expanding fragmentation of pro-
duction processes due to standardization, reduced transactiomm@spubttation costs and
increased communication possitids. Finally, this chapteshows the significance of life
cycles of products and services and the réilogaof certain types adctivity. New knowl-
edge intensive and profitable activities ire tharlier stages of the product lifecycle are
carried out in home countries whereas inrlaages the productnd services become
more standardized, less knowledge intensivkeasier subject to relocation. Main motives
for internationalisation are market expansioast reduction and stegic considerations
with respect to knowledge. From an economiint of view those production processes
which are subject to economies of scale areerfikely to be relocated since fixed transac-
tion, communication and related costs are more easily recovered if scale effects are pre-
sent. The combination of these characteristics makes the ICT sector and the use of ICT a
highly relevant subject for policy makers.

The literature underlines three main chanmélg;iternationalisation: trade, foreign di-
rect investment (FDI) and liceimg. Chapter 3 analyses datatbase three aspects: trade,
FDI and international R&D activities. Evidence from trade data shows that EU’s trade
position with regard tdCT goodsvis-a-vis the resbf the world shows a trade deficit
whereas the EU25 shows a trade surplus in the trati@To$ervices Another remarkable
outcome from the data analysis is that tlikerences in import rad export prices have
increased in the last decade and that the trade volareesore pronounced. For some
products, e.g. automatic dataopessing machines, the EU2pert price has increased as
compared to the imported counterparts, whereas the exports volumes relatively decreased.
On the other hand, for some products wetheeopposite: the EU’s relative export prices
decline and relative volumes increase. Theyamlof quality differences between imports
and exports shows that, on average, EU25 é¢gpoore expensive and imports less expen-
sive products and services. This reinforces the initial hypothesisitratmature products
and services (and parts thereof) with lowesfjprmargins are more likely to be relocated
than new, innovative and high value added (paftgroducts. Analysis of FDI data also
shows a similar pattern. From the five Eugap countries for whickDI data were avail-
able at a sectoral level we show that FDheentrates on those sectors with a relative low
R&D intensity. Moreover, inward and outward F&eems to be in balance in most sectors
except for the so-called “traditional scale” sgstwhere outward FDI is about three times
higher as compared to inward FDI. Finallyabsis of R&D patterns shows that European
ICT companies still perform most R&D activiti@s their home countries or in other EU
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countries. This does not mean, however, thextetfare no R&D activiterelocated to Asia.
What we find is that strategic R&D, of whigatents issued by the European Patent Office
protect the results, is still¢éated in Europe. Overseas R&ltivities focus on the markets
of the target countries.

Chapter 4 presents the results of a set digt®® and 5 in-depth casstudies of interna-
tional ICT companies, where we have foumddence for a geographical splitting up of
functions. Concerning the place of the EU ia thternational division of activities within
ICT companies our main conclusion is that Hctivities in the EU15 tend to be the rela-
tively knowledge intensive, focussing on customisation and high quality. The functions
and activities located in Asia tend to be there standardised and codifiable activities.
New Member States take a middle position is thternational division of ICT functions.

Finally, chapter 5 draws the conclusiarighe study and presents policy options.
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2. Theory and Concepts

2.1 Conceptual Issues

The expansion of information and communmiga technologies (ICT) is a well known
aspect of OECD countries and many newlgustrialized countriesince the 1980s; e.g. in
the US and in many EU countries like Gamy ICT value-added has doubled in the 1990s
and reached about 10% of GDP at the beginning of tie@itury. The ICT sector con-
tinues to be a sector with high growth ratasd it largely still is a high-technology sector
(although this is starting to change) witthigh technological progress rate. While the
latter gives rise to the expectation of a pesilong run impact on gmwth, it also is impor-
tant to take into account spécicharacteristics of ICT dymaics that affect structural
change and overall economic internatioratian. A global economy that is increasingly
digitally networked poses major challengestfee business community and policy makers.
From a Community’s perspective, ICT is ai@al element in a knowledge society, which
in turn is important against the backgroundtted Lisbon Agenda, which aims at raising
employment and growth.

One can distinguish ICT production and the oSECT. The literature shows clear evi-
dence for contributions of ICT production psoductivity increases and growth, respec-
tively. It is also increasinglglear that the use of ICT, gairing prior ICT investment of
the respective firms, brings high potential gtioveffects. This potential can be fully ex-
plored if society and individuals, respeetiy, invest in human capital formation.

While the ICT sector contains many different sub-sectors, there is a general observa-
tion that ICT products are strongly internaiiized, e.g. computer chips, mobile phones,
or ICT services (ranging frommoftware development and IT services to call centre ser-
vices). Take for instance computer chips:dksign is often still located in Europe, but the
mass production of chips is done in Asia. Software design and system design are located in
Europe but software coding takes place in lndia. The services sector is, however, both
a new opportunity field and a new challenge Eoirope. The European Commission in its
2005 Annual Report has emphasized that mot&fallows not only creating faster digi-
tal networks but that it als@presents new options for imational outsowing, including
services; part of services represent well-pai$. Extra-EU outsourcing could cost jobs in
the Community. At the same time one should ersjeathat insourcings also a relevant
phenomenon; e.g. many firms in Asia have outsourced knowledge-intensive elements of
the value-added chain to the EU where firms in many countries are well positioned in the
relevant fields. Measuring relative sectorapert positions one may thus expect that EU
countries improve their so-called revealednparative advantage in ICT services, a trend
that is clearly visible in the data.

The pervasive (general-purpose) naturd@¥ affects productivitygrowth and struc-
tural change in all sectorshence ICT is of broad economic significance. ICT expansion
can be expected toceelerate structural change, bus@lto stimulate trade and foreign
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direct investment. It will not only affect broad sectors but so-called “fragmentation-crucial
subsectors” in particular. Fragentation means that a productingernationally sliced up
according to elements in the value-addedirthand production of coponents will take
place in several countries as the overafidoict goes through the typical product cycle:
high prices and pure quality competition in thrstfstage, lower prices and increasing price
competition in the standardization stage artidtice competition in the saturation stage
of production or service provisn. This new wave of intertianal fragmentation raises
particular challenges in terms of flexibiliof firms and workforces as well as adjustments
of institutions in modern economic systems.

To a large extent ICT sectors are knowledgensive. ICT expansion is expected to
raise the demand for skilled labour, while tietative demand for unskilled labour is re-
duced. The latter implies new challenges for &luintries with high unemployment (typi-
cally the share of unskilled labour unempiwmnt is already relatively high).

If one is to understand the impact of ICT exgian more deeply, it igseful to analyti-
cally split ICT —beyond the standbdistinction of ICT goods vs. ICT services— into sub-
sectors, namely in accordance to the raeleeaof economies of scale and of knowledge-
intensity. This distinction is relevant withsgect to the ease with which sectoral value-
added can be relocated abroad. In compet#iaaors with high knowledge intensity, there
IS pressure for recovering costs in inteéio@al markets; and offshoring (involving FDI) is
naturally favoured over outsourcing — thairigernational sub-contracting — by firms that
consider maintaining ownership-specific knosde advantages as a sensitive issue. As
regards economies of scale, one may emighathat ICT-inducedeductions of fixed
transportation and transaction costs stinmulaternationalization through both offshoring
and international outsourcing. In certain cagesernments of countries with large mar-
kets, in particular China, require offsimg/outsourcing. MoreovedCT goods often in-
volve outsourcing/offshoring of intermedigteoducts of low transportation intensity (e.g.
in the production of chips which are characterized by both static and dynamic economies
of scale), since sharp competition in final goods markets forces firms to exploit these e-
conomies of scale by internationalizationppbduction. Against iB background, the fol-
lowing distinction is useful:

e Innovative scale sector@roduction is scale intengvand knowledge-intensive;
here global relocation is very difficuixcept for the locational competition be-
tween the EU and the US (e.g. a software lab in Europe might lose projects and
contracts to competitors in the US; software indeed is scale intensive in the sense
that marginal costs of production effectively is zero).

e Traditional scale sectors: productionssale intensive and knowledge-extensive;
such activity can be relocated rather gasilnon-EU countries — and within EU25
from high wage to low wage countries.

e Traditional Niche Products (including commoditised services): provision of such
products is not scale intensive and chimared by low knowledge-intensity. This
field of value-added is diffult to relocate in most casas the respective service
involves immobile service provideasd local service users.
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e Innovative Niche Products: gauction is not scale inteine but is knowledge in-
tensive so that relocation from EuropeAsia is not easy as factor endowments in
most countries in Asia — with the partiar exception of Japan, Korea, Hong Kong
and Singapore — are not characterized Iy lshares of skilled workers which are
required in knowledge-intensive production.

Figurel Types of Goods and I nternationalization

High Economies of Scale

A

Traditional Scale Innovative scale
sectors/processes sectors/processes

Knowledge- : : . Knowledge
extensive @ i intensive

Traditional Niche Innovative Niche
sectors/processe sectors/processe

[92)

[

Low Economies of Scale

The subsequent diagram gives an assignwfestme sub sectors of ICT to the catego-
ries chosen. For instance, we can distisigicustomized high knowledge intensity ICT
goods (medical/precision/opticalstruments), telecommunications plus IT services, elec-
tronic products and software. Within advanseftware we can distinguish packaged soft-
ware, customized software and own accounwsoft. Packaged software is both charac-
terized by economies of scale and by high knowledge intensity whereas economies of scale
are less present in the customized softwaare absent in the production of own account
software. Moreover, one should note that ewgthin packaged software, some processes
or functions are knowledge imtsive, like software design and system design, whereas
actual coding is less knowledge intensik&ctronic products are nmdy defined by high
relevance of economies of scale in productibmowledge intensity plys a role in the
initial stage of product design, while d&gic cooperation may enhance positive scale
effects. Customized high technology ICT goaate characterized by high knowledge in-
tensity, like telecommunicationgith additional IT services.

