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EXECUTIVE SUMMARY

The main objective of WP9 was to provide insighi® iinter-sectoral differences in drivers,
degree and patterns of global innovation netwonknédion. Three different sectors, each
representing their own category in the influenBavitt (1984) taxonomy, are chosen as cases.
Thus, the WP provided insights into GIN formatioreiach of these sectors on their own and,
by way of comparative analysis, lifted the analyBisa more general European level
perspective. The main research questions were: WiNipatterns are forming in the selected
sectors, and to what extent are these influencagefd constrained) by contextual conditions
specific to these sectors?

The point of departure for this work package waes riacognition that sectors diverge with
respect to knowledge, cumulativeness and oppoytuanditions. Existing empirical work
e.g. show that the “global footprints” of differantlustries diverge according to the degree of
tacitness and complexity of involved knowledge;cading to degree of modularity of the
product; and with the distribution of actors angdiesnments globally which can be identified
and towards which relevant linkages may be forniduis, different sectors face different
tensions between centrifugal and centripetal form@esmternationalization; which result in
different patterns of international search, sog@nd collaboration. Understanding these are
critical to the formulation of innovation policy & context of globalization, as the patterns of
GINs forming will determine home and host implicais. National and EU level innovation
policy must simultaneously account for the firmdkwneed to interact and use the most
competent and cost-effective partners world-widbilevensuring that the linkages formed at
this level strengthen rather than hollow out inrtoagacapabilities at those same national and
EU levels.

This report consists of 3 synthesis reports forofuative', ICT? and Agrd, based on country
sector reports provided by partner institutionse Téports summarising the implications per
industry for EU countries and emerging economidk réports are attached in the Annex),
based on a template provided and based on thesticabpaper submitted in D9.1.

The main results of WP9 can be summarized as fsllow
. There are modest GIN — and there are sector vammti

. Subsector technologies define the types of actgaged internationally

! Eike W. Schamp. «WP 9 Country sector report: Auttiveoin Germany”. INGINEUS interim reporDavide
Castellani and Filippo Chiesa. «WP 9 Country secdport: Automotive in Italy”. INGINEUS interim rejpt.
Gustavo Britto, Eduardo Albuquerque, Otavio Camarg@/P 9 Country sector report: Automotive in Bfazi
INGINEUS interim report. Chaminade, C. (2011). WE®&untry sector report: ICT and automotive in Swede
INGINEUS interim report.

2 Joseph, K. and V. Abraham (2011). “WP 9 Countrytareceport: ICT in India”. INGINEUS interim report.
Kalvet, T. and M.Tiits (2011). “WP 9 Country sectarport: ICT in Estonia”. INGINEUS interim report.
Chaminade, C. (2011). WP 9 Country sector rep@T: &nd automotive in Sweden. INGINEUS interim repor
Aslesen, H.W. and S. Herstad, (2011). “WP 9 Coustgtor report: ICT in Norway”. INGINEUS interim
report. Lv, P. and X. Liu (2011). “WP 9 Country smaeport: ICT in China”. INGINEUS interim report.

3 Stine Jessen Haakonsson, “WP 9 Country sector ttefgrofood in Denmark”. Tashmia Ismail and Helena
Barnard “WP 9 Country sector report: Agroprocessimgouth Africa”.
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. Based on the survey findings one cannot say tleasébected sectors in North havglabal
reach on innovation collaboration:

- ICT and Agro in the South have a more global reanohinnovation collaboration,
dominated by MNC presence

- ICT in the South has North America dominant rolepastner. Agro in the South has
Europe, Asia, Australia and Africa innovation parsh

- Sectors relate to different knowledge hubs. SedtorSurope relate to ‘regional hubs’
compared to ‘South’.

. There are sector differences in barriers to int&nal collaboration, and there are differences
between North and South in the same sector withrdsgo type of barriers that are perceived.

. In general sectors in the North emphasise harmupisiols, structures and processes a barrier
for international collaboration together with thartiers seen by managing globally dispersed
projects. The same sectors in the South espediattyers linked to changing current locations
of operations are emphasised, barriers linked syamming organisational barriers and gaining
management acceptance.

. Propensity of GIN seem to grow out of 1) denseomatii links (well functioning clusters or RIS)
and/or 2) from comparative advantages arising fiasal resources.

. All sectors are regionally and locally embeddedoirmal innovation linkages. The knowledge
and capacity building aspect of these geographewals are important — there might be certain
linkages/factors that need to be strengthenedctoseat the regional/national level.

Results per sector:

. The automotive sector

In the auto industry the number of mergers of sysseppliers and component suppliers are
increasing and this may lay the basis for globabwation networks. A shift in the global
organization of the industry suggests challengesditferent parts of the industry. The
relevance of innovation activity for GIN creatioaesns clear—more efficient actors in the
value-chain might be expected to be more involvedrnationally. Results from the survey
are that the Brazilian population is more speoglizn manufacturing: while the European
firms both small and large are generally more irative. This may be a factor of the market
or other contextual factors that are not observédw literature however does suggest the
danger of ‘hollowing-out’ of the competencies of ithomestic companies. This challenge and
the importance of maintaining a certain level disarptive capacity’ over time, suggest the
importance of promoting RD&I activities in houses the survey shows a relationship
between R&D activity in house and the propensitgrigage in international activities.

The immanent reorganization of the industry isadigs a special area of concern in the
industry in Europe. On the one hand, this involthesongoing efforts to adapt and integrate
lower carbon technologies into cars; on the otihiényolves adapting the market to emerging
markets. Severdhyers of supports (EU, national, and state) tadjierent areas of this
wide-ranging sector in Europe, suggesting that edrfer policy coordination between the
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different levels is important. It also suggestsithportance that the policy measures help the
industry address emerging challenges. The couapgrts and the overall study point out that
there are GIN patterns that emerge in this sektowever more comparative study into the
innovative networks of this sector is needed befooge conclusive policy implications can
be drawn.

. The ICT sector

The study of ICT firms in the North (defined heseNorway, Sweden and Estonia) show that
they are small, innovative stand-alone companiewvilleembedded in regional or national
user-producer relationships — often with lead usersther sectors representing important
regional or national clusters. The firms are doimaBy owned, with high internally oriented
innovation activity. The most knowledge intensivetiaties and the integration and
coordination of activities are rooted in dynamigioms of these small open economies.

Certain kinds of transaction intensive servicesenbecome commoditized explaining the
general rise in offshoring of lower end softwarevees to Southern countries by both small
firms and firms that have not internationalisediearNonetheless, very few Northern firms
offshore innovation or production, when they doaldied human capital and specialized
knowledge is the motivation, supporting researchwshg a shift from offshoring being
driven by labor costs, to offshoring being a sggte search for talent. The global search for
new talent can be looked upon as signs that movaraed services are being offshored,
however, our data do not support that the majasftyirms offshore knowledge intensive
activities. Many of the ICT firms are small and bdimited resources, information systems
and web-based collaborative technologies can helgpoordinating globally dispersed high-
value activities. The challenges of actually idig relevant knowledge on a global scale
are important barriers for small domestically otéehfirms. In order to be attractive partners
in GIN there is a need for greater specialisatinod gradual upgrading of the value chain
relationships, process that needs to be carriedtabie regional level. The main conclusion is
that integration into GINs remains modest among\tbghern countries. This is especially so
for indigenous firms, suggesting that MNC not oogn be gateways for export and import
relations, but also for more knowledge intensim&dges leading to potential GIN.

The average ICT company in the South (China anda)ni$ also a small, stand-alone
company showing low shares of R&D and innovatioherE is a need to develop more
innovation oriented expertise in the indigenous I@s in the South, as they are the least
nationally and internationally embedded in innowatinetworks. The ICT sectors have
emerged as an export industry and the nature ofd@ivities first initiated was driven by
exogenous factors/demand. The survey results shawNorth America is twice as important
as Western Europe as an export market and as akgstis for innovation collaboration. There
are examples of firms and sub activities of ICT mgvinto emerging value adding
innovation partnerships — mostly through MNC suiasids or MNC headquarters. The ICT
sector and services in general shows low capitansity and electronic form of delivery
meaning that services offshoring can grow and egéofaster and as such enter straight into
GIN. Both countries show great advances in sub-fields ofl@¥e sector, and clusters have
developed in these countries based on functioflsh@fing knowledge intensive activities to
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countries with weak local institutional settingsdameak IP regimes comes with a risk, the
problem of weak local institutional settings givingak IP regimes is difficult to remove in
short-term in developing countries. Active policyedted towards attracting in and helping
firms out, together with the cluster initiativesdabuilding of regionally concentrated hubs,
together with educational policy are importantdereloping these sectors and in order to rise
prospective GINs.

* The agro-processing sector in Denmark and South Aita

Agro-processing is a sector that span from biopharpneservation techniques, traditional
knowledge, agricultural techniques, production afskribution, sales etc. This suggests
potential for GIN across geographical areas wittinict comparative advantages. Based on
the reports, we cannot characterize the agro-psougsector as heavily embedded in GINSs.
However, firms have to be very globally connectedl annovative, partly because of
international food and health regulations, and Ipdoecause of the perishability of the
product. MNCs or small providers servicing MNCs #ne main drivers of GINs in this
industry, suggesting that GINs in this industry evelving as part of an expansion from first
exporting, then global production, and slowly, glbinnovation. A strong degree of sector
embeddedness is registered in Denmark’s sectaralation system. Few companies engage
in true GINs. Those that do, tend to be the larigeebh related companies. Research and
innovation policy has played a much more actives nol the northern case. In Denmark,
policy has explicitly prioritized increased innonat and research in this sector with the
overall policy aim to lead innovation in the fieMhile also increasing the competitiveness of
the sector internationally. One challenge it fabesvever is the limited supply of highly
trained personnel domestically. It is thus tryiogattract skill from abroad.

In general Africa is an attractive and fertile smupf agro-food products. SA agro-processing
sector is tied firstly to a specific sub- natioredjion (because of climactic requirements) and
secondly, is a relatively inward-looking industwyith the proportion of firms exporting or
engaging in innovation being below the nationalrage. A general consensus in the industry
is that the single most useful policy interventivauld be to strengthen the basic education
system, widening the pipeline of skilled candidafBse SA case also focuses on accessing
outside markets for domestic products. A numbechallenges are identified in the report
also in this regard. It is noted here that somesElhdards can act as a barrier to SA imports
especially if they do not address certain spetidisi(i.e. the case of traditional plants). A
desire to increase integration of the local offioeSNC is detected.

Summary and implications

Based on results focusing on barriers to internatie@ollaboration, we can expect a slower
GIN evolution in sectors dominated by complex eeging knowledge and advanced
production equipment.

Knowledge and capacity building aspects of theseyghical levels are important — there
might be certain linkages/factors that need tottengthened at regional/national level. There
is a need to address what kinds of initiativesaltitdink global collaborative efforts.
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The results from this WP suggest that working for tlevelopment of Global standards is
important in all sectors. Specifically, (i) the aference in standards works as a barrier; (ii)
their development could provide a level playinddialso for new products; (iii) Global
standards work as motivations for innovation and barrier for market access.

The studies carried out for this WP revealed thatd are examples of indigenous firms that
use MNC affiliates to enter foreign locations wiphoducts linking up small stand alone
companies with MNCs.
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SYNTHESIS REPORTS OF COUNTRY SECTOR REPORTS

1. SYNTHESIS REPORT: ICT

The synthesis report on ICT is compiled on thesafb country sector repofts.

Author: Heidi Wiig Aslesen (Heidi.W.Aslesen@bi)ndNorwegian Institute for Studies in
Innovation, Research and Education (NIFU STEP, Mgryarticipant no.1)0

1.1 Introduction

The general research question for WP9 is; What @dierns are forming in the selected
sectors, and to what extent are these influencage(d constrained) by contextual conditions
specific to these sectors? According to widely uskdsification there are key difference
among sectors as sources of innovation and theppability mechanisms (patents, secrecy,
lead time, learning curves, and complementary ssaet different (Pavitt 1984).

There is a dynamic evolution of industries inteioradlisation, driven by multiple reasons
such as costs, technology and innovation. Resémglshowed that companies may start with
offshoring low skill and routine work but then exypling into more advanced and complex
activities such as innovation (Lewin et al., 20@®)3d that multinational companies (in the
North) have evolved from having an innovation stggtthat augment the firms knowledge
base (by connecting to foreign R&D environment autess local knowledge (Florida,
1997)), to a home base replacing innovation styatégwin et al., 2009). This synthesis
report will among other things question this prapos by presenting the result of 5 sector
reports that have studied the dynamics of Globabwation Networks in the ICT sector in
their 5 different countries, both from the Nortilddrom the South.

The ICT sector is widely labelled as a represeveati science-based regime — assumed to be
characterized by a knowledge base firmly embeddehe life sciences and physical sciences
(Bloch et al. 2009). A more refined picture is pomd in Malerba (2004), where it is
concluded that in “telecommunications equipment aad/ices a convergence of different
technologies, demand and industries with procestdémowledge integration, combination
and production specialization hiaken place” and global networks among a varietgiadbrs

are relevant. Software, on the other hand, “hasghhh differentiated knowledge base (in
which the context of application is relevant) amVvesal different and distinctive product
groups in which specialized firms are active. Userducer interaction, global and local

4 Joseph, K. and V. Abraham (2011). “WP 9 Countrytaereport: ICT in India”. INGINEUS interim report.
Kalvet, T. and M.Tiits (2011). “WP 9 Country sectarport: ICT in Estonia”. INGINEUS interim report.
Chaminade, C. (2011). WP 9 Country sector rep@T: &nd automotive in Sweden. INGINEUS interim repor
Aslesen, H.W. and S. Herstad, (2011). “WP 9 Coustygtor report: ICT in Norway”. INGINEUS interim
report. Lv, P. and X. Liu (2011). “WP 9 Country saeport: ICT in China”. INGINEUS interim report.
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networks of innovation and production, and the mgbbility of highly skilled human capital
are all present”. In general one can say that tB& bkector consists of two distinct
components, which are complementary to each othéhealevel of the firm: a codified
platform and a tacit firm-specific, knowledge. Tligggests that sub sectors and activities
within the ICT sector can represent innovation dyiea that are both synthetic and
analytical.

In this report ICT is classified as NACE 2 code26.30 Manufacture of communication
equipment*,“62.01Computer programming activities*,62.02 Computer consultancy
activities®, “62.03 Computer facilities managemaeattivities®, “62.09 Other information
technology and computer service activities”.

1.2 Regime conditions in the ICT sector

NORTH

The ICT sector in Norway accounted in 2006 for jostow 5 per cent of private sector
employment in firms with more than 5 employees. SEhérms are more innovation active
(i.e. conduct innovation activities such as e.g.03&an the Norwegian average (65 per cent
compared to the average 35 per cent) and showraigh of product innovation; yet, they are
predominantly small or medium sized, and not affdd with corporate groups. It is
reasonable to believe that other industrial secaémescritical to the ICT sector not only as
customers, but also as providers of knowledge ealiéies upon which innovation in the ICT
sector may feed. Excessive emphasis on the aetwiti the ICT sector as such, andditect
collaborative or sourcing linkages to the domestionomy, may come with the risk of such
indirect interdependencies being neglected. It alsmes with the risk of neglecting GIN
linkages between domestic ICT development and kedgd sources abroad which operate
through the activities of firms not defined as pHrthe ICT sector.

ICT are considered to be a strategic industry irr@m and according to VINNOVA (2007)
the ICT industry is responsible for 12% of the Siskdndustrial production and 15% of the
exports. A majority of ICT firms are standalone guamies (88%), rather small firms with less
than 50 employees that mainly target the domesticegional market. When exporting,
mainly European markets are targeted. The ICT itnguis Sweden is responsible for almost
a third of all business R&D and it performs nea?o/06f all the ICT-business related R&D.
The innovation effort in R&D is reflected in the mber of innovations as well as in the
degree of novelty; 16% of the ICT firms have intmodd new to the world innovations,
suggesting an indication that Sweden is specializéagh-added value activities. Firms seem
to follow an innovation strategy that is both a @omation of technology push and market
demand. Firms produce most of their technologicplis in-house, suggesting that the most
basic research (the one that is still several yleaisre production) relies heavily on the skills
and technological competence base of the firms.CHse studies show that it is more in the
development phase that the inputs from the mamkedine more important.
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The ICT sector in Estonia is rather small; varybmgfween 4-7% for value-added, profits,
exports, employees and turnover, the largest scimise measured by the number of
employees, are computer programming, consultandyr@iated activities (5,900 employees)
and manufacture of communication equipment (3,20t of the ICT exports are generated
in the field of manufacturing of electrical and icpt devices (80% of total ICT exports), 52%
of the Estonian ICT companies do not have any dgirall, the largest exporters are under
foreign ownership. 84% of the companies have oaball owners, totally foreign owned
companies can be mostly found in the fields of pgogning and consultancy and sales of
ICT. The largest companies in the provision of tekecommunications services, the most
profitable part of the Estonian ICT sector, are ptately foreign owned. Estonian ICT
manufacturing sector is part of the larger Nordid Imanufacturing cluster. The Estonian
ICT sector is important in the national innovatgystem as other branches demand most of
the production generated by the sector, having pdsitive effects on generating innovative
solutions. Signs can be observed i.e. in the so&uwalustry, which has started to build strong
links with universities and research groups, andsyes research activities also in-house
(Kalvet and Tiits, 2011). Further, governmentalustures are important users of
telecommunications equipment and services, offichmery, computers and software,
whereas the government’s affection for novel tebbgioal solutions has had a positive effect
on a number of public sector initiatives (Kalvet&t2002; see also Kalvet 2012).

Only 16 % of Norwegian ICT firms with more than m@oyees have sourced R&D services
domestically in Norway, and only 5 per cent havarsed such services, parent group units
abroad included. The ICT sector is the second loveasking with respect to R&D purchases
abroad, with only approximately 2 per cent of toR&D spending allocated to such
purchases. The INGINEUS survey shows that mostfinave their largest markets regionally
or domestically, the exceptions to this rule arerded towards markets in Europe or the
USA. The domestic market orientation can be expliby strong domestic opportunity
conditions, and possibly also in the size compasitif the industry.

The share of innovative enterprises in the ICTaeict Estonia is high, in the manufacture of
computer, electronic and optical products % ofdbmpanies are technologically innovative,
mostly process innovations, generally seen as tbet dominant form of innovation to
increase productivity and improve the flexibility production and provision of services.
R&D investments are small in most of the firms anmoist innovations are incremental, most
of the turnover of developed product innovationses from those that are new only for the
enterprises, i.e. providing only a short-term cotitipe edge.

Summing up regime conditions in the NORTH

The size composition of the industry, innovatiotivaty and its market orientation suggests
that the ICT in the North is heavily embedded imioaal or national user-producer
relationships. The opportunity conditions at thgisaal and national are high and the markets
willingness to pay seentsigh. Potential GIN formation is constrained byosty domestic
demand, and (presumably) dependence on knowledgenalties from ICT-oriented R&D
conducted in other sectors.
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The data reveals that opportunities for innovairothe ICT sector are high but stemming less
from technological development per se, than from ghctor itself experimenting with new
market structures (i.e. dual markets), new businessels and new services oriented towards
core regional or national industries. The pervasegs of parts of the ICT sector makes it
applicable to a variety of products and marketse $éctor consequently serves to ‘bridge’ a
set of technological opportunities which are algesdplace, in existing or arising markets.

The ICT sector is rather heterogeneous when it sdmés knowledge base, through the case
studies we found that it could be divided into twigstinct components, which are
complementary to each other at the level of tha.fion the one hand, all firms build on 1) a
codified technological platform, which representpatential for GIN formation as the
knowledge is highly codified. The other knowledgmdition is linked to the 2) tacit, and
often firm-specific, knowledge linked to developrmeh new services and applications. This
form of knowledge constrains GIN formation, becaitsedevelopment is located in the
interface between customer collaboration, intekralwledge development and specialized
knowledge spillovers from other industrial actiegj making it highly context specific and
sticky.

It seems that two different technological regimeisteside by side; a small-firm based regime
fed by ample opportunities to develop new ideasamatepts based on the existing platform
provided by ICTs; and a large-firm sector whichhh&ed on this process with external
experimentation (thus reducing the need for owrgdmtm R&D under high volatility and
uncertainty conditions), and contribute knowledgeg( through spillovers from labor
mobility) upstream and complementary capabilitiesvdstream to the same entrepreneurial
regime. The basic competencies necessary to amterthe game of software and service
development is relatively widely distributed an@ ihnovation-pull from the demand side is
strong.

Opportunities are seen in technologies and markées knowledge base differs between sub-
sets of firms, but most activities in the servicelustry are related to the soft-service
dimensions of ICT. The cumulativeness is high,haslargest share of firms show that most
of the knowledge generation is carried out in-hdmge@ccumulation of complex, specialised
knowledge which is not easy to imitate or relocaties immediate network of collaboration
partners are found at the regional level.

SOUTH

The ICT industry is one of the most fast growingustries in the past two decades in China,
and has made great contribution to China’s econalevelopment, and the industry has been
accounting for more than 80 per cent of the tatabet of high technology products in recent
years, the three largest export destinations arq238%), EU (15 countries, 22.7%) and
Hong Kong (22.4%) (Lv and Liu, 2011). China is nthe world’s biggest ICT exporter ($180
billion). The sector is innovative, as mual 75,2% of the respondents in the INGINEUS
survey reported product innovations while 54,5% Ivatdoduced new services, with the
largest share being new to the industry (as opptwsedw to the world).
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India has emerged as a leading player in the exjidiit software and services, with software
and IT Enabled Service (ITES) exports that haventsemibling in almost every second year
and an emergent player in business process ouisgEBPO). In 2011almost all the leading
IT software companies have established a developbsase in India, the sector accounts for
over 16 per cent of India’s exports with presencever 170 countries and a customer base
that include most of the fortune 500 companiessTbgether with large scale takeover of
foreign IT firms by Indian firms appears to haventibuted significantly towards enhancing
India’s credibility in the world market. The growt the sector has been made possible by
taking advantage of the large pool of skilled mamgo(with over 300 universities and 13,150
colleges produces about 2.46 million graduates abwlit 290,000 engineering degree and
diploma holders every year on the one hand) andortypties opened up by new
technologies that increasingly splintered off sesgifrom its providers and an ample supply
of manpower for ITES services at a much lower t@st compared to other countries.
Improvement in the telecom infrastructure leadingimproved connectivity coupled with
reduction in the cost of communicatiamer alia on account of increased competition also
facilitated the ITES boofn According to Nasscom (National Association of tsafe and
Service Companies) surveys reached a level of &\ll®n professionals in 2008-09. It is
shown that the industry is creating job opportesitfor highly qualified (majority with an
engineering degree) young graduates with a relgtsleort experience.

India’s ICT industry emerged mainly as an expottivitgy focusing on the lower end of
software services by taking advantage of the dviitha of skilled manpower, such as
customized software development at the lower eneabife chain by carrying out low-value
added design, coding and maintenance (Kattuman Igad 2001). Indian firms are
increasingly getting engaged in highly skill demiaigdareas like chip design and R&D and
thus are moving up the value chain marked by at shwfay from Business Process
Outsourcing to Knowledge Process Outsourcing (Badtathy 2006). The ITES/BPO
services, experiencing a boom at present, havaioerharacteristics that could contribute to
broad based development. While employment in tifen&oe sector has been mainly for the
highly skilled IT professionals, the ITES sectongmtes more broad based employment and
is more employment intensive than the softwareocsddbseph 2004). The ITES/BPO has the
potential of generating substantial employmenttifigr growing number of educated youth in
the country and the sector is found geographicdilijused across different regions in the
country and generating more linkages with reshefdconomy.

As reported by (Lv and Liu, 2011) none of China’'®®s have been listed in the world top
250 firm classification (OECD, 2006)and in 2009, China’s four largest ICT exportersave
all subsidiaries of Taiwanese Firms, and the fifttgest ICT exporter was Nokia with the
exports of $8.4 billion. The ICT industry also esli heavily on foreign imports of key
components and advanced equipment for production.

°It has been estimated that on the average thedalostiin India in the ITES sector is only abou¥d df that in
us.

® The cost of a one-minute telephone call from Indi&K and US, for example, has fallen by more thérper
cent during 2002-03 (DoT Annual Report 2002-03) sreddownward trend still continues.

"OECD, IT Outlook, Paris, 2006.
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INGINEUS survey shows that the ICT sector in Ingipresents a highly globally integrated
sector in that about half the firms was either &libsy or headquarters of MNCs. Particularly
important is the rise of MNCs head quartered indr{d5,5%), hitherto to unknown to Indian

manufacturing is atypical of the traditional maraiaing sector in India. It can be stated that
Indian ICT firms are to a large extent mid sizedh (39 percent accounting for more than 39
percent), with considerable presence of very laiged firms (40 percent of the firms had 250
or more full time employees). Local firms are rdally small; nearly 70 percent of the stand
alone firms had less than 250 employees, and mwr 28 percent had less than 50
employees.