The dichotomy of knowledge and scale is attvactor its clarity and is very useful be-
cause of the type of competition that @is. The higher knowledge intensity, the less
footloose is the respectivetatty, in the sense that e.g. relocation from the EU towards
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Asia cannot easily take place. Telecommunicatams IT services also are largely knowl-
edge-intensive, but economiessufale do not play a big rolerather network effects on
the demand side are importanttbat the size of the market is an advantage. From this
perspective the creation ofelsingle EU market and the Ehkpired sectoral opening up
after 1998 is a crucial adntage for Europe.

Figure?2 Selected Sub-ICT Sectors (position in terms of knowledge intensive-
ness/r elevance of scale economies)

Knowledge-Intensity / Economics of Scale
*
Packagf/chrJrSoftware Electronic Products:
. with Respect to Design
Customized software +4/0
t in Production
Own account software
o/++
+/0
Customized High IT services
+/0
technology ICT Goods o
telecommunications
++/0 /et

* also has network effects = endogenous growth of demand

In knowledge-intensive industries quality costipon plays a considerable role. This
does, of course, not rule outthprices could fall over time, iparticular if there is a high
rate of process innovations or if there aremoek effects in combination with economies
of scale. By contrast, knowledge-extengoreducts with high economies of scale will be
subject to strong internationgrice competition where rapidffalling prices imply poten-
tial downward pressure omages in the respective secthtectronic products with strong
economies of scale in productionlvbe subject to globalizain in the sense that at each
stage of the product cycle there will be gmere to move production to those countries
which have production cost advantages, intipalar labour cost advantages. Packaged
software — and standardized digital goods inegal — have certain special aspects: soft-
ware stands for a combination of huge ecoiesnof scale plus knowledge-intensive “pro-
duction” plus on top positive network effects, i.e. that the usefulness to the first users rises
as others also adopt the respective softw@oethis sub-sector faces both supply and de-
mand economies of scale.

These macroeconomic considerations arengtyorelated to the management theories
of internationalization. Impdant theories are the Mondmtic Advantage Theory, the
Oligopolistic Reaction Theory, the Product L@gcle Theory, the Step Model of Interna-
tionalisation, the Theory of Internalisani, the Network Approachnd the New Venture
Theory. These management theories shed bghtifferent functions of a company which
are related to the products offered. Thustthe pivotal dimensions economies of scale
and knowledge-intensity also determine management decisions.
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2.2 Theoretical Framework

Internationalization is carried by trade, figre direct investmerand licensing (includ-
ing cross licensing). There is a potential formgsirade to the extent that ICT facilitates
product differentiation and to the extent th&T contributes to mductivity growth and
higher per capita income: the demand for differentiated products will increase — so there
could be a virtuous circle for ICT. Foreign ditenvestment should play a particular role
in technology-intensive and knovdge-intensive sectors as igaed in the stadard litera-
ture. In a networked world-economy outsting and offshoring potentially affects ele-
ments of the value-added-chain; this freptation phenomenon has become increasingly
important in some sectors in the 1990s. Moreower have to take into account life-cycle
theory in the sense tharoduct innovations imply absence of economies of scale and
hence emphasis on quality competition: with standardizgiogressing in the life cycle
and hence marginal knowledge requirementsathe scope for internationalization will
increase. To the extent that there isarfiU outsourcing/offshang there should be no
major problems from the perspediof the Union. It is clear #t value-added in sectors of
low knowledge-intensity is likely to be reloealt to extra-EU countries in many cases —
often this will affect unskilled or less skilled labour ireteBU. Consequently, retraining
and education become key challenges indigéal age in EuropeAs regards knowledge-
intensive high-technology sectothe EU could indeed be dhe winning side since there
is not only international outsircing/offshoring (which coulde to the US as a country
richly endowed with human capital and R&apital) but insowing/inshoring, too.

The international division of labour in Europe and the world economy, respectively,
naturally will show that the EU15 (or EU10 BU25) has a positive revealed comparative
advantage (RCA) — that is acseral strength in terms of éhrelative export position — in
some sectors and a negative RCA in otherosgcHaving advantages high technology
sectors is a special asset of a countryesthes amounts to highdbknology specialization,
which in turn stimulates economic growth.rélatively large RCA in key ICT sectors is
thus indeed desirable since ICT largstands for high-technogy goods and advanced
services. Catching up in thisspect means increasing one's RCAs, and several new mem-
ber states show such improvements.

In terms of economic growtlCT trade can contribute botin the export side and the
import side to growth. Exporting could meiampulses towards higtechnology specializa-
tion, which supports economic growth. ImpogilCT goods to some extent could rein-
force the high technology specialization. A¢ ttame time one should consider that grow-
ing imports of certain ICT-intensive goodspiy that knowledge from abroad — embedded
in the intermediate products imported — is flowing into the economy and effectively adding
to the growth rate of techramjical progress. Internation&aahnology transfetan also take
place in a two-way direction through internatib alliances among ICfirms. Considering
technology dynamics and specialization it timignportant to focus on RCAs and on pat-
enting patterns — the latter also has implications for potential cross licensing. Since interna-
tional technology transfer is also strongly linkedoreign direct investment it is important
to analyze the relative inflow of such invesint in EU countries. As regards EU offshor-
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ing dynamics it is interesting took at also on foreign direct investment outflows. Accord-
ing to standard approaches in Economiggtoutflows should reflécownership specific
(technological) advantages thfe respective firms on the @mand, and on the other hand
relatively attractive locational conditions for foreign firms abroad; and advantages for
organizing international transactions withire tmultinational firm. As ICT is largely tech-
nology-intensive high foreign iict investment dynamics shdube expected in this sec-
tor.

ICT generally facilitates international oatgcing and offshoring Ife latter involving
foreign investment): digital internationaltmsrking within multinational firms and further
fragmentation of the value chain via interoatl outsourcing are crucial elements of eco-
nomic integration and globalizati. In a dynamic perspectiveetie will be a change in the
intra-EU international division of labour amadso the global division of labour. ICT affects
trade, foreign direct investment and the building of international alliances. In those sub
sectors where ICT is high technology-intensivgernational alliances play a considerable
role (patent citation aysis can reveal some of ti@ernational knowledge flows which
largely are not revealday patent analysis).

ICT is characterized in botthe field of hardware and swefare through declining rela-
tive prices, which implies that the share offI@vestment in overall investment will in-
crease. This aspect in comdiion with static and dynamieconomies of scale effects in
ICT production and network effects imply riderable opportuties for (endogenous)
growth: Technological dynamics and growthnamics create opportunities for sustained
growth; hence innovation policy and growth pglgtand for a very iportant challenge in
the EU.

Not all ICT is high technology ithe traditional sense, i.that R&D expenditures ex-
ceed 8.5% of sales. One may distinguish kbetwelectronic products which are largely
high-technology intensive; telecommunicatiomgich is medium-technology plus human-
capital intensive; softwareyhich is mainly knowledge-intensive; and IT services which
are knowledge intensive, too. As regards the potential for internatelaeation of indus-
try, the value-added chabf electronic products could almdstly be subject to globaliza-
tion in the sense of offshoring - producingsimsidiaries abroad - and outsourcing (buying
intermediate inputs from firms abroad). Retion of manufacturing is rather common in
the electronics industrystrong competition in mobile lBEcommunications markets forces
US and EU firms to subcontract manufactgriof mobile handsets to Asian countries.
Only R&D cannot easily be relocated glolgalt relocation will mainly occur within
OECD countries. However, one should not overlook the fact that ICT facilitates interna-
tionally networked R&D, so that an important challenge for EU casis that part of
R&D activities might be relocated outside the EU. European firms undertaking R&D in the
US - involving asset-seeking foreign dir@otestment — are a standard phenomenon but
there are new tendencies that part of R&D Isa&ted to Asia, in particular to China (e.g.
SAP Labs in Bangalore and Shanghai; Nok@ducing R&D activities in the EU and estab-
lishing a new R&D facility in China).
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2.3 Internationalisation and Foreign Direct | nvestment

As mentioned above, foreign direct investm@idl) is one of the main channels to in-
ternationalise economiactivities. According to the OLI paradigma firm will engage in
FDI if ownership, locational anshternalisation advantagesiooide. Particularly, FDI is
the first choice of means to supply a foreigrrkeawith services, wibh are often consid-
ered as non-tradable goods.this case, FDI can ptace the exports that are not possible
because of the necessary double coincidence hwheans that transaatis of services in
most cases require the spatial and tempgm@iimity of buyers and sellers simultaneously.
For tradable goods, there cantbede barriers or high trapsrt costs (generally spoken:
very high transaction costs thdiscourage exports) which prpifirms to substitute ex-
ports by FDI. On the other hand, a compleragntelationship can sb exist between FDI
and exports. Thus subsidiaries daestablished abad that provide direct contacts with
the customers and additional services whike firm headquarters cagrovide the digital-
ized basic services, such as databases ava@ft Furthermore, FDI can be a driving force
of the fragmentation of prodtion, which means the splittingp of the value added chain
allowing for a more in-depth specialisation. Tieason for this is that different stages of
production correspond to differe production functions, so d@h a country may have a
comparative advantage in one stage of prodn@nd a comparativdisadvantage in other
stages. Today, the ICT industry has one efrtiost globally fragmented production in the
manufacturing sector.

Furthermore, in the modern literature on the motives and effects of FDI we find the dif-
ferentiation between horizontahd vertical FDI. The notioof horizontal FDI is closely
linked to the substitution type of FDI amgdeans that firms produce the same goods and
services in their home country and in the remintries, which is as already mentioned —
often motivated by high transaction costs. Sithie type of FDI is often driven by market
considerations, it is also labelled as marlesking FDI. Vertical FDI, on the other hand, is
a means of geographical production fragmentagomce this FDI is dven by cost consid-
erations, it is often labelleak efficiency-seeking FDI.

2.4 Internationalisation of R& D activities

Internationalisation in ICT is not only rested to productionrad sales; multinational
enterprises (MNES) also increasingly pemfioinnovative activities like research, develop-
ment, design or testing outside of their hotoentries. However, aaslready indicated by
the analysis of FDI data in the R&D sectomr ihtensity of internationalisation in R&D is
still well below the intensity of the internatialisation we can observwe sales or produc-
tion. Even the most internationalised comparaee still strongly rooted in the innovation
systems of their home countries.

1 OLI or Ownership, Location and Internalisation l@fal knowledge) as the most important drivers of
internationalisation. (see section 4.2)
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The theoretical literature has identified tw@in motives for enterprises to perform in-
novative activities overseas. Thesfi motive is the need to jadt products to the local
needs of foreign markets and to provide glabevelopment services for customers. The
second one is the wish to access superior lediye or locate research and development
units where systems of innovation provide siggeframework conditions. Empirical evi-
dence shows that the first motive is prevailihgwever, it is alwaya melange of reasons
and motives that determine firmsgo abroad with innovative activities.

The internationalisation ohhovative activities allows compias to better adjust prod-
ucts to local markets and tap into new segrof knowledge. Inteationalising their inno-
vative activities, however, is not costless for firms. MNEs have to organize the internal
transfer and distribution of knowledge beem various locationgentral R&D may loose
some scale advantages, and they may flaegroblem of keeping important knowledge
secret. The individual strategy a company pesstesults from these advantages and dis-
advantages. The literature has identified fdifferent archetypes of these strategies (
Figure 3):

e “National treasure R&D”, where both research and development is located at the
home base. The main reason for this siyaie to keep core technologies more eas-
ily under control.

e “Technology-driven R&D”, where research is more internationalised than devel-
opment activities. Companies do R&D addoto access local knowledge and react
to scarcities of scientd personnel at home.

e “Market-driven R&D”, where R&D abroad mainly monitors technologies and is
driven by customer demands and not scienéikploration. In pdicular, this strat-
egy is found in industries &l are rather driven by d&nd and clients’ require-
ments than by scientific advance. Compargencentrate their research at home to
retain a critical mass, and decentralizeitldevelopment efforts to provide capaci-
ties for clients in the main markets.

e “Global R&D”, where both dentific research and gelopment are dispersed
across countries. It is the organisatiof@m that may require the highest co-
ordination efforts and where the trade-affisscribed above may be largest. How-
ever, the benefits associated with sty knowledge, wherever excellence may
be, seem to offset the cost.
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Figure3 Four different archetypes of R& D inter nationalisation
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2.5 Digital Goodsand Services

Digital goods and seices are an important elementl®fT. The existace of the inter-
net as a worldwide computer network enalthesdigital exchange of goods and services.
Examples for those are music §il@igital goods) or consultin(gligital services; software).
From a theoretical point of view productiand consumption of goods can be at different
locations, however, with services there is achthat users and prioers are in the same
location — and with the Internet the effective mobility oftotite supply side and the de-
mand side has strongly increasednarkets for digital services.

Digital goods can be reproduced at very lowsts, which means that the costs of pro-
ducing one additional unit (marginal costsg afose to zero. Taking into account fixed
costs for research & development and markgtthe implications are considerable scale
effects and thus more extersipricing power for the market leader. From the demand side
lock-in and network effects -@ the rising attractiveness afwidely used product - rein-
force economies of scale. Due to low transpaists of digital produs these effects are
working worldwide so that achieving or maimiag the global leadership position in the
particular market segment will be the mafugoal of digital goods producers; existing
language barriers imply that there Wik some subgroups in global markets.

Yet, global scale effects are only one parthaf story. Customers have a 'love for vari-
ety' and cultural diversity which leads tdfdrentiated goods, services and prices. Espe-
cially in the B2B-segment software servige often tailored for specific customers. Fur-
thermore, the markets of digitally delivered geashd services are contestable, that means
that innovative competitors cagain considerable market sharin a short time provided
that there are no high sunk costs (typicallyR&osts and marketing costs). Last but not
least Open Source Software projects set thie foa a new model of international coopera-
tion which transparency and cooperatrather than international dominance.
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Internationalization happerkrough worldwide acquiring ofiew customers directly,
through multinational (traditional) companieshy fragmenting the value-added chain of a
specific product. The first strategy emphasidé&gtal goods as final goods. The second
strategy is related to the chater of ICT as a general mase technology where software
and other knowledge-intensive services m@ayimportant role: multinationalisation in the
digital sector in the sense of setting up R&D labs or marketing centres abroad is rather
easy. Finally, outsourcing and offshoring are part of global relocation processes, which are
stimulated by communication costs, and thepatial character of digitally delivered prod-
ucts.

Faced with key characteristics suchem®nomies-of-scale intensity and knowledge-
intensity, internationalisationrsttegies differ. To the extefthat one can exploit massive
scale economies in a knowledge-intensivemeetsee e.g. the caseAP — the respective
country/the EU will benefit from highly paid jobs and positive technology spillover-
effects. Sub-sectors with knowledge-intengin be easily served from almost all coun-
tries on the globe provided there is adequatadband density. When networks will fi-
nally modernize in all OECD countries amdmany Newly Industrializing Countries, the
ability to create profitable digital content wile a major potential field of high-wage EU
economies.

The sector of digitally delivered goods asetvices is heterogeneous. From a theoreti-
cal point of view a political framework ¥auring innovations and human capital formation
IS crucial; a stimulating environment for creatiof new digital service providers is a diffi-
cult challenge.

2.6 Differential Market Dynamics

With respect to IT services one typicalipserves that major source countries of for-
eign direct investment are nexporters of IT services, since subsidiaries abroad mostly
rely on the same IT service providerstas parent company — and intra-company head-
guarter services are sold to subsidiaries atbrdVhile standardized software and services
are rather price-sensitive, espalized IT providers will ephasize both price and quality
aspects.

Emphasizing quality competition naturallgesns to be important for high-wage coun-
tries in Western Europe, while firms in East Europe should be particularly strong in
price competitive segments. In a dynamic pecsive, accession countries in some sectors
can be expected to upgrade product quality #we sophistication dfervices. The factor
endowments of the EU15 countries are charamtd by relatively high stocks of human
capita, R&D capital — and advanced innovatgystems. Therefore, knowledge-intensive
production shapes ICT dynamics in our view.tlie extent that ICT expansion leads to a
general increase in international trade thedgpadjustment patterns of trade dynamics
must be considered. Here, some recent fsofeg. the Feenstra-Hanson approach) sug-
gest that analyzing tradn a simple two-country setup liMead to skiled labour benefit-
ing in both countries while ukaled labour is losng in both countries=rom a Community



Internationalisation of Empean ICT activities 13

perspective such potential dynamics risk undeing economic cohesion in the EU and in
the world economy could bea® a critical challenge.

3. DataAnalysis

As introduced above, the standditdrature isclear on the particulaole of trade and
foreign direct investment inthe internationalisation oflCT activities in technol-
ogy/knowledge-intensive sectodoreover, the specific rolef R&D as the most impor-
tant driver for innovation and new technaks is well understood. However, in a net-
worked global economy, internanalisation affects all eleme&nof the value-added-chain.
This fragmentation phenomenon is hard to canfdirectly because the myriad of inter-
firm exchanges of goods and services hides fragmentation. Thus from the theory presented
in this study we borrow a life-cycle theory aspoint of departureTherefore, we arrive
quite naturally at the differentiated productdhe sense that produaigdifferent qualities
carry different prices. Examples of thes#eatent qualities are the sequence of genera-
tions’ chips and microprocessors, and iffedent appearance telecommunication equip-
ment such as base stations vs. mobile hasdkeanight be clear that value-added in sec-
tors of low knowledge-intensity as in the Igiced intermediate goods, is more prone to
relocation than others are. On the othardh&nowledge-intensivieigh technology sectors
may remain where they are besalof locational advantageschuas a rich endowment of
human capital and R&D capital, including strong contextaetiors such as good govern-
ance, efficient markets and toleranowards deviating opinion and ideas.

This study focuses mainly on the ICT sectonira production point of view, whereas data
on trade is product oriented. Tall shows the relevant margkdor further analysis. While
the first two sectors belong the manufacturing industries giemaining sectors belong to
the service industries.

Tablel Sectorsof industry used in the analysis
Description ISIC code
Office, accounting & computing machinery 30
Radio and television & communication equipment 32
Post & Telecommunication 64

Telecommunication 6420
Computer & related services 72
Research and Development 73
(parts of) Business Services n.e.c. 74

What will become clear in the next sections is that not all data are available for all sec-
tors and not for all countries of interest. Tmgplies that in some cases one has to deal
with e.g. Post and Telecommunication as agreggate sector, whergan other cases fur-
ther disaggregating is possib[@ata on trade in ICT goods areadily available at a disag-
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gregated level in Eurostats COMEXT datababut not for services. Moreover, data on
e.g. comparable skill levels or foreign direanvestment and wage rates shows uneven
coverage over time, over countries and ovetass. This implies thadifferent modes of
internationalisation (trade, Fland R&D) are studied usingifferent approaches and do
not cover the same countries, sectors and time periods.