Advances have been seen in many technology fiel@hina, such as mobile communication,
operating system, wireless internet, next genaratietwork and high definition television,
and leading MC in the sector are now Chinese (ZH&awei, and Lenovo). According to
China INGINEUS Survey, most of the ICT firms ardatiwely small and the proportion of
stand-alone company is 44% (27% MNC subsidiary, 288 headquarter). Data from the
Ingenius survey shows that most firms have thegdst markets domestically (59%), and
such a domestic market orientation suggesting diicnepportunity conditions linked to
market size. One fifth of the respondents repoebggort activity, the largest export market
being Asia (Australasia included) or the US. 5&pat of the firms in the INGINEUS survey
India claimed that export was the biggest markdéieré seems to be a diversification of
markets between the local firms and the MNC; mbe:nt50 percent of the stand alone firms
in the INGIENUS survey were catering either to kheal demand or the domestic demand
while subsidiaries of MNCs and MNC headquarters thad largest market as exports (more
than 70 percent of both MNC subsidiaries and heaaltgr firms had claimed that their
largest market was export market). This market nbagon difference characteristics is
expected to have its implications on the opporjuciinditions as well as the innovative
behaviour of firms (Joseph and Abraham, 2011). [Bhgest market destinations for Indian
firms were North America (79%), followed by SoutmaArica (55%).

The nature of activities undertaken by the industryndia was driven by the exogenous
factors leading today to a diversification towalfisnabled services, and there are indication
that Indian ICT industries becoming increasinglyanative. However, the Ingienus survey
indicate difference across firms of different orgational categories; MNCs with head
guarter in India are the most innovative firmsndian ICT sector across various categories of
innovation activities, followed by MNC subsidiarieShe stand alone firms are the least
innovative among the lot. In general, the bulkrd firms are not found to be engaged in any
R&D activities. In-house technological inputs i tmost important source of innovation,
especially for the stand-alone companies (73% teffos), suggesting limited external
knowledge inputs to these standalone firms, suggeshem to be less likely to be active
participants in GINs. These firms are also smadad have lower level of innovative
activities. Indian firms are largely export oriethtevith limited innovative ability as stated
earlier, however, those firms that engage in intiogaactivity are essentially seeking
collaborators and building networks at the locall aational level for innovation as well as
internationally (Joseph and Abraham, 2011), théepatn innovation, sources of technology
and the collaborative strategies suggests a diolmis nature of ICT sector in India as well.
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With the rapid development of technology capabibityechnology standard of Chinese firms,
a large share of firms also serves internationalketiaThis seen in relation to firms being
highly innovation active could suggest opporturaonditions in both domestic markets and
international markets.

Despite initiatives by various state governmertts, foreign investment in the ICT sector in
India is still concentrated in a few states as Détaharashtra, Karnataka, Tamil Nadu and
Andhra Pradesh has a share of 93 per cent goinpeoynumber of foreign firms. Foreign

firms are found to be more export oriented as coetp#o the locals firms in these regions,
and annual compound growth rate are higher foridgarérms than local, suggesting them to
be more dynamic as compared to their local coyrdds.

Thus while stand alone firms in India do under-perf in the traditional markets, the

unconventional and sometimes developing countrykatarare where stand alone firms get
competed out by their MNC counterparts. To the mxthat the standalone firms are less
exposed to the more demanding world market as cadpa their MNC counterparts, it is

likely to have its bearing on their innovative beiloar and potential for being a part of GINs
(Joseph and Abraham, 2011).

Summing up regime conditions in the SOUTH

For the ICT companies in the South the opportuciynditions are found both in large
domestic markets as well as in export markets asaCGind India represents the worlds largest
ICT exporters, the share of export constantly gsiAs this mode of internationalisation is
constantly rising, this can potentially paw the vimymodes of internationalisation that entail
more integration into foreign markets. MNC with tgaarters in India is rising, suggesting a
stronger integration into foreign markets and poédlg also GIN formation. There has also
been takeovers by foreign firms in India by Ind@mpanies.

Rapid development of technology and technologieplbility and skills can be seen as good
opportunity conditions, rising also the propensayengage in GIN. Especially the rising pool
of skilled workers and ICT employees with univers#nd engineering background gives
good opportunity conditions for the ICT sectormdli and China.

Cumulativeness is lower than for the North firmghat a lower share of technological inputs
comes from within the firms, and at the same tithewsng lower propensity to innovate.
There is also a great divide among the ICT actttrs, small stand alone firms with low
innovation shares and low export and the MNC benmgge innovative and export oriented
also taking part in R&D activities, suggesting eifnt potentials to take part in GIN,
suggesting that if the accumulation of complexcssed knowledge are held and developed
by indigenous firms. Even though there has beeil rdpanges and that the global orientation
of the ICT industry as a whole in the South do sézive morenternationally oriented, it can
still be questioned if these knowledge linkageswslsigns of the sector in the South are
moving up the value chain.
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1.3 The context of GIN formation in ICT

This section focuses on international linkagesuditig but extending beyond intra-corporate
networks established by means of FDI. The purpsde understand what kind of linkages,
targeting what kind of actors located where, the formed in the ICT sector and how these
may interact to create a dynamic evolution of GIBbth offshoring and innovation
collaboration has been used as indicators for GIN.

NORTH

The case studies in Norway suggest firms that e ta combine the two main knowledge
components by staying updated on or contributingh® development of ICT platform
technologies while at the same time drawing insiglam and adapting products to various
contexts of application are the one with the higipesential for GIN formation. Offshoring of
R&D is a relatively rare phenomenon in NorwegianT$C When such offshoring is
conducted, the main location factor is access talifgd human capital and specialized
knowledge. We have also seen that innovation cotition and R&D sourcing at home is
relatively rare. Taken together, this suggests thatindustry is highly dependent on skills
available in labor markets, combined with proximityimportant customers/markets. These
are locations factors which are highly specificéotain places.

The geographical scope of the innovation collabonahetwork of the average Norwegian
ICT firm is well below other sector averages. Tteflect the combined effects of a lower
overall propensity to engage in contract R&D (invdar of in-house knowledge
development), and a lower propensity to engagelilalmoration altogether (again, in favour
of in-house knowledge development). The propertsityollaborate in innovation in Norway
is slightly lower among innovation active NorwegiBZil firms than among active firms in
other sectors; while 37 per cent of ICT firms maintsome form of collaboration, as many as
45 per cent of innovation active firms in other ustties do. Off the total number of
collaborators in ICT, as many as 35 % collaboratb wustomers located in the same region
and customers seems to be of higher importance firaother industries. Once ICT firms
have decided to engage in formal collaboration,géegraphical scope of the collaboration
network is well above country averages.

Swedishfirms have a high propensity to collaborate widtteenal partners as compared with
other EU firms, being the most important ones thppsers (78%) and clients (64%).
Interestingly, there is a very high proportion phovative firms that collaborate with China
and India, even within small firms. The ICT firnteat are surveyed, shows that most linkages
are at domestic level and that the research cotidibo network of ICT firms is rather
contended geographically. The case studieSwwedersuggest that the drivers of innovation
as well as the geographical spread of the innowatictivities is highly contingent to the
nature of innovation (and possibly also the stagfethe innovation process). Core basic
research is done mostly internally or in collaboratwith a handful of very strategic
customers, while applied research and developmamtbe done with a larger number of
partners. Geographically, core research is closeet®iQ and not spread in different locations
worldwide although the ideas can come from subseia while applied research and
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development take place in many different locatiarmund the world in close proximity with
the market. ICT firms use a variety of partnershbatEurope and internationally, suggesting
a diverse and geographically dispersed researakioriet This is highly coherent with the
kind of knowledge that is dominant in part of ti&¥lindustry (codified platform technology)
more likely to be transferred across geographicdbdces and across different partners. One
of the ICT cases indicates that “the developmemten? ideas involve often not only the HQ.
Different subsidiaries teams patrticipate for exampl specific sections of pre-development
where the ideas are shared. If instead an ideavislabed in a subsidiary it is usually sent to
the HQ where the core research is. The HQ takesftre the control”. This strategy, which
can also be observed in the other ICT cases shawMigC operate as ‘systems integrators’
which ‘know more than they make’ that outsourceatied activities to suppliers, however,
maintaining in-house concept design and the abibtycoordinate R&D and design, and
manufacturing by suppliers (Massini and Miozzo,2@rusoni et al., 2001).

The majority of ICT firms in Sweden do not outsauar offshore production or innovation
activities (80%) but there are some firms that laffe only R&D (3%) or R&D and
production (5%). The main motivation is the acdesgualified human capital at a lower cost,
both for offshoring of production and innovation)léwed by the availability of specialized
knowledge in the host region as well as accesgher anfrastructure and new markets. The
cases show that firms may locate innovation cerdessind the world to tap into specific
competences (pool of qualified human capital, safendevelopment skills). By looking at the
reason for offshoring, it seems that the aim isated towards both strengthening of domestic
operations, a home-base augmenting (HBA) R&D ggsatbat requires the development of
links with host-country R&D systems in order to anbe the knowledge base at home and to
connect more closely to the foreign R&D environmemtd access local knowledge
(Kuemmerle, 1999, Florida, 1997).

Estonia is frequently considered as one of theessfal, if not the most successful Eastern
European catching-up economy, has taken great gidpternationalise its economic system
and to attract foreign capital and foreign direotestments, resulting with entrance into the
Global Production Networks (GPN) (Kalvet and Ti911).

The largest share of innovation collaboration itoB& takes place within the relevant value
chains (production networks), while only a fractiohcompanies co-operate directly with
public research institutes. The companies havetdotmR&D co-operation with external
partners, also intramural innovation activities arest widely practiced and considered the
most important sources for innovation next to sigppland clients.

Entrance into GPN has not lead to an automaticadwg of the local nodes (subsidiaries,
affiliates, but also independent suppliers and cuidttractors) into the nodes of global
innovation networks. Estonia ranks highly in therimas international comparisons that
benchmark the development of the information-sgcidte United Nations e-government
survey (United Nations Department of Economic arati& Affairs, 2008, p.81) ranks

Estonia 13th, describing it as a country “reinvegtitself from the confines of the previous
Soviet era into a Baltic catalyst for digital adoptand innovation”.

Offshoring of R&D activities is not commonplace amgothe Estonian ICT enterprises,
explained by the fact that a fairly small numberrefatively well known enterprises are
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responsible for the majority of the business R&Destment and/or independent product
development activities (Kalvet and Tiits, 2011).eThub sectors of the ICT sector have
different needs when it comes to being presentnmagket. Estonian ICT firms sub-contract
parts of software development to lower costs |locetiin Eastern Europe, suggesting that
production of certain types of software, mainlyedied towards the mass market, can take
place anywhere. Nordic countries dominate as seurreforeign direct investments into the
largest ICT companies in Estonia and have beerenby Estonia’s proximity to the Nordic
economies. Several of the largest (both foreignemhas well as indigenous) companies with
a subcontracting-only profile have little contasfish other companies, educational and R&D
institutions. Most of the co-operation in the imtuction of technological innovations occurs
either domestically in Estonia or with the varidtigropean partners.

Despite the potential advantages of engaging insGtNe majority of Swedish firms still
maintain the development of their innovation in $®@and, when they collaborate, they do it
in cooperation with a handful of actors, usuallgdted in close proximity. There are a
number of barriers that may hamper the possitslibe willingness of firms to collaborate
with external partners for the development of neadpct or services. For one of the ICT
case studies in Sweden the subsidiary in Chinansidered to be key in the area of radio
base stations and, although its main tasks contiouge the development of incremental
innovation for the Chinese market and the MNC H@edees that the Chinese center could
conduct more core-research activities in the naturé. Another case study illustrates the
diversity of actors and geography; The universitrepresent an important source of
innovation for accessing generic and scientificealge that is not related directly to the
product that needs to be developed, and the caoperaappens both at local but also at
global level (important is the cooperation with soAmerican and Australian and in the last
period Chinese universities). Collaboration aldesaplace with operators (who in turn have
the networks with the equipment manufacturers) emmiponent suppliers and in a typical
project, the main partners will be located in WestEBurope and USA, although some less
important collaboration may also take place atlltozel.

The innovative companies have import and expoatigrs mainly with various Scandinavian
or European enterprises (with regional officespriélinavian countries act as gateways to the
world for ICT firms in Estonia. Import or exportlations with countries located far from
Estonia are rare. In the manufacturing of computérctronic and optical products and in
telecommunications, firms report innovation colledimn with the US, and some firms with
collaboration with Indian and Chinese companies.Viheadquartered in Estonia are true
GINs with local RTD undertaken locally, howeverh@t knowledge intensive activities are
carried out in other European countries.

The emergence of GIN in Estonia is about greatecigpsation and gradual upgrading of the
value chain relationships by being complementedh wapplied research and product
development, management of multi-site productiod anpporting facilities, global brand
development and marketing. Intramural innovatiohvées are the most widely practiced,
among ICT firms in Estonia, and the main source&rmfwledge for innovation are clients
and customers. When it comes to international tpelsadomestically owned enterprises do not
have, as a rule, any specific units outside EstoBiport is oriented towards proximate
markets such as Latvia and Lithuania. GIN patteffdNC subsidiaries depend substantially

Page 21 of 392



:",.é*f D9.2: Report summarising the implications per indusry for EU countries and emerging
: economies.

on the foreign owners. They are typically eitheswubsidiary of a bigger multinational
enterprise that has been established specificallgdrvicing the Estonian market, or a smaller
production or development unit that caters mogilythe foreign markets. In the case of the
latter, the foreign owners tend to be the ones \@pen the doors’ for exports in Scandinavia
and beyond (Kalvet and Tiits, 2011). There are ser@nples of highly innovative Estonian
ICT firms that have been able to build on the pneseof MNC subsidiaries and use them as
strategic partners in entering foreign markets.nigXas of strategic business alliances like
this is the company Reach-U which has developgukaial software that allows to detect the
geographic location of mobile phones based on isimrite from nearby base stations. The
MNC Ericsson sells this product to its customerstiork operators) under its own name.
Webmedia is originally an Estonian software firmhieh as established its own subsidiaries
at different European markets. They use both twim subsidiaries as well as larger MNCs,
such as Microsoft, in order to sell its productsl aervices. Most of the indigenous ICT
enterprises continue, however, to serve predomindné domestic market, so the actual
extent of integration into GINs remains modest.

Summing up context of GIN formation in the NORTH

There seems to be a polarization of the industriwéen a very small number of
internationalized firms, and a large number of dsincally oriented small firms, a key factor
when interpreting the global innovation networkilgfion of the industry, and not least the
future prospects of global innovation networks.

It can be indicated that the GIN potential in thétor is linked to the ability of firms to use
global markets as sources for innovation, i.e.atbiéity of firms to successfully penetrate and
learn from international markets and lead userss Plotential does not materialize in the
sector as a whole, due to a strong domestic derdawne. The case studies show that once
firms become international players they gain acdesfar more diverse information and
technology inputs than what is available domedicalnd they work systematically with
harnessing them.

The ICT sector in the North is in general heavilyeoted towards internal knowledge
development, however tightly linked to interactiaith customers/clients. Offshoring of
R&D is relatively rare but firms in the North engaigp outsourcing of accounts management,
operations and the like, suggesting that thesesaai@ highly linked to a global network of
business service providers as opposed to a netefgolartners for innovation collaboration.
Nevertheless, these companies search globallyefevant input into their companies. Those
few firms that do offshore production or innovatido this to access qualified human capital
that cost less and are more specialized.

In general the industry in the North seems higldpehdent on skills available in local labor

markets, combined with proximity to important cusrs/markets. The picture that emerges
in the ICT sector in the North is that of GINs lpionly marginal - most of the innovations

are developed antcbmmercialized domestically, most sourcing of textbgy is still internal

to the firm, and the majority of firms does notlabbrate for innovation (those that do are
oriented towards Western Europe) or do not offsivamevation nor production.
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The INGINEUS survey shows that 14 per cent of Cégnsample firms have offshored

production, while 18 per cent have offshored R&Dhalysing the factors that motivates
offshoring, the survey result show that market asag perceived as important by most firms
in their offshoring processes, then followed by Wiexlge infrastructure and services,
whereas financial incentives and human capital apfae less important (Lv and Piu, 2011),
which suggests the combination of market-based tectinology-based orientation. The
findings are consistent with the case intervievad MNEs are more willing to establish their
foreign R&D centers in regions with huge markeesiz market potential, in order to capture
various opportunities; in addition, these regioheud be good knowledge clusters with
skilled labors (Lv and Piu, 2011). Cheap producti@sources are still the third most
important factors (14 out of 34 observations) bdltime decision to offshore production. The
case companies reflect true GINs, in that they hiawevation activity and collaboration both

in Northern and Southern countries, as well as Re&bvity also located in home country and
region. The main driver of its R&D internationalia is not only to make good use of local
advantageous intellectual resources, but also torgee close to operators in developed
countries (Lv and Piu, 2011).

The case studies do seem to indicate that MNC ima&Cambedded in true GINs have an

orientation of R&D centres in developed countriegt tare different from those in developing

countries; the former mainly aims to develop cugtteuge technologies and conduct the
predictive R&D activities for the future. These R&@ntres are technology-based or basic
research oriented. R&D centres established in thelfSseems to focus more on value-added
services, mainly regarded as a correspondencedat inarket development and using local

human resources, such as in the Indian researcevsliopment centre, it makes good use of
local talents with advantages of software develagnasad English language skills. These

R&D cebters are market-based or applied reseatiehted, however, increasingly assuming

some basic research, due to great importance @a@ng country markets and skilled talent

pool (Lv and Piu, 2011).

Both inward FDI and outward FDI is one of the mdiivers of GIN formation of the ICT
sector. The cases studied also show that MNC siabigis regard China as a strategic focus of
R&D investment, These subsidiaries have experignaimore than 30% per year growth in
the past several years, and more than 20 per ¢etsd employees in China are engaged in
R&D activities. Its global supply network is polsed among three regions of America,
Europe and China. The case companies interviewdtaat extensive operation with local
partners, such as joining Industry-Academia Codpmrdorums and several alliances, the set
up of joint labs with the knowledge infrastructumad with dominant players in the ICT
located in the region/domestically. At the sameetiimese case companies are globally linked,
and factors considered include presence in leadketsr close to production, close to
customers, cooperation with public research anahso
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The largest share of Chinese firms’ innovationalwdration is with customers and suppliers
(59%, 40%), and 1/ report collaboration with domestic knowledge isfracture. The
collaborations that are carried out with foreigmtpers are with clients and suppliers in North
America and Japan (Australasia), with shares randimom 8-10% of the respondents.
Foreign/external linkages are not distinctivelyeoted towards joint innovation projects, even
though supplier — customer relationships in the i@dustry do result in an innovative output,
suggesting more incremental innovations as reduthase types of foreign relations than
what the potential actually could have been inlanmed formal innovation projects.

The survey in China shows a sector that is heawmilgnted towards internal knowledge
development (76 per cent of sample firms producstrechnological inputs in-house) linked
to customer collaboration. Chinese firms R&D linkago foreign actor groups are mostly
linked to customers and suppliers (63% and 53%edsely), most of these linkages are
formal suggesting user-producer relationships. &gds to foreign competitors, consultants
and research system actors are rare, suggeststinatational linkages in the ICT industry
predominantly take the form of value chain inte@act The effect of this could be a loss of
potential new knowledge, especially linked techgglor basic research, that can spur more
radical innovations as opposed to more incrementalyeneral, the stand alone companies
have fewer R&D linkages towards foreign actor gsgugpan subsidiaries of MNC or MNC
headquarter, and these relationships are formaijjarosed to a larger degree than for
standalone companies. MNCs with headquarter in £Hiave a higher share of firms
reporting linkages with customers, competitors, stttants, and government abroad than
subsidiaries and standalone companies, suggestinketrbased linkages abroad. Subsidiary
of MNCs (with headquarters in other countries) ar@re active to establish linkages with
suppliers and research organizations abroad tharotier two types of firms, suggesting
more technology-based linkages abroad.

Of the case companies studied many of them showbally-linked’ approaches to
innovation, which “pools the resources and capdsliof many different components of the
MNC — at both headquarters and the subsidiary lewelcreate and implement an innovation
jointly” (Bartlett and Ghoshal, 1998)Being a MNC subsidiary (Chinese unit started to
collaborate with parent company and other overB&d3 facilities) or being a headquarter of
a MNC helps induce global innovation networks.

There are examples of well functioning alliances. (TD Industry Alliance) covering all parts
of the value chain and including domestic largm&y SMEs, foreign MNES, universities and
research institutes. Such an alliance can be redaad part of GIN and many members are
both rivals and partners in domestic markets @ridtional markets (Lv and Liu, 2011).

Due to huge market size, increasingly mature custognoup and low cost but a qualified
talent pool in China, there are strong linkagesvbeh firms and Chinese national innovation
system (NIS). MNCs seems in general to be more dddzk in GIN than stand alone
companies, however, the embeddedness in NIS (folmyedational and regional policies,
dependent on the organisational form of the comparegyall factors that form the potential of

8 Bartlett, C.A. and S. Ghoshal (1990), Managing iratimn in the transnational corporation, In C.ABst, Y.
Doz and G.Hedlund (eds), Managing the Global Flramdon: Routledge, pp. 215-55.
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GIN formation. It seems that when a firm has braabvation networks and linkages
China, the propensity to be part of GIN is higlsaipporting.

INDIA

India is already known as a location with abundauply of manpower at relatively low cost,
a key factor in determining the in-shoring decisanfirms. Motivations for offshoring of
production are much stronger than Offshoring of R&hd knowledge and skill related
factors are important motivations for offshoring.hMg offshoring is much less prevalent
incase of standalone companies in India, the si#t®d and head quarters are increasingly
engaged in offshoring.

Indian ICT firms seem to be more inward orientecewlit comes to innovation, suggesting
high cumulativeness and a strategy for knowledgeldpment at the level of the firm that
lower the propensity to engage in collaborationvogk outside the boundaries of the firm,
and therein GIN. Regardless of the activities abarsid, more than 75 percent of the firms
claimed that they conducted their functions intdyn@loseph and Abraham, 2011). Those
firms that delegate functions of the firms to otheare mostly MNC subsidiaries or
headquarters, and the functions have been delegatedpreference for subsidiaries in
developing world rather than the developed worldwiver, when it comes to delegation of
technology and process development functions theeldped country subsidiaries were
preferred to developing world subsidiaries. Agaisgems that the local stand alone firms are
not embedded with the GINs while it takes placease of MNCs. When the largest share of
firms are stand alone companies that have few maitéinkages indicate an innovation system
that is unconnected to global innovation netwoilkse linkages that are seen are mostly very
formalized linkages showing structured networkse Tdck of informal linkages with global
actors can suggest that the actors loose out @vamti knowledge that can generate
innovation activities. There is this dichotomoutuation where either firm's have formal
structured linkages or they do not have linkagesalht suggesting a weakly embedded
network relation among actors in the GINSs.

Barriers to such formal innovation linkages are yand approximately 70 percent of the
Indian MNC head quarter firms agreed that theresvgerious barriers to internationalization
(Joseph and Abraham, 2011). possibly associated littte experience in international

collaborations for innovation and in functioning gi®bal MNCs. Barriers emphasizes by
MNC headquarters in India was the cost of chantiiegcurrent location of operations and the
ensuing costs was an extreme barrier to internati@ollaborations. Other factors of

relevance are a general lack of resources (suelrdsre capital) that firms from India must
deal with when attempting to grow and globalize.i/Btand alone firms do not make global
interactions, and hence have limited barriers tball interactions, MNC subsidiaries’ need
for collaborations is also very limited and res&@ to their parent firms (Joseph and
Abraham, 2011).
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Summing up context of GIN formation in the SOUTH

The general ICT firm in India and China are alsauilg oriented towards internal knowledge
development, and linkages to the international Kedge structures are rare suggesting that
most linkages are value chain interactions, bottonally and internationally.

Motivations to offshoring seem to be linked to axcéo markets, knowledge infrastructure

and services, showing both home-base augmentinghante-base exploiting strategies

(Kuemmerle, 1999). In general, offshoring is nohajor agenda of Indian and Chinese ICT
firms, a fact that needs to be viewed against these countries has abundant supply of
skilled manpower at a low cost. Nonetheless, tlaeeesignificant differencesacross firms in

that standalone firms hardly engage in offshorimg, subsidiaries and headquarters of MNC
do.

R&D centres are also being established abroad.xpfaeation to these differences between
“South” and North” might be that a larger sharefiohs in the developing countries in the
survey is part of MNC, either as headquarters @uasidiaries.

The general finding is that the local stand alarmad are not embedded in GINs while MNCs
are, this applies for both Northern and Southemdi The global linkages found are mostly
vertical linkages into foreign markets; howevegrthare also signs among the global players
such as MNC that knowledge linkages are also bampnmportant from the South. An
emerging strategy of “reverse offshoring” can béded in which firms headquartered in
countries from the south that earlier has beerhofts service providers, open offices in home
countries of their customers (such as Infosys, Wand Tata consulting)(Bunyaratavej et al.
(2011)). This can be seen as a new and emergiagegyr of sourcing from emerging
economies (op.cit.).

1.4 GIN barriers and policy implications

NORTH

Norway

In parts of the ICT sector, modularity, standartissaand generic codes for communicating
technical knowledge are highly present; nevertlseldss seems not to be sufficient for ICT
industry firms to overcome challenges of coordmatnd communication in GINSs.