3.1 Tradein ICT Goodsand Services

EU25'’s international trade position with redao ICT goods vis-&is the rest of the
world is characterised by a trade deficitatout 0.5% of GDP while the trade in ICT ser-
vices yields a growing trade rplus of 0.25% of GDP. The IC3ector is very exposed to
the world market: ICT goods exports accounts for more than 50% of the sector's GDP and
imports of ICT good more than 75%. The ICT segg sector is less exposed, with 20% of
its GDP exported and 10% imported. This does not mean that the competitiveness of EU25
is low in ICT goods production and higher I@T services. The development for ICT
goods is simply different from ICT servigess the evidence owvé¢he period 1996-2004
shows.

Before we discuss the findings with regéodrade in ICT goodand services we like
to stress a rather remarkabplant: inter EU tradén ICT goods did noincrease very much
at least in a relativeense. Despite the run-up to #rdargement of the EU15 into EU25,
inter EU25 trade in office, accounting & cpuating machinery, compeits (ISIC30), which
was 46% of total imports in 1993, still stood4at% in 2003. Inter EU25 trade's share in
radio and television & commueation equipment (ISIC32) acllyadiminished, while inter
EU25 trade in medical, precision and opticatioments (ISIC33) rose slightly: from 50%
in 1993 to 52% in 2003.

3.1.1 Tradein Goods

The main characteristics of the developtsen EU25 trade inCT goods vis-a-vis the
rest of the world are visualised in Figure 4. In this figure the horizontal axis represents the
difference between the price of exports dhe price of imports of the same good. The
vertical axis shows the difference betwemtume of exports and volume of imports. The
general idea is that when goods are homogemma when markets are elastic the north-
west and south-east quadrant will be populdtedhe data points representing a certain
ICT good with regard tprice and volume acres, the sifethe bubble rem@sents the con-
tribution (deficit or surplus) to the trade balance. What we see is not the expected pattern;
on the contrary, the centre tensely populated with relative small surpluses of EU25
while the outskirts are populated by the mieger trade deficits of EU25 in ICT goods
trade.
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Figure4 Assignment of shift in themain productsinvolved in extra EU25 trade
in ICT goods according to price and volume differentials aswell asthe contribu-
tion to the trade balance (shifts between aver ages of 1996-2000 and 2001-2004)
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The blue/darker bubbles in Figure 4 représlka SITC product groups electrical appa-
ratus etc. (SITC772), electrodiagnostic appartdusnedical, surgical, dental or veterinary
purposes and radiological apparatus (SIT€ and measuring, checking analysing and
controlling instruments etc (SITC 874), which EU25 has a surplus position that in-
creased somewhat during the period undersiteration. Dark blue bubbles represents
trade surplus in 2000-2004, light blue a #aglrplus in 1996-2000. EU25’s exports of
electrical apparatus etc. (SITC 772) and measuring, checking analysing and controlling
instruments etc (SITC 874) became relativeigre expensive and at the same time its
trade surplus rose, but volumes hardly gegh On the other harelectrodiagnostic appa-
ratus for medical, surgical, dental or vatary purposes became relatively cheaper while
trade surplus rose also. These two examples a good impression of the position of
EU25: it is mainly quality competition (as the case of SITC 772 and 874), but price
competition is also a reality.

Comparing the periods 1996-2000 and 2001-208é éso Figure 4) leads to the con-
clusion that the firmament became largereesdly in the price dnension. The expansion
means that the difference in prices of exparid imports became larger. This is the con-
tribution of cathodes (SITC776), optical insnhents and apparatus, n.e.c. (SITC 871),
parts and accessories for computers (SH% and telecommunications equipment (SITC
764). The trade surplus of thdter product group turned even into a trade deficit in the
more recent years, due to a surge in theoited volumes of relatively cheap telecommu-
nication equipment from abroad. Despite atredaprice decrease in the exports of auto-
matic data-processing machines and units thereof, etc (SITC 752) imported volumes
surged leading to a slightdrease in the trade deficit.
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Our conclusion here is that on the onedhdhe EU25 ICT trade balance deficit is
mainly caused by automatic data processing machines etc. (SITC 752), parts and accesso-
ries for computers (SITC759) and cathoded ¢(376) while in more recent years tele-
communication equipment (SITC 764) can bieled to this group. On the other hand the
EU25 holds a relatively strong position in éféxal apparatus etc (SITC 772), electrodiag-
nostic apparatus for medical, siz@, dental or vetgnary purposes ahradiological appa-
ratus (SITC 774) and measuring, checkingalyring and controlhg instruments and
apparatus (SITC, 874), but also in consumer electronics.

lllustrative in this respect is the EU25’adie in ICT goods vis-a-vis China that differs
from the trade with Japan especially witlgard to prices. Average price (unit v&uef
imports from China is 12 € per kilo while EU 25’s exports to China buys a price of 43
€/kg. EU25’s imports from Japan are valagd4.5 €/kg while EU25’s export to Japan are
valued at 144 €/kj.According to the theory two colusions are possible: either EU25
exports consists of goods of higher quality compared to the imports of these goods, or
EU25 exports are final goods and imports e@eponents or intermediate goods to pro-
duce these exports. The latteteipretation implies an indireconfirmation of the central
hypothesis of this study: the fragmentatminproduction of ICT goods. Therefore, com-
petitiveness has at least two dimensions, gumlity as well as price competition plays a
major role in ICT goods trade.

3.1.2 Inter EU25tradein ICT goods

Despite the relative stagnatiofiinter EU25 trade in ICHoods, there has been a con-
siderable shift in global markehares in recent years. Chisalearly the big winner while
US, UK and Japan are the losers that tos@all ICT (import) markets. EU25 as a whole
won on all markets mainly thanks to ther&pean Tigers (Czech Republic, Hungary, Ire-
land and Poland). Therefore, the conclusion is that EU25 has a competitive edge especially
in electrical apparatu(SITC 772) and in medical, preasiand optical istruments (ISIC
33) and there are ample possibilities to emeathis advantage, by intensifying R&D out-
lays in ICT goods producing enterprises anadgixation of national product market regu-
lations.

3.1.3 Tradein Services

The performance and perspectives for ICHvises are different from those for ICT
goods. The service trade surplus of EU25 rgisig at 20% per year (over the period 1993-
2003). However, not every EU country gains friims trade; in factit is the sjcialisation
of a few countries. Belgium, Ireland, Gany Sweden, UK (and the US) are the countries
specialised in the exports of computer andtesl services. These services embrace a rich
variety of services: computer data and nevated service, transaons between residents

? Defines as the value of the trade goods divided by their weight.
% Average of unit values in €/kg during 1993-2003.
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and non-residents, data basésta processing, provision pfocessing services on a time-
share or specific (hourly) basis. But also ngemaent of facilities obthers on a continuing

basis; hardware consultancy; software empéntation—including design, development, and
programming of customized systems; maintenance and repair of computers and peripheral
equipment; news agency services—includimgvision of news, phographs, and feature
articles to the media; andrdct, non-bulk subscriptions teewspapers and periodicals are
included in these services. In this rich variefome services are scale intensive like data-
base services and news proorsiwhile others are scale extensive like software implemen-
tation; the same can be said on knowledigensity. Consequently, there are large
unleashed potentials for all countries in these services, because these services cover the
whole range from scale arkthowledge intensive to sca#nd knowledge extensive. Al-
though the current levels of production are quite low these services are surging in Poland
and the Czech Republic, but alsoFrance and Germany. Mogeowth is possible if these

kinds of services become more liberalised regulation harmonised in EU25. But this
may take some time to materialise, because it is well known that traditionally these locally
provided services are subject local regulation, which feours local provision and dis-
courages standardisation, packaging and pravifrom elsewhere or abroad. Elimination

of this locally-inspired regulation will open upe possibilities to provide these services
either from a local affiliation in a customiséarm, or from a distace using the possibili-

ties of networking when it comes to packaged services.

Need for better data

The competitive position of a country on the glbmarket regarding a certain product|or
service is measured by several indicatdke lievealed competitive advantage, R&D ex-
penditures, FDI etc. In usingdbe data to express a countrgosnpetitive edge in a certajn
market we met severe data limitations, whiokvpnted us from using much of the detailed
and specific data on ICT activities we intended to use at the start of this project. The actual
use of databases in empirical research g wften disappointing because of ‘holes’ and
uneven coverage of periods of time anldeotinconveniences. An exceptional good statis-
tical source on trade in goods is EUROSTATOMEXT trade database. Volume and
value of traded goods between 28 Europeaorteng countries and 263 partner countries

is available for each month from January 1@@3vards on a very detailed level (5 digit
level). Another example of a useful databasthe 60-industry database of the Groningen
Growth Centre. However, when it comes 1g.avages this database does not cover al| the
countries it contains, and whéncomes to foreign direahvestment and educational at-
tainment or skill levels of the labour forceemphasised as important factors in the theo-
retical part of this study databases become a nightmaree Tata sources indeed shpw
here a large number of ‘holegbreign direct investment of the ICT sectors and costs| like
wages in the sectors of activiye often only available for a small selection of countties,
too small to base robust calculations on. The same applies to sectoral skills data which is
available for only a handful of countries than&she laborious work of others using data
supplied by the national CSO'’s instead o€dt provision by EUROSTAT. Although trade
with countries like China and dim is certainly taken intocaount, it was not possible to
explain these developments by investigatiorunderlying forces, also because of severe




18 SummanReport

data limitations. India as an important ICTngee provider is absd in the Balance o
Payment Statistics of the IMF when it comedCT and information services. Therefore,
the choice of the indicators and countries isassarily also determined by data availabil-
ity. Better data would be a great help for high quality empirical research.

3.2 Trendsin Foreign Direct Investment

Next to trade in ICTgoods and services, foreign diréetestment is one of the main
channels to internationalizzconomic activities. As mewoied above, data limitations do
not allow for a comprehensive EU25 analysis and is thus limited to a few European coun-
tries. In the main final report we present tksults of a variance analysis by means of a
regression model with dummy wnables to explain the degree of internationalisation by
FDI, but we will only briefly summarise it he. Since the interaction effects between
countries and sectors are partanly important with respect téDI, we use here again the
two dimensions as presented above to aeghgdterns of internationalization by means of
FDI data. Knowledge intensitis approximated by countrgnd sector specific R&D-
intensity and scale is measured by employnpemtenterprise. These data are used to as-
sign the sectors of those countries for which tiecessary data is available to the four
fields of our classificationinnovative scale sectors, inndiwe& niche secta, traditional
niche sectors and traditional scale sectbisxt we present the general findings of the
analysis of outward and inward FDI, follod/dy an analysis on the importance of scale
and knowledge intensity of inward and outward FDI.

3.2.1 Inward and Outward FDI stocks

Due to severe data limitations sectooaltward FDI stock-to-value added ratios are
available only for Austria, France, Germany, the Netherlands and the UK. Inward figures
are also available for Portugal. From our ge@&l presented in the full report in more de-
tail, some general conclusions can be drawn wétfard to the degres the internationali-
sation of the ICT sectors by means of FDI, viahiee measured by the ratios of FDI stocks
to value added. Firstly, there is generallyimerease of both the inward and outward FDI-
to-value-added ratios from the firstrymal (1995-1998) to theesond period (1999-2002):
the ratios in the second period are on averageetas high as in the first period. Secondly,
this pattern holds true for almost all caues, except for the Netherlands, which have
generally higher inwardnd outward FDI ratios than thehet countries. Thirdly, we find
significant differences between sectors megrihat there are sectors —over all five/six
countries included in the analgs which have especially ¢t or low inward or outward
FDI ratios. More concretelyhe sector “research and development” has on average lower
outward FDI ratios than the first secttwffice, accounting & computing machinery”,
while the sector “business sam®@s n.e.c.” has on average higher outward FDI ratios. The
same holds true for inward FDI ratios.
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3.2.2 FDI, knowledge intensity and economies of scale

The assignment of the sector-country-comtiames can be done on the basis of knowl-
edge intensity and the importance of econorofescale. Contrary to the previous section
on trade in specific ICT goods, FDI data do atbow for a highly detailed analysis. Sec-
tors are broadly defined argkveral different activities araggregated. This obviously
reduces somewhat the accuracy of the anali®aring this remark in mind we assigned
all sectors presented above to the four quadmetented earlier in this report. In order to
do so, we used the R&D intetysrelative to value added asmeasure of knowledge inten-
sity and the average firm size as a (raw) measf the importance afconomies of scale.
We also included country effects and sectégats in the analysidJsing this subdivision,
we can aggregate inward and outw&idl stocks for four countri€sTable 2 shows the
resulting “FDI trade balance”.

Table 2 FDI stocks of Germany, France, Netherlandsand UK (Million Euro)

in 2002
Field of Classification Outward FDI Stocks Inward FDI Stocks
Innovative Scale Sectors 30807 33116
Innovative Niche Sectors 5470 3076
Traditional Niche Sectors 540431 569059
Traditional Scale Sectors 245329 73441

Both inward and outward FDI ratios che explained by scakend knowledge inten-
sity. A remarkable result is that the countffeet is significant for outward FDI whereas it
is not for inward FDI. This suggests that sotoentries are more inclined to outward FDI,
irrespective of the scale amthowledge intensity, whereas faye investors seem not to
have preferences for certain host countries.

It is obvious from Table 2 that in 2002 tbeerwhelming amount of outward as well as
inward FDI stocks of the four countries whicbuld be considered ia the field of tradi-
tional niche sectors, where tleggositions are rather well-lasced with a small surplus of
inward FDI stocks. For the outward FDI stodksusiness services it can be assumed that
they are of the market-seeking type and replaeesxports that are not possible because of
the necessary double coincidence (meaning tilaaisactions of seises in most cases
require the spatial and temporal proximdl buyers and sellersimultaneously). Thus,
these foreign activitieare no threat to growth and emphognt in the home countries. For
the outward FDI stocks of computer and tethservices, the second important sector in
this field, the situation might be a little bit different. Here, further research is necessary.
However, the large inward FDI stocks bioth sectors increases competition on domestic
markets. One possibility for domestic firmsreact to this competitive pressure is to in-
crease innovation activities. It is usually assumed that product innovations allow fetching
higher prices, while process innowats lead to cost reductions.

* Since sector R&D intensity, which we used as an approximation for knowledge intensity, is not available
for Austria at all as well as for telecommunications@ermany and France and for the sector “research and
development” for France, we dropped these observations.
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The second largest amount of outward and mviEDI stocks can be found in the field
of traditional scale sectors, where the outwal stocks are three times higher than the
inward FDI stocks. Since only the sector telecommunications is located in this field, it can
be assumed that outward FDI stocks areelgronarket seeking ando threat for growth
and employment in the home countries. The only exception might be the offshoring of
some low skill activities — like call centreswhich implies a certain degree of fragmenta-
tion of production and a certaithreat for low skilled employees. For the inward FDI
stocks the same argument applies asHe field of tradtional niche goods.

In the field of innovative scale sectoretbutward and inward FDI stocks are also
rather well balanced with a small surplus of the inward FDI stocks. Here, we can safely
assume that outward FDI is a means of production fragmentatioms fragmentation of
the value added chain increases overall caitiyeness of the sectors in the home coun-
tries, we might expect an overall positive impact on growth and employment in those
countries. However, at the same time, it might intensify pressure on relative wages and
impair employment opportunities for low skilled employees.

Finally, in the innovative niahsector, which shows the dieat amount of outward as
well as inward FDI stocks and a clear suspidi outward FDI stocks, the economic effects
obviously might depend on the individual sudet®r. While we can aame quite legiti-
mately that outward FDI stocks of the secioffice, accounting & computing machinery”
are at least partly a means of production fragatéon with effects similar to those just
mentioned for the innovative seasectors, outward FDI stoc&the sector “research and
development” are largely market-seeking.

The general pattern shows that FDI is muchiermesent in the traditional, less knowl-
edge intensive sectors and that inward anavard FDI is rather well balanced, with the
exception of outward FDI in the traditional, scale extensive sector. This again points into
the direction of offshoring ahore standardized, more mature products and services, which
would mean that the production of innovatpeducts and services remains in the home
countries. One way to verify this hypothesigdsanalyse the internationalisation of R&D
activities.

3.3 Internationalisation of R& D activities

We used for this part of our analysis thiadrc patent data sein granted patents and
the classification of information and commeatiion technologies (10, both provided by
the OECD. While the absolute number of patapplications has increased in all sub-
technologies of ICT and in all EU membeountries (Figure 5), the dynamics of this
growth differs. The highest growth ratesterms of technologies can be found in Tele-
communications, where the number of patents nttwaia tripled from the period 85/89 to
95/99.
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Figure5 ICT patent inventionsin the EU25 member states, priority years 1985-
1999
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If we look at EU member states, Swederd Finland experienced the most dynamic
growth; the three largest R&D performing caued in Europe, Geramy, France, and the
UK grew slower. However, thestill account for more than 60%f all ICT patents within
the EU. As a result of different growth ratélse geographical concentration of research
and development in ICT has decreased én1890s in the EU25. Today, R&D in ICT is
more equally distributed across Europe than 10 or 20 years before.

The geographical concentration did not oahange over time but also differs among
the five sub sectors of ICT. We found thigghest concentration within semiconductors,
which is also the only sulestor without a de-concentratidrend over time. The lowest
concentration for the period ‘98 (as well as the strongestcencentration) can be found
in telecommunications, which largely due to the rise of the Nordic telecommunications
industry.

A second important de-centralisation trendverseas research in the US. We analyzed
the geographical patterns ofteating activity of eght companies, four of them (Nokia,
Philips, Siemens and STMicroelectronics) European (Figure 6). All European companies
increased the share of ICT patte invented in the US as Wvas in other European coun-
tries. The degree of concentration in ICEBearch has decreased in all cases. However,
more than 75% of all research is still lochte the EU. Figure 6 also indicates that other
non-EU locations remain unimportant for all enterprises. The share of locations outside the
EU25 (except the US) is below 3% for theipd 1995/99 in all fouEuropean cases.

For comparison, we also included two (UBM and Hewlett Packard) and two Japa-
nese companies (Sony and Toshiba) in theyaigalWe found a similar pattern for the US
and Japanese companies; while the home coismimnyall cases the dominating location for
R&D (more than 75% of all patents in all folinms), the EU is becoming more important
as an location for R&D for US and, to a smaller extent, for Japanese companies. This con-
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firms the finding that the internationalisatioh R&D is still mainly an Intra-Triad phe-
nomenon.

Despite large investments of European andco®panies, locations outside the Triad,
e.g. China or India, but also the EU10 countries/e so far yielded only few ICT patents.
We argue that overseas R&D in these countsesainly ‘market drien’, concentrated on
developments for local markets, instead‘tethnology driven’. Strategic R&D is still
concentrated in the home countries of the enterprises.