ICT firms still experience problems with respectitentifying relevant knowledge on a

global scale. Yet, once firms have internationaljgbey gain access to much more diverse
information and knowledge. They are then forcedmark actively with establishing the

internal communication channels which are necesgadjffuse this across locations. Those
who (due to necessary absorptive capacity and dinhatrength) manage to overcome these
challenges of search, internationalisation and elosnt integration are amply rewarded with
innovation inputs. Particular strongholds, suclnésgrative skills, closeness to lead markets,
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R&D activity and innovativeness seems still to rembeing in the HQ of the enterprise
group.

The most important localization factors at playsupporting the ICT industry is a) access to
competent labor (and thus knowledge developed bgrdCT or non-ICT sector firms), and
b) the demand base. In addition, firms in the sgatint to c¢) funding constraints, which are
likely to influence not only their innovation adty in Norway but also their ability to
internationalize. Consequently, policy can suppanbvation through education effort. The
government can also directly influence the demamdedo important in the sector by acting
as a lead customer; and indirectly by means oflatign. However, as such efforts serve to
‘contain’ the sector at home, it is important tkamplementary policies seek to support the
internationalization of the industry.

Sweden

Changing the current location and related costsvels as difficulties managing globally
dispersed projects are considered to be importardviation collaboration barriers for ICT
firms. In the cases also other barriers where dsedl such as culture distance and by time
differences in the different zones. Functions tlegjuire tacit knowledge and experience are
difficult to globalize, suggesting that globalizatidepend on the type of activities carried out
in the firm, and the decision to coordinate prgetiom the HQ or delegate it to the
subsidiary depends on the nature of the innovatiorsome of the firms interviewed, there
also seemed to be a diversification of tasks bperjormed in Sweden, and the ones taking
part in the subsidiaries. If an idea is small ancdréemental like changing the design of a
product then the decisions on how to proceed wiéhgroduction is made at a local level by
the expert committees. However the larger and maateal technological ideas where sent to
the product council in Sweden where the producebigament decisions were made.

One of the factors that impacts more positively tba internationalization of innovation

activities is the qualification of human resourcés the other side, the factors affecting
negatively are almost all related to the highetso$ internationalization (availability of risk

capital and economic support) and, in the cas€of the lack of stronger IPR regulations or
enforcement or, even more important, the harmoozabf different regulations and

standards, as the cases show. One of the caseatedlithat what was important at policy
level is the harmonization of different regulatioatsinternational level (like, for example
standardization or radio frequencies in differesmtt pf the world).

Estonia

Attempts to internationalise its economic systermehbeen since the early 1990s mostly
related to the attraction of foreign capital andefgn direct investments, resulting with

entrance into the GPN. Estonia’s integration it GINs has to do with the upgrading of the
competititive advantages of the Estonian firms, amabing up in the value chain from basic
assembly or systems integration to more demandusinbess functions (Kalvet and Tiits,

2011).
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A variety of instruments are in place that suppextellence in ICT R&D in Estonia,
including both the national Centres of Excellennd &ompetence Centres programme, but
also the generally competitive R&D funding systenEstonia, which prioritises high quality
research. The interaction between academia andtiydtemains still weak and relatively
random; only a limited number of local key playars very well integrated with GIN. The
primary weaknesses derive from the existing low bemof R&D personnel and the
weakness of the supply of additional qualified I1§3ecialists (both in terms of quantity and
guality; see also Kattel and Kalvet, 2006). A numbiiethe ICT R&D units have insufficient
international technology and business managemeitis ¢k advance their position in
international R&D and innovation networks, and tarmage (and co-ordinate) R&D projects.
Closer ICT R&D and business co-operation with teéghbouring countries in Baltic Sea
Region would prove beneficial, in particular, ligjes with Nordic countries could be more
actively used by Estonian researchers and entrepreras a gateway that allows for joint
access to far away markets, e.g. the Americas, Atia

In more established fields of ICT, internationgbgly and R&D networks have been already
formed around bigger players (MNC) quite some tiagp. Now, with the increasing
concentration of the ICT industry the barriers trg continue to mount, giving room only
for actors with specialised advantages, the limaggistence of Estonian entities with such
characteristics remain in this context a consider#iireat for prospective GIN formation in
Estonian ICT industry.

Estonian ICT industry lacks critical mass and pees great barriers to entry in the global
innovation networks. In order to enter into GINe thector must build specialised knowledge
or technology in order to become attractive padrmerto sites for R&D, linking it to the need

to strengthen supply of qualified labour and thiatesl public knowledge base, i.e., public
education and research system in the field of ITDHn Estonia. A large number of separate
support instruments (e.g., Target Funding, EstoSieience Foundation grants, infrastructure
and mobility grants, various smaller contracts,)etaforces the fragmentation of the public
RTD base even further.9 Efforts aiming at the iaseein opportunities for international

mobility have clearly been very beneficial bothténms of strengthening the local knowledge
base and expanding professional networks intermaitio At the firm level, managers are in

need of international business and technology memagt skills.

Summing up GIN barriers and policy implications NORTH

Challenges related to coordination and communinatb innovation relevant knowledge
across boundaries is a problem for both small ieddpnt firms and for MNCs. The lack of
ability to overcome challenges related to absoepti@pacity and organisational structure able
to recognise, use and integrate external knowledlieprevent firms to access innovation

° As a rather drastic illustration of fact, one epresentatives of a major public RTD organisatiaicated during the
interview that the ratio of funding contracts tosearchers is in his organisation currently 1:1. iQ@lsly, such a
fragmentation not only reduces significantly theodarctivity of researchers, but leads also to unssamdy high
administrative load in handling a very high numbgcontracts.
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relevant knowledge at the global scale. These drarwill affect their potentials to advance
their position in international R&D and innovatioatworks.

An adequate competence base seems to be of gneattamce for the working of the ICT
sector, suggesting that a well functioning educeticystem and mobility of newly educated
and experienced employees are important. One b baand, the innovation dynamics of the
ICT sector is dependent on interaction with usemmany domains, demanding customers and
lead users will be equally important. The interdefsnce between the internal knowledge
base of the employees together with localised ddimgncustomers would create dynamic
clusters with strengths that could link to interoaal innovation networks and partners.

Internationalisation of the ICT sector has beenstramed by lack of ICT specialists both in
terms of quantity and quality, suggesting thataiarsectors need to go abroad in order to find
specialist knowledge as small economies such asd&@weNorway and Estonia cannot
provide what is needed. Given that the knowledgel pteeded is provided globally,
incentives and knowledge to access these pools@ivledge seems to be important, but at
the same time building regional capacity.

As discussed earlier, many facets of the ICT ingustbased on more tacit knowledge hard
to globalise, so at the firm level the decisiomkabalise is much linked to the type of activity

and the nature of innovation that the firm engageand of course the general firms strategy
on where to perform knowledge intensive activi{iasheadquarters or subsidiaries).

Internationalisation is also dependent on the pdggito actually protect your knowledge or
innovations, the appropriability regime that yoe @art of. So the greater possibility to use
IPR regulations or enforcement, the potential fotetinationalisation will rise. At the
international level harmonization of standards asgllation within sectors could also help
cross border activity.

SOUTH

China

The implementation of a more liberal “attracting4policy led to a sharp rise in FDI in many
sectors, and ICT sector also included, promotingrabeddedness of Chinese ICT sector into
GPN and slowly also indications of global innovatizetworks. The “walking-out” policies in
the past thirty years in China have promoted a groti domestic firms emerge to be
important players in global ICT market. The two-wagnetration of inward FDI and outward
FDI is one of the main drivers of GIN formation®©hinese ICT sector.

In China the impact from the financial crisis watt flifferently among the interviewed firms,
ranging from “little if any impact”, to “increasa ioutsourcing motivated by lower costs” and
in form of weaker consumer demand and that larggepts have been postponed. Among the
surveyed firms, it seems that the financial crsi# have a significant impact on the GIN
formation of the sector, or the ICT firms' innoatiactivities more broadly, since more than
half the firms plan to increase innovation effatd 10 per cent of firms plan to relocate
innovative activities from abroad.
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According to (Lv and Liu, 2011) Chinese ICT firmgperience problems with respect to
identifying relevant knowledge on a global scalegd ananaging globally dispersed projects.
Further, Pv and Liu (2011) has summarized thesa mizllenges at the industry level, and
thus issues for policy. Firstly, to create a frignéghnovation environment, especially
strengthening IPR regulation or enforcement. Alttothe government haven taken measures
to strengthen IPR protection, the problem of pirecZhina remains serious. The problem of
weak local institutional settings giving weak IRjiraes is difficult to remove in short-term in
developing countries. Secondly, to change the atielabour cultivation, as the availability
of qualifications in the labour market is still aoplem of ICT sector. Many firms point out
that they have to give extensive training to fregghduates. Policy can intervene in the
industry — academia cooperation, not only attaclmngortance to the research system, but
also the educational system to provide more gedlifabour in the ICT fields. Thirdly,
although a few Chinese MNCs have been rising inwbed market, but in general they
remain small in size. Few domestic firms are capalblcontrolling China’s own export and
innovation networks or developing competitive tedbgical sources. Therefore, more
competitive domestic firms should be cultivated @nel competitiveness of domestic firms
should be improved. Challenges perceived by indiaidirms are some different between
domestic firms and foreign MNEs in China. Chinesm$ are still not good at international
capital leveraging, such as lack of experiencesvgrseas merger and acquisitions, and inter-
disciplinary management talents engaged in intemnal operation. Many foreign MNEs are
worried about the fast learning or imitation cafigbiof Chinese firms, and some have
developed a positive attitude, that the best wayprginuous innovation to develop faster than
Chinese firms.

India

Public policy has played a key role in the emergegeowth and structural transformation of
India’s IT sector and have made available not enlgrge pool of skilled manpower but also
an array of institutions that helped the developnoérithe IT sector (Joseph and Abraham ,
2011). The use of satellite links for data commatien by TI's development centre in
Bangalore in 1987 also served to demonstrate t@dvernment the critical importance of
providing satellite data communication links forfte@re exports from India. Hence, the
government started to provide the high-speed conwation links in the Software
Technology Parks (STP).

The share of foreign affiliates in the service sedhcreased from 12 per cent in 1991 to

nearly 46 per cent in 2001. One could infer thatliberalized policies were highly successful

in attracting foreign direct investment into theexging areas of service sector in the country
(Joseph and Abraham , 2011).

The financial crises seem to have relatively ligtfgect on innovation strategies among the
surveyed firms, a general finding is that MNC hesatters strategies differ from MNC
subsidiaries and stand alone firms. A relatively [woportion of MNC headquarters intend to
increase innovative activities a large proportiérth@m consider re-location abroad also as a
strategic option to address financial crisis (Josapd Abraham, 2011).
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Even though public policy has had an important faléuilding the ICT industry in India
(especially linked to manpower and infrastructutieg¢re are still a wide range of constraints
that are being confronted by the firms. From th&INEUS survey it is stated that a majority
of firms regard public incentives, economic suppart intervention for generating skilled
labour force as important for enhancing innovatativity in the future. Development IPR
related issues are also considered an importaat farepolicy attention, as well as policy
interventions towards strengthening universities jpmblic research laboratories.

As most of the operating firms in India are stalmha companies, we might suggest that they
follow the same patterns as stand alone compamnidseisurvey. According to this, they are
less innovative, have limited R&D orientation, Bs$ in interaction with the knowledge
infrastructure and are mostly oriented towards enekiic market that probably are less
demanding than the markets MNC are oriented towdiuks firms are competing for the same
skilled manpower as the MNC, suggesting a stromgenpetition in the years to come. A
greater penetration of IT in general in the Indemonomy might lead to a more demanding
national market, which again can wok as an inducgnmeechanism for the emergence of an
innovative IT sector that might induce firms tondsIN (Joseph and Abraham, 2011).

Summing up GIN barriers and policy implications SOUTH

Establish appropriate coordination and communioatieechanisms to facilitate knowledge
flow at intra-firm level and firm-GIN level is a allenge also among ICT firms in China and
India. Further, the working of IPR regime can bersas a barrier for both the inflow and
outflow of GIN, suggesting both a focus on the legyad formal aspects as well as the more
informal and moral consciousness among employees.

Firms in the South do also report lack of qualifled personnel as a problem, suggesting a
need to adapt and change the educational systencorndinuous effort to strengthen
universities and public research laboratories igartant, and working towards strengthening
the interaction between firms and the knowledgeastfucture should be important policy
tools.