Figure 6 Location of ICT patent inventions of Nokia, Philips, Siemens and
STMicroelectronics, priority years 1984/87, 1988/91, 1992/95, 1996/99
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To get insights into the most recent deyehents we additionally analyzed data on ap-
plications at the European Patent Off({&°O) for the time period 2000 to 2005. Like in
the Triadic data, there ia clear trend towards R&D ternationalisation among EU15
members in EPO data, although the majoritynekntions still originate from the home
country (Figure 7). We find the largest shacésapplications based on inventions from
outside the EU15 among some small mendmemtries like Luxemburg, Ireland and the
Netherlands. With the exception of Luxemiputhere is no country where Ex-EU15 inven-
tions accounted for more than 15% beénr 2000 and 2005. If we leave home country
inventions out of the picture, then therens country that has more patent applications
outside of the European Union than insideisTihdicates a high integration of corporate
R&D within the EU.
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Figure7 Origin of invention of EU15 patent applications, 2000-2005, Eur opean
Patent Office
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Patent inventions from outside of the EU15 applied for by EU15 companies predomi-
nantly originate from North America. Invéoms from European countries outside the
EU25 predominantly originate from Swarland and Norway. EPO patent datso indi-
cates that the share of Asilotations is rising. This suppsrthe observation that Euro-
pean companies have been locating R&D in this region in recent years. However, if we
relate the number of patents from Asiauctries and Japan to the total number of EU15
patent inventions, it becomesvious that their share does moiceed 1% in any year be-
tween 2000 and 2005. EU15 patents inventethénEU10 (new member) countries have
an even smaller share.

This picture changes only slightly if weowe to the level ofdchnologies: 93% of all
EU15 patent applications at EPO in infation and communication technologies were
based on inventions from withthe EU15. We sea certain decreas# the EU15 share
between 2000 and 2005; thisifshhowever, is mainly in favour of North America and
cannot be ascribed to Asianuntries. Countries oside the EU15 statagin the highest
shares as inventors of EU15TIQatents in consumer electronics, where they account for
11% of all ICT patents applied for by the EU15. However, the deviations from the average
value for all ICT patent applicatns reported above are quite small.

R&D activities of European eopanies in ICT are stillancentrated in the home coun-
try and other EU15 countries. However, thigslmot mean that European companies have
no ongoing R&D activities in Asiar the EU10 countries. Whate can conclude is that
strategic R&D where results eaprotected with EPO patenits still located in Europe.
Overseas activities in Asian countries @hd EU10 are still mainly concentrated on the
markets in the target countries.
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4. From the case studies: The place of the EU in theinter na-
tional division of activitieswithin ICT companies

4.1 Business case-studies, objective and methodology

Eighteen business case studies complementthettheoretical and the other empirical
work by providing detailed and recent insight® the adopted internationalisation strate-
gies and the implications for the internatibdavision of labour athe level of individual
EU-based ICT companies. The objective of theegdies is to illustrate and complement
the theoretical and practicahderstanding developed this study. The analyses men-
tioned above lead to insights mostly at the maand meso-level of countries, sectors, or
to insights focussing on R&D as one businsgtion indicated by patent applications.
With the case studies we have adoptepialitative methodology taddress geographical
fragmentation (and organisationategration) of ICT activities at the micro-level, that is,
the company level, and even below the leveh ?INE, because some of the case studies
involve specific EU-based subsidiaries mtiltinational corporatins. A two-stage work
plan had been adopted to perform case ssudiiethe first stageighteen business cases
have been reviewed in an explorative wagéd a broad view of the emerging key issues.
These eighteen companies have been selectexvéal different models of internationali-
sation, since these differencesyntave different policy implidgons. In order to get this
desired diversity we have included smaitddarge companies from all EU regions; com-
panies in each of the three ICT sub-sectorsamfiware, software and services; some com-
panies with R&D activities in New Member States; and some companies with FDI-
subsidiaries outside the EU.

In the second stage we have focused on @lsnmselection of cases in order to get a
more detailed and in-depth view on the internationalisation of five ICT companies located
in Europe, namely: AT&S, LogicaCMG CEE, SAP, Océ and FreeSoft.

4.2 Motives and models of inter nationalisation

A horizontal analysis across the case studiasrésulted in the conclusion that an in-
ternationalisation decision is almost alwaysmultiple-motivated’ decision, combining
mainly low-cost arguments, market development arguments and strategic arguments. This
observation accords with the OLI paradigror{bining Ownership-, Location-, and Inter-
nalisation-advantages), which is basically an eclectic conceptual model to address this
multiple motivated nature of internationalisation decisions. Another clear message from
the case studies is that for ICT industries, the individual internanalisation decisions
are clearly influenced by former decisiorand this shows up in path-dependency and
trajectories in time and space. For instance, when asked for the reasons to start or increase
R&D activities at a certain location, many interviewees have referred to former experi-
ences of some kind, e.g. an existing salexeffin this respect the case studies also con-
firm theories that emphasize the evolutionaagure within the process-models of interna-
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tionalisation. However, the ternationalisation process seems to be more dynamic for the
ICT sector than for other secs, especially for softwareompanies (see the cases of F-
secure and SAP). The ‘digital goods’ charactesspresented in the theoretical discussion
fit with the observed internationalisation stgigs of companies in the ICT software sec-
tor. Not only are these companies more foaisk, but there also are less limitations to
implement fast internationalisation trajectoriegime. Since Dunning originally presented
his OLI framework in a static way, the maexent applications adopting a more dynamic
approach are therefore more kelet regarding the ICT sector.

Especially some cases of Foreign Direstdstments in New Memb@&tates have also
pointed to the fact that asset-seeking asgkegexploiting are not nuwally exclusive mo-
tives for internationalisation. The cases of Tumbleweed in Bulgaria and LogicaCMG
Czech Republic illustrate that for globaltwerked companies the motives and opportuni-
ties for growth ‘abroad’ are dynamic and systerBuch co-evolution oéxplanations blurs
the boundaries between the orgig expected Ownership-, ktation- and Internalisation-
advantages. When applied to ICT industries@iI-framework has thefore to be putin a
dynamic, networked perspective. Concerning @wener ship-advantages we have wit-
nessed a decreasing importancehaf nationality of ownership, e.g. in the case of SAP,
LogicaCMG, and Delta Singular. The terms ‘horaed ‘host’ seem to become less rele-
vant for many of the case-study companies,amdy for the large glbally networked com-
panies, but also for small companies likeng and ITprovisiontwo companies which
have developed a specific international busnasdel in which they have integrated off-
shoring and near-shoring possibilitiesor€epts like ‘home-base-augmenting R&D’ and
‘home-base exploiting R&D’ seem rather al#ted for such international corporate net-
works of software and service providersr lktstance, the R&D activities at LogicaCMG
in Prague could perhaps be referred a@s either network-exploiting or network-
augmenting, depending on the specific projétte cases involving ICT hardware show
more traditional patterns that accord with the observation that most R&D is still concen-
trated in the home-countnear its headquarters.

n

L ocation-advantages remain very important irmany case studies although they
change over time and we have seen many cases where there is a constant ‘competition
between locations’ with corporate networks, e.g. beten Bangalore and Sofia or be-
tween PaloAlto and Walldorf.

Concerning thelnternalisation advantages of the OLI framework the ICT case-
studies highlight the role afiobal networks and partnershipspecially for software com-
panies.The case studies also point at the isere&(external) offshoring of the more stan-
dardised, codified, and less strategic tasksoiitware development; and they point at the
increased importance of conttamanufacturing. Large ICEervice companies such as
Delta Singular and LogicaCMG prefer intelisad networking, whereas small and medium
ICT service companies more often adepternal networking strategies.
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4.3 International division of ICT businessfunctions

Fragmentation of production has been defined as splitting-up or decoupling of the
value added chain allowing for a more in-ttegpecialisation antiroader international
networking. The reason for these developmentisasdifferent stages of production corre-
spond to different production functions sattta country may have comparative advan-
tage in one stage of production and a compas disadvantage in other stages or func-
tions. In the past, when the Marshallion tdiplant-family-firm’ dominated the economy,
international trade has lead $pecialisations ofauntries in certain products. In the busi-
ness case-studies we have focussed on tbgrgehical splitting-up of activities within
ICT companies, in order to identify geoghécal specialisation in certain business func-
tions.

Our main conclusion is that the case-studies support the evidence based on the analysis
of international tradat the level of sectors and produdfgithin international ICT compa-
nies we have found evidence for this geogreghsplitting up of functions in ICT indus-
tries. Concerning the place of the EU in theinational division of activities within ICT
companies our main conclusion is that the activities in the EU15 tend to be the relatively
knowledge intensive, focussing on customisatimd high quality. The functions and ac-
tivities located in Asia tend to be the more standardised and codifiable activities. New
Member States take a middle position in thiernational divisiorof ICT functions.

Figure8 Business functions along scale/knowledge dimensions
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Summarizing the case-study evidence, we hadwtded the geographically fragmented
business functions along the dimensionsa#le and knowledge (Figure 8). We can asso-
ciate several of the plotted functions with the three ICT sub-sectors of hardware, software
and services. ICT hardware and digital goods are more standardised and codified and
therefore more scale-intensive and with mglabalised markets than for ICT services. For
ICT services companies the scale of productifthat is the cost-efficient advantage of
geographical concentration) Isss important. Small sepg providers can therefore be
very productive. For ICT service industries economies of scope are very important, which
can be obtained through international, but often decentralised networks. However, the
evidence from the case-studies extends thilosion beyond the sector level, since we
have observed the trend at company level across the three ICT sub-sectors. The typical
slogan or mission of our case-study companiesefore does not refer to a specific prod-
uct or service, but to solutions.

In almost all case-studies we have seeat the companies have included several ele-
ments of the value chain, masbtably by extending or expamgj into service activities,
but there is also hardly any company thaha$ engaged in software development some-
how. Internationalisation facilitates both geographical fragmentation and corporate integra-
tion of business functions.

Within this international fragmentation amdegration the EU has specialised as a lo-
cation for the more knowledge intensive besm functions, ranging from core R&D to
design and marketing & management, and fionovative software development to cus-
tomisation and business consultancy. This igieation can not be maintained without
internationalisation.

Concerning the fear for losing ICT jobstime EU we can not draw firm conclusions
based on the 18 case-studies, but at mastindings do not confirm such fears.

5. Conclusions and policy insightsinto the internationalisation
of European ICT activities

ICT is different from other technologies

This report has explicitlyehlt with the Internadnalisation of Eunpean ICT industries
because ICT is different in many respectsrfrother technologies. Technological change
Is proceeding very fast in ICT, which prdeis new technological opportunities at a faster
pace than in other areas. More tharother technologies, innottan and production in
ICT exploit its possibilities through operations of networks, thus enabling an extensive
division of labour along the production chain. Kglated applications may often be char-
acterised by their intangibleharacter and reproducibility. loontrast to other physical
goods (either ICT goods or other industrial garcts), digital goods a@hservices can be
easily transferred electronically.
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ICT is also a genergurpose technology with potentiapplication in all sectors and
activities of the economy. Moreover, the apgima of ICT is not restricted to new goods
and services; ICT also changes the wamdi are organized and goods are produced, al-
lowing a more volatile, networkle or “virtual” way of doing busiess. This is an important
precondition for an intensified international din of labour. It shodlbe the goal of EU
policy to exploit this interiied division of labour. Thishowever, implies focusing on
knowledge-intensive and customized activities in Europe.

Internationalisation as a key feature of ICT

The specific characteristics of ICT have a emof implications \th respect to inter-
nationalisation. Innovation andqauction activities in ICT cabe highly fragmented and
be located each where thesbeonditions for conducting ¢im are offered. On the one
hand, this entails the risk that production datég are easily re-located if better conditions
are offered elsewhere. On the other hand,division of labour allows concentrating on
those segments of the production chain whereuatry or a region offs particularly good
conditions. For Europe, this implies that kdedge-intensive actities (i.e. quadrants |
and Il) have the potential to remain in Bpe and European firms may even improve their
competitive position in these areas, evenrijéascale production ilater phases of a prod-
uct life-cycle moves elsewhere. Large-sgateduction and less kndedge-intensive ac-
tivities (quadrants Il and 1V), in contrast, mhg shifted to locations with cost advantages
to the benefit of both sides. This could alsm of course to the EU10 member states. A
prerequisite for this intensified division @bour, however, is that Europe pushes further
its knowledge intensity to maintain the potential for innovation.

Firms’ motivations to internatinalize R&D, inn@ation & production

The opportunities of ICT for a more flekx#) geographically disgsed organisational
structure meet with the strgies of many firms to enlarge their business to locations
abroad. Firms are attracted by various motives, which often are of a market exploiting
nature, but may also reflect cost differencese motive to expand markets is arguably the
most important reason for firms to go abrosith their activities. This motive is often
driven by the wish to exploit firm-specifassets like technologhpusiness ideas, manage-
ment skills etc. on foreign markets. Firms nadso follow their domestic customers, or use
the advantages of internatidmmoduction by internal andxternal outsourcing. R&D has,
so far, been an activity wheefirms maintained a strong home base. This observation ap-
plies most strongly to Asian firms, wherdasth European firms and even more so US
firms are increasingly tapping into fogei knowledge by forming alliances or making
R&D investments abroad. Patent analysis $laswn that this iglone to date predomi-
nantly in the US.

Unjustified fears and major befiis of internationalisation
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The advance of Asian economies like China, India or the South-East Asian “Tiger”
states, as well as the growing gap betweemfgiand the US in s of ICT diffusion,
has raised fears that Europe’s losses ftheninternationalisation will outweigh potential
benefits of the process. Base the analysis of the project, we can say that these fears can
be confirmed neither on theoretical groundsImpthe empirical evidence analysed.

EU has stabilised its position in ICT, and improved in some areas

Direct effects from production and foreign teaish ICT have to be differentiated from
the indirect effects arising frohe use of ICT. The analystd trade flows showed that
Europe has a structural dgfiin ICT products. Higher unit values for European ICT ex-
ports than for imports, however, indicate tBatope predominantlyxports finished goods
and/or goods of higher qualityah it imports. Moreover, we aldmd a surplus in foreign
trade with ICT services. Both results indic#it@t Europe is increasingly specializing in
higher-valued ICT goods. In the maadvanced areas of ICTei.those that are character-
ised by a high degree of research and kndgéeintensity (Quadraritand Il), the best
locations in Europe are competing in the finstance with those in the US. This applies to
both inter-firm competition and for intrarfn competition. An example that may further
illustrate this is the case study on SAP whasmpetition is fierce between the Palo Alto
and Walldorf locations of the enterprise. The perception that the US offer in many respects
better and more attractive cotidins for innovation (for instare in terms of regulations,
but also access to excellence in research)rseped as a threat in the medium term for
keeping the cutting-edge activitiekleading companies in Europe.

Pure price competition in trade in ICT goadsnot an option for the EU25; the focus
should be on quality competition. We see sitired such a process is already under way.
Moreover, the EU10 (new) member states hgai@ed momentum in ICT foreign trade in
recent years. The analysis of FDI flows inTl&@lso supports the finding that an intensified
division of labour between Europe and othentpaf the world is currently emerging. Ac-
tive as well as passive fogei direct investments have ieased in all ICT sectors and
countries where data is avdila, with ICT hardwee producers and business services be-
ing the most internationalised sectors. dpgan firms maintain strategic R&D activities
mainly in their home country, despite cost ateges in other parts of the world; these
activities are strongly rootad the innovation systems of the firms’ home countries. How-
ever, there is a growing tendgnio set up R&D facilities albad, mainly to support local
production and market expansion.

A second argument why fears may be unjustifefdrs to the indireaffects of ICT on
the economy. These indirect effects arise ftbwm use of ICT in different sectors of the
economy, regardless of whether imported gomdgoods originating from the EU have
been employed. One could even argue that foreign ICT goods may have a better
cost/performance ratio or embody superior knowledge which may lead to spill-over effects
to European industries.
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Europe needs to continue moving up tovganigher knowledge-intensity, quality, and the
development of skills

Opportunities for Europe reside mainly mgher demand for advanced services and
goods, R&D intensive activities, and quality competition rather than price competition.
This requires a stronger oriatibn towards R&D. Major atteéion should be laid on skills
and HR development. Firstly, because ahirtspecialisation oEU members states on
high-valued goods can only be a promising strategy if it is accompanied by constant skill
improvements. This is also true for the EU10 countries, which — for the moment — still
benefit from lower labour costs which allow them to compete with Asian locations for
production. However, in the medium-terthe picture is likely to change.

A second argument in favour of skills development is the absorptive capacity. Major
effects of ICT do not only arise in industrieattproduce ICT, but also downstream in user
industries. To employ these technologies, &esv, firms need a certain level of techno-
logical expertise, also referredas absorptive capacity. Theredpit is important to invest
in ICT related education and R&D. Skills development should also be accompanied by
employees’ flexibility and ability toglarn throughout theentire working life.

Internationalisation of ICTacilitates the internation&ation of other sectors

Due to its general-purpose character, thdespread use of ICT in other sectors is
likely to facilitate a move towards inteti@nalisation and fragmeation of other produc-
tion, too. However, for physical goods this will not reach the same level as for digital
goods and services that can be easily traresteglectronically. Due to the growing impor-
tance of digital goods and services, this memns much more relevant in ICT than in
other industries. Nonethelegbe increasing use of ICT amtigitalised information along
the value chain in most indus facilitates similar processef relocation and fragmenta-
tion as we have observed in the ICT sectoretWér this development will turn into a real
challenge for European industry remains t@séen, but it should be monitored closely.

5.1 Policy optionsand requirements

Based on these findings, we will now discuss some key issues and options for Euro-
pean and Member States policies that are likely to determine whether Europe will be able
to maximise the benefits from the internationalisation of ICT.

Coping with the next phase of restturing of European ICT industries ...

Over the coming years, a new wave of regtiing in Europe’s ICT industries is ex-
pected. Major production facilities, for instanite microelectronics, will have to be re-
placed by a new generation of plants, anddiesions on future production locations are
open. It is unclear whether locations in Europe will still be able to win these large-scale
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investments in ICT production facilities, amehder which conditions they may be in a
position to win them. In more general terms, this raises the question whether Europe, in
recognition of global fragmentation, shouldncentrate on moving teards “Quadrants |

& 11", i.e. towards the provision of highlknowledge-intensive goods and services and
give up on scale-intensive, dess knowledge-intensive prodion activities, or whether it
should try to maintain production in Europe.

In this context, it is impoant to take a look at the pdsi& division oflabour between
different locations in Europe along the protioic chain. The member states of the Euro-
pean Union play very different roles in theocess of internationalisation. Some of them,
i.e. the new member states of the EU10, offersaterable cost advantages to investors. It
is also reported in the literature that mamtdiring unit labour cost are only a third or a
fourth in the Czech Republic, Poland or Hurygeompared to France or the UK. The dif-
ference to Germany, Finland or Belgiumegen higher. Compared to South-east Asia,
however, unit labour costs are quite simitathe EU10, while the EU10 countries enjoy
some other locational advantages, like aem@avourable business environment as com-
pared to Eastern Asia. The key concern wipeet to the EU10 countries must be seen in
the temporary character of théabour cost advantagessaming — and hoping — that they
will catch up with the EU 15 in GDP/capitmcawage levels in the foreseeable future.
However, the wage gap has been closing aidyly over the past ten years, and it is
likely to continue to be like #t for several years to come.