Building innovation capacity among indigenous firnms general seems to be important
among firms in South, as our empirical data shdves the general level of innovation and
R&D is low among the firms. ICT firms in generaleteto improve their own technological
upgrading and take more active part in networkictiyaies in order to gain new knowledge,
eventually through GIN.

1.5 Conclusions — implications per sector for EU courds (North; Norway, Sweden,
Estonia) and emerging economies (South; India, Chin

In general, it is expected that GINs will developrmextensively in fields where knowledge
is more readily codified (software) in a commonlgcepted (scientific) language. Our
findings from the ICT sector do not necessarilypgup this on a general level, but when
looking at specific ICT categories and looking ai®lin the fields of ICT, GIN patterns can
be found. Certain parts of the ICT sector in EU andmerging countries are able to engage
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in both endogenous learning within territorial gyss and engage in external linkages (see
Bathelt et al. 2004, Herstad et al., 2010). A qgoesis then, have there been changes in the
gravitation points with regard to where innovatretated knowledge is generated?

Looking at the ICT sector at a global level, itsk®em that there is a change in the gravitation
and accumulation nodes within these networks assfin the South both have larger shares of
export and now have MNC originating from the Soutbwever, lead users, demanding
customers and major knowledge hubs still seemsetanbthe North (especially North
America) and one can suggest that this is wheremagvelopments within the industry arise
and where decisions are made.

Conclusions Northern firms — implications

The study of ICT firms in the North (defined heseNorway, Sweden and Estonia) show that
the average ICT firm are small, innovative starmhal companies heavily embedded in
regional or national user-producer relationshipsften in proximity to lead users in other

sectors representing important regional or natiariakters. The firms are domestically

owned, with high internally oriented innovation igity and the most knowledge intensive

activities and the integration and coordinatioraofivities are rooted in dynamic regions of
these small open economies.

For the largest player, with headquarter in thelysea countries, knowledge intensive and
technological inputs are produced in-house in pnityi to MNC HQ and in collaboration
with subsidiaries, further out in the innovatiorogess inputs from external partners are
important. “The core has been developed in Sweddtewncremental improvements of the
innovation (implementation of the idea) came frdra tifferent subsidiaries (e.g. in Europe
and partly also in China)”. Other cases report &wehsales presence in proximity to
customers, but R&D subsidiaries in selected con{exvstly in Europe) with a strong
emphasis on internal communication in the MNC andh@ ‘socialization’ of employees into
corporate routines and ‘tacit’ components of thevkedge base.

Most innovations are incremental stemming from nesarket structures, new business
models and new services. In general these firmse himw external partners when
collaborating for innovation besides customer aogdpsers, mainly in own region, own
country or with other Western European countriesMinnovations are developed in
collaboration with domestic customers, showing tthat research collaboration network of
ICT firms is rather contended geographically. Tleetsr is relatively R&D intensive in
Norway and Sweden, and the Swedish ICT sector isnted towards more radical
innovations (16% of ICT firms report to have intoegd new to the world innovations) and
locates some of the most strategic global playetisiwlCT with MNC subsidiaries in both
Norway and Estonia. In order to develop a dynarii€ kector depends on (among other
things) availability of highly skilled people, reseh facilities, demanding customers and lead
users. Innovation in ICT seems to be a combinaticiechnology push and market pull. ICT
firms in the South do to a larger extent engagenimovation collaboration with clients,
suppliers and competitors in North and South Anaerstiggesting a further reach of Southern
ICT firms’ global innovation linkages, possibly den by MNC subsidiaries.
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ICT as a generic field represents a large shar@&d activity in also other sectors. This
means that the development and innovation actikiey takes place within the ICT industry is
intervowen with technology development in otherusities as well, suggesting that the
technological opportunities and the propensitynimovate lies in the user-producer linkages
that are found, and as we see most of them areragor domestic. In many ways Northern
firms serves to ‘bridge’ a set of technological ogpnities which are already in place, in
existing or arising markets. This means that GIMmiation in ICT is constrained by
demanding customers and knowledge externalities f@T conducted in other sectors.

Certain kinds of transaction intensive servicesehbgcome commoditized (i.e., back-office
functions and call centres)(Duke University ORN 8&8Z, 2007; Hejiman et al., 2008;
Lewin et al., 2009, Bunyaratavej et al., 2011), laxpng the general rise in offshoring of
lower end software services to Southern countryelsdth small firms and firms that have not
internationalised earlier. Nonetheless, very fewrthErn firms offshore innovation or
production, when they do, qualified human capitad aspecialized knowledge is the
motivation, supporting research showing a shiftrfroffshoring being driven by labor costs,
to offshoring being a strategy to search for talgeivin, et al. 2009). The case studies show
that factors driving these strategies are both wua lack of people with relevant skills
regionally, as well as the current cost of relevatent regionally showing a mixed motive for
searching abroad.

The scarcity of European nationals studying sciemzkengineering has reduced the number
of qualified personnel available to be employedwireet al., 2009). The global search for
new talent can be looked upon as signs that movaraeéd services are being offshored,
however, our data do not support that the majasftyfirms offshore knowledge intensive
activities. However, the cases show that NortheiQwdo locate innovation centres around
the world to tap into specific competences. Théisgegyies can also create pressures to drive
new types of both firms and services to engageoih Imew kinds of offshoring as well as
more innovation related searching and collaboratiitly global players.

The challenges perceived in general by the surveymas are linked to develop an
organization and to develop knowledge capabilifible to manage geographically dispersed
innovation activities as well as the costs are ictamed to be important barriers to GIN. Many
of the ICT firms are small and have limited resestcinformation systems and web-based
collaborative technologies can help in coordinatghgbally dispersed high-value activities
(Massini and Miozzo, 2010).The challenges of atyudentifying relevant knowledge on a
global scale are important barriers for small ddmaby oriented firms. In order to be
attractive partners in GIN there is a need for @gresgpecialisation and gradual upgrading of
the value chain relationships, process that neetle tarried out at the regional level.

The main conclusion is that integration into GINsmains modest among the Northern
countries. This is especially so for indigenousfr suggesting that MNC not only can be
gateways for export and import relations, but d®omore knowledge intensive linkages
leading to potential GIN. There are cases showlrag MNCs tend to orchestrate the GPN/
GIN at the global level, while the smaller (oftennaestically owned) firms continue to
operate predominantly at the regional/nationallleve
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The ICT industry is heterogeneous and do seemrsisioof two distinct components which
are complementary to each other at the level ofithre a codified platform and a tacit firm-
specific, knowledge. From the above analysis inse¢hat most of the firms are based on
knowledge which is sticky and contextual, and frdmat has comparably weak linkages to
global innovation networks. This is partly due theentioned knowledge conditions,
combined with strong opportunities for innovatiam domestic markets and an apparent
inability overcome the initial barriers to interiwatalization. To some extent, this reflects the
immaturity of a sector which as expanded very fgaidring the last 15 years, based on such
domestic opportunity conditions. Once these barleave been overcome and subsequent
coordination and organization challenges have Ineetn ICT firms are able to link up to and
capitalize on the wide range of external informatmd knowledge inputs which then become
available. This results in the polarization of feetor which we can observe at present.

In order for Northern ICT firms to take part in Gtheir activities must be in line with global
standards in the ICT sector. A policy implicationtlus for EU will be the need to speed the
ICT standardisation process in order to createomby European technology standards but
lobby for global standards. Removing the barrieirsncoherence in standards will make
space for general innovations in this sector notenathere they are done. As have been
documented in this report, there are many firmgshia sector that are small, stand alone
companies, sticky to the context. HarmonizatiohG3f standards will make it possible for all
firms to gain in the global flow of knowledge andagple. The interdependencies that can be
seen between ICT sector and other sectors makepibriant for policy makers to see the
overall effect GIN at the national or sectoral leve

Conclusions Southern firms — implications

The average ICT company in the South is also alsstahd-alone company showing low
shares of R&D and innovation. These firms have éaternal linkages in general, and hardly
any foreign external linkages. The ICT industry hasn one of the fastest growing industries
in China and India the past decades. The ICT setiave emerged as an export industry and
the nature of ICT activities first initiated wasw#m by exogenous factors/demand. China is
the world’s largest ICT exporter, however, domidabg subsidiaries of foreign MNCs (top 4
from Taiwan, the fifth NOKIA). In China, 80% of eap from high tech products derives
from ICT. In India, 16% of total export comes frahe ICT sector. Both countries show great
advances in sub-fields of the IT sector, and clssi@ve developed in these countries build
upon function based rather than industry basedites (Massini and Miozzo, 2011).

The development of the ICT sector have been passiimough a large pool of skilled
workers, rapid development of technological capigtéind technology standards, splitting up
of value chains and with opportunity conditiondoth domestic and international markets.

The large share of export of products suggestsntiugh of what is produced in the sector in
the South is oriented in to mass markets. The fidpweent’ of the products/services
necessitates regular interaction with lead usehe Tck of proximity to lead users and
demanding and advanced customers is a challengeregard to making the industry more
innovative and knowledge intensive. There are exempf firms and sub activities of ICT
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moving into emerging value adding innovation paishgs — mostly through MNC
subsidiaries or MNC headquarters. There is a needetelop more innovation oriented
expertise in the indigenous ICT firms in the Soul, they are the least nationally and
internationally embedded. In the South as well msthe North, there seems to be a
polarization of the industry between small indigesidocally oriented firms and larger global
MNCs. For the indigenous firms to grow beyond thé&epreneurial stage it is necessary to
either develop a larger organizationally embeddsal\tedge base and set of complementary
capabilities, or source these from large firms mgdhem, meaning a stronger relationship
between MNCs and indigenous firms. Further, theeguresults show that a relatively high
share of firms from developing countries undertagieategic management, product
development and corporate governance in developedtiges, suggesting an offshoring
strategy driven by the need for proximity to masket

ICT do not follow in the paths of more traditiomaknufacturing activities that often have
developed sequential internationalisation of mariuféng (Levy, 2005) and GPN. The ICT
sector and services in general shows the low daptensity and electronic form of delivery
meaning that services offshoring can grow and egeo¢aster (Dossani and Kenney, 2004),
and as such enter straight into GIN. The activitreshe ICT sector are heterogeneous, as
mentioned earlier, computer programming and coasait can probably relocate faster than
manufacturing of computers, giving a more nuanceduge of the ease to which such
activities can relocate.

Both countries have large increase in employmethenCT sector. The last years there have
been several examples of Southern firms that halkentover global ICT players, enhancing
Southern firms’ credibility in the world market f6€T. In China, none of the MNCs are
listed in the top world top 250 firm classificaterin India there has been a rise of the MNC
headquartered in India, a trend that is seen gscalycompared to other dominant sectors in
the country. As mentioned earlier, an emergingtestna of “reverse offshoring” can be
detected among firms headquartered in the Soutl, dve created extensive operations,
have opened offices and actively recruit in homentaes of their customers (Bunyaratavej et
al. 2011). This can be seen as a new and emergiatgegy of sourcing by emerging
economies (op.cit.).

In both countries the sector is regionally concaett and large parts of sales are domestic.
However, in parts of the Indian software and sofevservices the larger share of what is
produced in the country is exported, confirmingt imany of the indigenous ICT firms have
been created as a response to organisational dasadutsourced from the North, and as such
replacing these activities to the South. As sucpoopinity conditions can be seen in the
recent wave of outsourcing/offshoring, and evenugiiioChina and India show an upgrading
in the provision of skilled services, they face raoving target” competing with firms in
developed countries producing specialised and ypest of services (Massini and Miozzo,
2011), in proximity to lead users.

Offshoring knowledge intensive activities come wdhrisk in countries with weak local
institutional settings and weak IP regimes. Regeahow that northern firms are less likely to
offshore sensitive or volatile services categoriégrther, MNC subsidiaries in countries
where IP is weak tend to have strong links betvsedasidiaries and headquarters as substitute
for inadequate formal IP (Ellram, 2008; Zhao, 200Bhese are factors that affects the
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potential regional spillovers of MNC location, asdpport the notion one necessarily do not
learn more “by having strangers visit” (Ebersbemyed Herstad 2011; van Pottelsberghe de la
Potterie and Lichtenberg, 2001). On the other hdgding abroad” or globally dispersed
companies may not "bring back” knowledge to homentoes either but redeploy it to other
internal operations or external affiliates (Zahekal., 2009 in Bunyaratavej et al., 2011). The
problem of weak local institutional settings givingak IP regimes is difficult to remove in
short-term in developing countries.

Public policy has played a key role in the develephof the ICT sector with a diversified set
of policy tools that have helped in both “attragtim” global ICT firms, as well as helping
indigenous firms “out”. There has also been massifrastructure investments and policies
directed towards increasing the supply of S&T gedds. Further, both national policies and
tax incentives designed to ‘reverse’ the braindfadom developed countries, together with
infrastructures and institutions, has resultedirtugus cycles that have and will make these
destinations even more attractive (Massini and o2010). Active policy directed towards
attracting in and helping firms out, together witie cluster initiatives and building of
regionally concentrated hubs, together with edoaali policy has created a world leading
sector in China and India.

Page 36 of 392



INE,
%
"r,,%f D9.2: Report summarising the implications per indusry for EU countries and emerging
: economies.
References

Aslesen, H.W. and S. Herstad, (2011). “WP 9 Couséxstor report: ICT in Norway”. INGINEUS
interim report.

Bathelt et al. (2004) Clusters and Knowledge: Ldegdz, global pipelines and the process of
knowledge formation Progress in Human Geography 28.

Bartlett, C.A. and S. Ghoshal (1990), Managing iratmn in the transnational corporation, In
C.A.Bartlett, Y. Doz and G.Hedlund (eds), Manading Global Firm, London: Routledge, pp.
215-55.

Bloch, C; Ebersberger, B; Herstad, S; van de V&ld@009) External knowledge interfacing and
technological regimes. Working paper.

Brusoni, S., Prencipe, A. and Pavitt, K. (2001)n&kvledge specialisation, organisational coupling,
and the boundaries of the firm: why firms know mtiten they make?Administrative Science
Quarterly, 46, 597-621.

Bunyaratavej, K., J. Doh, E. D. Hahn, A.Y. Lewin,Massini (2011) “Conceptual Issues in Services
Offshoring Research: A Multidisciplinary Review"r@up & Organization Management 36(1)
70-102.

Chaminade, C. (2011). “WP 9 Country sector red@T: and automotives in Sweden”. INGINEUS
interim report.

Dossani, R. and Kenney, M. (200Fhe Next Wave of Globalization? Exploring the ratamn of
service provision to IndiaBerkeley Roundtable on the International Econ&¥orking Paper
156, September.University of California, Berkel€a.

Duke University Offshoring Research Network & Bo(2007).0Offshoring 2.0: Contracting
knowledge and innovation to expand global capaedit2007 Service Provider Survey Report).
Durham, NC: Author.

Ebersberger, B., Herstad, S (2011). “Go abroadage Istrangers visit? On organizational search
spaces and local linkages”. Journal of Economicg&ghy (2011) pp. 1-23

Ellram, L. M., Tate, W. L., & Billington, C. (2008Dffshore outsourcing of professional services: A
transaction cost economics perspectiairnal of Operations Management,, A88-163.

Ernst, Dieter and Linsu Kim. (2002). “Global Protlan Networks, Knowledge Diffusion, and Local
Capability Formation.Research Policy1, 1417-1429.

Florida, R. (1997). ‘The globalization of R & D:qudts of a survey of foreign-affiliated R&D
laboratories in the USAResearch Policy26, 85-103.

Heijiman, T., Lewin, A. Y., Manning, S., Perm-Ajaihawong, N., & Russell, J. (2008pffshoring
reaches the C-Suit®urham, NC: Duke University & The Conference BRbar

Herstad, S; Bloch, C; Ebersberger, B; van de Vdid@010). National innovation policy and global
open innovation: Exploring trade-offs, balances emhplementaritiesScience and Public
Policy, 37 (2), 113-124.

Joseph, K. J., (2004) ‘Development of Enabling éed for Trade and Investment in the IT Sector of
the Greater Mekong Subregion’, UNESCAP, 2004, hitmw.unescap.org/tid/

Page 37 of 392



£ D9.2: Report summarising the implications per indusry for EU countries and emerging
: economies.

projects/gms.asp.Joseph, K. and V. Abraham (200F. 9 Country sector report: ICT in
India”. INGINEUS interim report.

Kalvet, T. and M. Tiits (2011). “WP 9 Country secteport: ICT In Estonia”. INGINEUS interim
report.

Kalvet, T., Pihl, T. and Tiits, M. (200Analysis of the Estonian ICT Sector Innovation &yst
Executive SummaprArchimedes Foundation, Tartu.

Kalvet, T. (Forthcoming 2012). Innovation: a facéxplaining e-government success in Estonia.
Electronic Government, an International Journ@(1).

Kattuman, P. and lyer, K. (2003) "Human capitalhe move up the value chain: the case of the
Indian software and services industry." In Giovating., Kagami, M. and Tsuji, M. (edsJhe
Internet revolution: a global perspectiv€ambridge: Cambridge University Press, pp.162-179

Knell, M. Srholec, M (2008). Technological collabtion and foreign ownership across firms in
Europe. Report, Innovation Watch-Systematic.

Kuemmerle, W. (1999). ‘The drivers of foreign dir@ovestment into research and development: an
empirical investigation’Journal of International Business Studig6, 1, 1-24.

Lewin A. Y., Perm Ajchariyawong N., Sappenfield R.Aird C. (2009).Is the global outsourcing
industry in for a no-holds-barred competitio@RN & PwC Service Provider Survey Report).
Durham, NC: Duke University.

Levy, D. (2005). ‘Offshoring in the new global pgatal economy’. Journal of Management Studies,
42, 3, 685-693.

Lv, P. and X. Liu (2011). “WP 9 Country sector reptCT in China”. INGINEUS interim report.

Malerba, F. (ed). 2004. Sectoral Systems of InnomaConcepts, Issues and Analyses of Six Major
Sectors in Europe. Cambridge University Press

Massini, S. and M. Miozzo (2010). “Outsourcing afitshoring of business services: challenges to
theory, management and geography of innovatiorjePpresented at the Conference ‘The role
of business services for innovation, internaticsalon and growth’, Italian Ministry of Industry
and Research and Universities of Rome ‘La Sapieffamamo, Camerino and Perugia, 2-3
December 2010, Rome.

OECD, IT Outlook, Paris, 2006.

Pavitt, K (1984) Patterns of Technical Change: Trowa Taxonomy and a Theory Research Policy
13, pp. 343

VINNOVA (2007). “Innovation and leading research”.
http://www.vinnova.se/upload/EPiStorePDF/vi-08-@8.p

Zaheer, S., Lamin, A., & Subramani, M. (2009). @&ugapabilities or ethnic ties? Location choice by
foreign and domestic entrants in the services offaly industry in IndiaJournal of
International Business Studies,, 4214-968.

Zhao, M. (2006). Conducting R&D in countries witleak intellectual property rights protection.
Management Science, ,5P185-1199

Page 38 of 392



S & D9.2: Report summarising the implications per indusry for EU countries and emerging

economies.

Appendix
Table 1: Summary; ICT in the “North”
North
Norway Sweden Estonia
Descriptive Innovative and a high sharelCT a strategic industry, ICT firms rather small,
of product innovations. 12% of industrial production 52% have no export, the
Mostly small and stand and 15% of export. R&D largest exporters are
alone companies. Weak | intensive, innovative, small | foreign owned. Most firms
international orientation firms and most are stand are domestically owned.
with high internally alone firms. Mainly Sector dominated by
oriented innovation activity domestic sales, when export,programming, consultancy
A very small number of mainly European markets. | and related activities and
large MNE actors show manufacture of
patterns which diverge communication
distinctively from this. equipment. Companies in
the provision of
telecommunications
services are completely
foreign owned. ICT
manufacturing sector part
of Nordic ICT cluster.
Spatial and ICT sector as a whole is | Innovative, with relatively | Innovative firms

sectoral contexts of
GIN formation

heavily embedded in
regional or national user-
producer relationships.
innovation in the ICT
sector are stemming from
new market structures, ne
business models and new
services. Norwegian ICT
sector consists of two
distinct components, whick
are complementary to eac
other at the level of the
firm: a codified platform
and a tacit firm-specific,
knowledge.

high shares of new to the
world innovations.
Technological inputs
produced in-house in
proximity to MNC HQ and
collaboration with
subsidiaries, further out in
the innovation process inpu
from external partners are
important.

dominated by process
innovation, mostly

incremental, low R&D
intensity and few links
with external partners.

Locations and
internationalisation
(actors and
networks)

Domestic orientation
towards customers. When
offshoring, qualified
human capital &
specialized knowledge is
emphasized. Highly
dependent on skills
available in labor markets,
combined with proximity
to important
customers/markets.

Most linkages are at
domestic level, the research
collaboration network of ICT|
firms is rather contended
geographically. MNC HQ
shows a diverse and
geographically dispersed
research network. Little
offshoring of production or
innovation among firms.

Domestic orientation of
firms, foreign linkages
with Scandinavian and
some other European
countries from regional
offices in Estonia. Little
offshoring of R&D and
innovation activities.MNC
subsidiaries are not
embedded in RIS/NIS.

GIN formation and
policy implications

Geographical scope of the
innovation collaboration

network in the average

GINs being only marginal in
the sector, when

Integration into GINs
remains modest.

collaborating their research

Indigenous firms have
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Norwegian ICT firm is
well below other sector
averages. Challenges of
coordination and
communication in GINs.
ICT firms still experience
problems with respect to
identifying relevant
knowledge on a global
scale. Most important
localization factors at play
in supporting the ICT
industry is a) access to
competent labor (and thus
knowledge developed by
other ICT or non-ICT
sector firms), b) the
demand base c) funding
constraints

networks is wider in terms o
variety of partners as well a
global in character.
Changing the current
location and related costs a
well as difficulties managing
globally dispersed projects
are considered to be
important innovation
collaboration barriers for
ICT. Culture distance, time
differences, nature of
knowledge where face to
face communication is
crucial.

very few external linkages.
Few examples of MNC
HQ being able to link up
with MNC sub and their
GINs. MNC subsidiaries
gateway for export/import
relations. A need for
greater specialisation and
gradual upgrading of the
value chain relationships.
Must be complemented b
applied research and
product development,
management of multi-site
production and supporting
facilities, global brand
development and
marketing.

~

Table 2 :Summary;

ICT in the “South”

South

China

India

Descriptive

World’s largest IT exporter, large

A leading player of export, and large

increase in employment, great advance
in sub fields of the IT sector.

sscale takeover of foreign firms. The
sector is regionally concentrated.

Spatial and sectoral
contexts of GIN
formation

Rapid development of technological

capability and technology standard with
opportunity conditions in both domestic
and international markets. Clusters of |1
firms, indigenous firms small

Sector emerged as an export industry.
Growth made possible by large pool of
skilled workers and splitting up of value
chains. Nature of activities driven by
exogenous factors leading to a specific
diversification. ITES sector generates
more broad based employment and is
more employment intensive than the
software sector. MNC headquarters and
MNC subsidiaries the most innovative
and externally linked.

Locations and
internationalisation

(actors and networks)

Offshoring motivated by market access
and access to knowledge infrastructure
and to be close to operators in developg
countries. MNCs are regionally
embedded and globally networked.

Survey shows a highly integrated globa
sector due to MNC subsidiaries and
cdheadquarters which engage in offshoring
activities and take part in innovation
collaboration.

GIN formation and
policy implications

Most firms inward oriented innovation
focus, international linkages in the ICT
industry predominantly take the form of
value chain interaction. MNC the
broadest functional and spatial scopes
external interaction. External technolog
linkages driven by subsidiaries. More
firms report forms of global R&D
linkages than actual innovation
collaboration. Firms experience problen

Most firms inward oriented innovation
focus, weakly embedded in GIN. GIN
mostly found among MNCs when
measured as innovation collaboration.
Barriers for internationalization related t
costs of change of location and ensuing
costs. Especially MNC headquarters
perceive barriers to international
collaboration. Stand alone firms must
become more innovation driven in order

o

=

of the usage of harmonising tools,

to be seen as relevant innovation partne
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identifying relevant knowledge on a
global scale, and managing globally
dispersed projects. Half the firms plan t
increase innovation effort as result of
financial crisis. Policy action in ICT:
public economic support for innovation
activities, more stringent IPR regulation
or enforcement and availability of highe
skills in the labour force. Competitive
domestic firms should be cultivated and
the competitiveness of domestic firms
should be improved. “Attracting in” and
“walking out” policy effective with
regard to built up of industry. Relied on
imported technology and FDI, but hi-tec
exports (Office machinery & TV and
radio communication equip.) in 30% of
total export 2005.0pen door policy 197
WTO member 2001.Improved
infrastructure. Aggressive S&T strategic
plan for 2020 (OECD 2007). Active
policy, MNC and FDI form GIN patters,
showing a move up the value chain
among Chinese firms. Indigenous firms
still needs technological ugrading, tighte
embeddeness in NIS in order to improvi

potential for GIN linkages.

possibly starting by linking to the
regional knowledge structure in order to
upgrade. MNC HQ have the potential b
a GIN strategy is costly — suggesting
policy incentives for globalization. Publi
policy has played a key role, 1986 impo
licensing policy for software; 1990s full
financial liberalisation,1980s Higher
Education policy increased supply of
S&T graduates,1990s creation of
Software Technology Parks of India to
develop telecommunication infrastructu
and low cost internet. Development of
general infrastructure. Incentives for
stand alone firms to link up with MNC
headquarters? Policy to reduce barriers
for innovation collaboration directed
towards MNC HQ?
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2. SYNTHESIS REPORT: AGRO-PROCESSING

The synthesis report on AGRO is compiled on théshafs2 country sector reporis.