There seems to be little doubt that in viefathe fragmentationral life-cycle consid-
erations along the value chaiin ICT, Europe must concentrate on highly knowledge-
intensive activities inparticular on services. The gldbdivision of labour along these
value chains implies that high-tech ICT méaaiuring is not a pre-condition any more for
providing corresponding knowledge-intensive sms. There may still be certain niches
where production facilities in Europe are pomically viable, for instance due to their
high knowledge-intensity, their spialised character or theeed for close collaboration
with users. With respect to scale-intensivedurction (which are located in Quadrant 1V),
the exploitation of wage differéials in Europe, which are likely to persist for at least one
generation of ICT production fdities, offers an opportunityo maintain also some of
these production activities Burope. For RTD policy this iplies that it should pay much
stronger attention to research and innovatiorservices, and that should seek a new
balance with funding oppamities directed to movation in production.

Inward and outward foreign direct investmiena matter of general economic conditions
rather than of spcific incentives

Measures to improve the attractiveness for foreign direct investments in ICT are a key
issue in ICT policy-making, and there is a cowersial debate on the need (or not) for
specific incentives. If successful, publiabsidies for FDI promes a high return on in-
vestment. However, as a guiding principlegréhis only little justification for an active
policy that tries to attract foreign investmdayt means of financiahcentives. The theo-
retical literature comes to the conclusion thatthe absence of externalities and market
failure, a division of labour not affected bystlirtions from public policy is likely to en-
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sure the highest welfare for both host and homentries. Moreover, siecthere is no clear
empirical proof that FDI incentives work, suofeasures may rather be a transfer of tax-
payer's money to MNEs than an effectivetmument to promote gwth. A third concern
against active policies of this kind is titaey may lead to prisoners dilemma-like situa-
tions between EU governments competgginst each other for investments.

There seems to be no need for specific meastar attract foreign R&D, either. First,
empirical evidence as well #seoretical insights suggestsatioverseas R&D investments
follow FDI to a large extent. Second, we kntvat R&D is attracted by scientific excel-
lence and stable framework conditions. Meas to foster domestic R&D and innovation
in Europe mentioned above will thereforeahttract foreign R&Munits. A special policy
designed at foreign firms or other "positive" discrimination does not appear to be appropri-
ate and may even not be possible due to iatemmal agreements and EU treaties. Instead
of special FDI incentives, governments slbtdther concentrate on improving business
conditions for all, foreign and domestic empigses. The literater highlights the impor-
tance of a healthy business environment,aamhesion, macroeconarstability and the
access to large unified and growing marketsaftnacting FDI. In the competition with the
most knowledge-intensive locations for FDIpesially the US, soft factors (e.g. flexible
labour regulations, low administrative burdens,)eteem to play an important role next to
the access to scientifiexcellence in institutional anduman resource terms. Only coun-
tries that offer such favourable conditions aleo attractive to foreign enterprises. Such
framework conditions are one of the locatioadlantages of European countries like Ire-
land, Hungary, or the Czech Republic as compared to Asia. And compared to the US they
are offered by some leading locations inrdpe, for instance in the Scandinavian coun-
tries, in Germany, the Netherlands, FranceBetgium. Measures aiming at improving
these general conditions for doing businedt benefit both foreign and domestic enter-
prises.

Past experiences have also shown thagigo investment isot necessarily bound to
stay. The next generation of investments/raasily go elsewhere if better conditions are
offered. The key issue for making foreign istreents sustainable isus whether mecha-
nisms can be devised to ensure that thegestments can be “roatéin the local innova-
tion and production system. This is alsoimaportant pre-condition for enabling benefits
from spill-over effects.

Excellent conditions for conducting reseh and knowledge-intensive services

A key factor not only with reget to foreign investments and their rooting in the local
innovation and production system, but also fopsut a general strajg of moving towards
Quadrant I, consists of the provisione{cellent conditions for research and knowledge-
intensive ICT-services.

Attention should be paid to éhsupply of creative science and engineering staff and to
the promotion of research, technology depelent and innovation. This is crucial in sev-
eral respects; first, R&D catreate new comparative advages for Europe; second, we
know that the scientific antechnological capabilities and cagties of a country are an
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important determinant for FDI inflows. Ensogi attractive conditions in these two respects
is a key responsibility of governments in theext of internationaletion processes. The
European Commission contribst® the development of Europe’s creative potential by the
Framework Programmes, by its efforts to teema common European Research Area and
by the benefits of the Structural Funds. Sipggate investment ir mainly applied — ICT
R&D considerably exceeds public expendi; government funding should be concen-
trated on well-defined targetreas where the market or system failure arguments apply.
This holds in particular for basic researeid a&ducation in ICT (i.e. two functions associ-
ated with universities and ceiraresearch organisations mnost European countries), but
also for R&D activities that are geared todsthe creation of nevknowledge-intensive
services.

Government R&D funding could also be jfisd in R&D areas where government ex-
erts a strong influence through its demand anocurement function, i.e. as a “leading
user” and customer of ICT-products and gas. Supporting the creation of markets in
Europe by means of innovation-oriented publicqurement is also ora the inroads that
have been highlighted in a receaport of an EC expert group.

Excellence is more than a matter of funding skitls; it also concerns the institutional
conditions in the research and innovation syst@mshown by the current situation of the
EU 10 countries, investment in ICT must‘becally embedded” and “rooted” in the local
economic and institutional tissue. The aMaility and continuous upgrading of skills and
capabilities of the local labourrice, as well as the promotion of excellence in research are
conducive for ensuring the locambeddedness of investmentsi@i. It can be further
strengthened by thgrovision of productsrad services that are tared to local demand, or
when an interesting combination of factorsncae (like e.g. in the cluster approach).
Otherwise, there is a risk of offshoring avestments after a few years, for instance when
labour costs in the EU10 haireereased in comparison witksian locations. Policy should
thus pursue a system-oriented approachsiaports the embedding of ICT investments by
a range of instruments: R&D policy, iitstional framework conditions, labour market
policies, human resource development, etc.

Ensuring access to and exploitat of knowledge worldwide

Of particular importance to avoid offstg of highly knowledge-intensive ICT activi-
ties is the strengthening of ties between domédisiics and research organisations and the
best sources of knowledge worldwide. This is not only important for keeping foreign firms
in the country, but also to ahle spill-over effects from feign firms (which tend to per-
form better in many respects than domesties) to the local economy. As shown by the
patent analysis, the ties ICT R&D are increasingly strggthened between the US and
Europe, whereas the activities in Asia seerbddess interlinkedith the main knowledge
sources in the US and Europe. This indicdtex the global R&Dhotspots are still in
Europe and the US, and they are characterised by a high degree of complementarity. Euro-
pean firms tend to rely strongly on theic& knowledge sources, whereas US firms are
better at tapping knowledg®urces outside the US.
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However, access alone is not enough; theseconomic exploitation of global knowl-
edge that matters for growtinédhemployment. In this respettS firms still seem to have
an advantage. Alliances between EU andfid8s at the leading end of R&D are thus a
double-edge sword: both sides benefit fromabeess to the best knteglge sources in the
world, but they don't equally exploit this acceBer policy this implies that measures at
least should not hinder the linkages betwdsiropean organisations and knowledge
sources outside of Europe. In addition, measshould be taken tocrease the absorptive
capacity for new knowledge and hence the priitpabf spillovers from knowledge acqui-
sition in order to benefit from R&D alliances or from the presence of foreign firms in a
country.

Fostering the responsivenessrmstitutions and innovation stems to the dynamics of ICT

The analysis in this report has shottrat ICT is a highly dynamic area of techno-
economic development, characterised by a fast pace of change and highly mobile enter-
prises and investors. If Europe is to kgee with these dynamiaswill have to ensure
that its institutions and key ganisations in the area of ICT are sufficiently flexible to
adjust to fast-changing circumstances. Timgplies that they need to frame the develop-
ment towards Quadrant | and |l type otigities and be more open to ICT-based knowl-
edge-intensive service activities.

This argument applies first of all to unrgdies, higher education institutes and re-
search organisations which are central foh®&D and the training/skills development in
line with the re-orientation of ICT in Eope. Moreover, well-functioning labour markets
are essential for adjustments tbe industrial structure. Thigenefits from an increasing
division of labour can only be gained whgtnuctural change carappen fast, and workers
smoothly move from one sector to the otlistressing once again the training and re-
training issue).

Policy, however, will also have to provide sosafety nets and r@distribution of fac-
tor incomes resulting from internationalisation to compensate for losses from internation-
alisation. Although the majoritpf studies finds no or a oglementary relationship be-
tween home country employment and international activities, it is alreostin that there
will be losers of the restruating process. Upskilling and retraining will undoubtedly turn
into a major issue in the course of this pss;end policy will have to support this process
by enhancing flexibility in lbour markets and implement edtion and training schemes.

However, not all ICT jobs in Europeilwbe highly knowledge-intensive, and there
need to be perspectives for the less skilled, Although there will continue to be Quad-
rant Ill and IV jobs in Europe in the futyrthese areas are not likely to turn into major
“job-machines”. Even so, the remaining jobs of this kind will be essential for offering an
employment perspectives to those who will hetable to follow the inevitable upskilling
process towards high levels of knowledge-intensity.
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