Author: Eric Iversen (eric.iversen@nifu)ypdNorwegian Institute for Studies in Innovation,
Research and Education (NIFU STEP, participant(dj)o.1

2.1 Introduction

An important aspect of the Sector Systems of Intiomaframework is that sectoral
boundaries are not assumed to be given or statstedd, the approach recognizes that
industrial sectors continually transform as systefiiglerba, 2005: 67) Changes in supply-
factors as well as in demand characteristics ath Been as important in driving this
transformational process forward. As in the natiosystems perspective, the institutional
landscape shapes the way in which the differenbracparticipate in this process and
ultimately drive it forward. The interaction betweentities, both those mediated by the
market as well as outside it, is integral to the Wee sectoral system evolves.

This document consolidates the case-study workhenagro-food sector in this light. It is
based on two country case-studies of agro-foodgssing in Denmark and South Africa
which are attached11. These in turn complementase-studies done on two other sectors
(ICT and the automotive industry). However, it sldolbe appreciated that that a two country
sample provides a limited basis on which to drawlications about GIN pattern formation,
about the way in which GIN formation are affectgdcbntextual conditions. Still the contrast
between the two cases may be helpful to point ootesdifferences in emerging economies
from that of the EU-context.

Mindful of the limitations, this short synthesisessresults of the survey as well as
information taken from the reports. This exercibeves us to introduce the way the industries
are laid out the two countries, as well as the eledgo which they link internationally on the
supply and demand sides, and the degree to whahadle active in innovative processes.
Although the material provides a limited basis tavad strong policy conclusions for the
industry in different country contexts, it does pheb suggest and highlight some policy
dimensions. These will be explored here.

The synthesis report is arranged as follows. Thet section starts the presentation by
comparing different aspects of the survey resiltss is followed by an introduction to the
more contextualized information that is found ie thdividual country reports. We include a
general description of the sectors. This is folldvig a brief discussion of the question of i)
spatial and sectoral contexts of GIN formationjippatterns of opportunity/constraints on

10 Stine Jessen Haakonsson, “WP 9 Country sector tredgrofood in Denmark”. Tashmia Ismail and Helena
Barnard “WP 9 Country sector report: Agroprocessimgouth Africa”.
1 The full-reports for Denmark and South Africa, asllvas the comparison report.
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innovation and types of innovation, as well asaii)location and internationalization in each
of the country context. At the end, we explore savhéhe institutions and policy issues
suggested in the reports.

2.2 Survey comparison

Any attempt at providing an accurate picture of tHiversified industry in these diverse
country contexts faces major challenges. This ceateports on a first attempt at a cross-
country survey that was designed to collect infdromaabout GIN formation in this and two
other industries. The questionnaire includes gaestabout innovation, about collaboration
partners, about information sources used when iy, about outsourcing, as well as other
guestions. Some of the responses are discusséeé otintry reports. In light of the picture
above, a comparison of the cross-country surveyiges a basis to further discuss the GIN
formation in the agro-foods industry. However, theare several important limitations
associated with it. These are important to anyngiteto generalize from these results. This
section first notes these limitations. It then prés a comparison of some of the results on a
set of GIN indicators.

2.3 Survey limitations

The first limitation is that the two countries aret necessarily representative of the industry
as a whole it. Although each is remarkable reprsiers in a North-South perspective, they
remain individual countries and as such they donsatessarily represent the state of agro-
food industries today or for the way that GIN fotioa takes place in.

A further limitation is that it was not possible dchieve a complete and systematic survey of
the agro-foods industry in the country contextsernstudy. The targeted populations were
different in the countries, sampling was not daméhe same way, and response rates varied.
In terms of comparison, attempts were made to dechhe same general population. Still, the
more basic differences in sampling make comparisoreliable. In brief, the weaknesses
preclude using the results from this first iteratmf the survey alone as more than a glimpse
at GIN practices. Although this empirical lens @ulty, it still provides an interesting and
potentially rich snapshot of GIN formation in diféat contexts.

2.4 Survey characteristics

In brief, the survey sample is not adequate to igdize about differences in the sector in EU
and non-EU countries. However, it does provideapshot of the sector—and, more patchily,
its subsectors— at the country or regional leveth@racteristic here is that a large majority
of firms claim to be R&D active or to be ‘innovativin one way or another. The sample is
thus of ‘innovative’ firms in the agro-foods-sectddifferences in the degree to which

different types of firms are global, innovative,danetworked can be indicated in such a
snapshot.
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Keeping its limitations in the mind, the survey ydes the following types of information
about the sector:

1.Information about the supply as well as demantbfa in the innovation process.

aln terms of inputs to innovation, it provides infwation on linkages to diverse set of
actors in a range of different geographical markdtsdistinguishes between
functions carried out in-house, within the corpmmator in conjunction with
outside partners; it reports on outsourcing adtisjtboth in terms of production
and of innovation activities; and it reports on geh types of search among
different sources of information.

b.In terms of demand, it provides detailed inforiorabn geographical orientation of the
firms markets

2.Detail about innovation including its form (praduservice, process, market, organization)
and degree (new to market or new to firm)

3.Information about Non-market relationships (soyg@nd collaborative links)

4.Information about partnerships involving typesagénts other than firms (domestically and
abroad)

5.And Information in different geographical context

A first step is to uncover inherent patterns in @&l variables, some of which are strongly

correlated. This is done using a tetrachoric faetoalysis based on a set of dichotomous
variables derived from the survey. The followingeyg of variables are used to see which load
with each other. This indicates that given varialitnds to correlate with each other, which
in turn indicates that they may be related (vihiedtvariable).

The variables we investigate are:

1.Type of firm: if it is large (over 500 employegs)it is involved in manufacturing (see
above), if it is a standalone company. A contrat isis located in Brazil (Land1)

2.Global orientation: if its main market is domesif it outsources either its production or
innovation activities (Offshore);

3.Innovation active: if it reports R&D staff, anflii claims to have launched an innovation
that is ‘new to the world’.

4.Networked: if it linked to international actorfit reports R&D linkages.

Firms were asked about their main subsector. Tresmponses might help us distinguish
between firms with different knowledge bases, d#fe positions in the value-chain, etc.
There were broadly two types of activities: procgsg. “Processing and preserving of meat
and production of meat products”) or manufacturg.(EManufacture of dairy products”).
These differences might be expected to explain global, innovative and/or networked the
firms were.
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Table 3: Factor loadings for (principal factor method), teté

Variable Factorl | Factor2 | Factor3 | Factor4 | Uniqueness
European country -0,80 0,35
Formal R&D employment 0,47 0,47 0,49 0,28 0,24
Innovative high novelty 0,26 0,35 -0,26 0,74
Manufacturer 0,61 0,59
Sourced_in house 0,86 0,21
MNC affiliate 0,81 0,38 0,20
Large firm 0,73 0,41
Main Market Domestic 0,47 0,74
international links 0,55 0,53 0,34
university links 0,76 0,47 0,19
Offshoring 0,88 0,15

Four types of factors account for virtually all §8% covariance. This indicates that four
unobserved factors can be identified that link fine-level variables in different ways.
Interestingly, whether the firm reports employingeoor more R&D researchers is one
variable that loads positively for all four factohe first factor is not linked to either of the
country environments per se. In this group, largédMcompanies are associated with formal
research activities (formal R&D employees) and wiimovative activities (they report
innovations that are new to the world). These ‘dem line up with a tendency to have
international links and to have links with univéies in their innovation activities. The
common factor that aligns these firms dominatespibygulation, accounting for 45% of the
variance.

The second most dominant factor complements tke fir this group, firms are also research
active and innovative, and also report internafidin&s. The firms are again not associated
with either country and, in this case, are not asaerly large firms nor affiliated to a MNC.
The distinguishing element is the tendency to setechnology in-house and to report their
domestic market as being their main market. Thdarashbetween the two factors indicates
research intensive firms that aither MNC and outwardly oriented on the one handedf-

2 Rotated using the Kaiser normalized matrix. TheskaMeyer-Olkin is over .5 (0.51) indicating thaet
relation between observed correlation to partiadretation coefficients of the sample is adequate tfos
analysis.
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sourcing and domestically oriented on the othees€htwo factors, together, account for two-
thirds of the variation.

The third and fourth factors account for most of tlemainder. The third strongest factor
loads very strongly with South Africa (i.e. negatifor Europe). The loading for formal R&D
activity is strongest in the context of this factior addition, linkages with universities are also
strongly associated with this group. In contrastvéver, the tendency to innovate (“new to
the world”) is in fact negative. The fourth group associated with manufactures that are
affiliated with MNCs in the agro-food space. Thend also to be research active. In general
the third and fourth factors involve research a&ctbut non-innovative firms. The contrast
between research activity and innovation activiesiost clear in the factor that lines up with
South Africa, whereas some aspects of manufactwriented firms is found in the fourth
factor.

We now look more closely at the basic breakdowse@ated with different dimensions of
the agro-food firms. The type of firms—especialig question of whether they are associated
with a MNC is focused on. In the first table we $leat the MNC affiliation corresponds to
the larger firms in the sample. Those that do petdy tend to be very small. The greatest
number of firms however reports being stand-alenth 240 employees on average. We note
however that firm-size/company type does not infiee the average number of export
markets (about 0.8) or the tendency to report matigonal sales (where about 40 percent of
the firms).

Table 4 :Basic information of the international orientatioinfirms: ownership and average values for
employees, proportion of firms claiming internaibeales, and average number of export markets

Company Type N Employees International sales* | Export markets
unspecified 26 30,0 0,0 0,0
standalone 74 2410 0,4 0,8
MNC affiliate 22 611,4 0,5 0,8
Total 122 322,8 0,4 0,6

Source.INGINEUS survey. Agro-foods sample.

The average number of functions that a firm repmrtsot different for standalone than for
MNC affiliates: the big difference is with the sihérms in the sample. However, the
tendency for the firm to outsource functions—evawstrfunctions—is more strongly related
to whether a firm is affiliated with a MNC. Thissal involves the tendency to offshore
technological and/or innovation activities more getly. Here almost half of the MNC
affiliates cited this as a dimension of their lazatfion, while the same figure was less than 10
percent for standalone firms.
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Table 5: Tendency of firms to involve outside actors: numbkfunctions performed by the firm, the
average percentage of functions outsourced, angrthportion of firms that ‘offshore’ production or
innovation activities.

Company_Type N Functions | Functions outsourced | Firms that offshore activities
unspecified 26 1,4 0,0 0,0
standalone 74 11,0 0,1 0,1

MNC affiliate 22 10,9 0,2 0,5

Total 122 9,0 0,1 0,1

Source.INGINEUS survey. Agro-foods sample.

A last question involves difference between theouativeness of the standalone firms in
general from the MNC affiliates. Here the tendeffiay formal R&D activities is clearly
related to firm size and the MNC affiliation. Haltfe larger MNC affiliates report being R&D
active, with larger R&D teams in these cases.

Table 6: R&D active firms in the agro-food sector, by fitype, average number of R&D employees,
and number of innovations reported in the previdyesars

Company_Type N R&D Active R&D Employees (mean) Innovations (mean)
unspecified 26 0,0 0 0,3
standalone 74 0,3 4,0 7,6
MNC affiliate 22 0,5 10,7 7,3

Total 122 0,2 4,4 6,0

Source..INGINEUS survey. Agro-foods sample

In sum, the picture we get from the survey givesnly limited leeway to interpret difference
between the agro-food industry in the South (ieSouth Africa) and in the North (i.e. in
Denmark). The factor analysis does indicate thaffitms in the first country context tend to
be (in the sample) more involved in formal R&D tithe average but also less likely to report
innovations that are ‘new to the world’. The anayisdicates there are different archetypes
among the firms. The major differences tend to tevd along the lines of the ownership
(and size) of the firms involved. Among the MNOsere also tends to be a higher proportion
of manufacturers among the MNCs and these tenc tdifterent from the other firms. We
should again note that these differences may be mgymptom of the sample rather than the
overall population.

The snapshot reveals some differences betweernrthe ih terms of how global (in terms of
export markets, international sales, internatidivéds, etc), how innovative (formal R&D

activities and the tendency to report successfubwations) and how networked (functions
oursourced, offshoring). This snapshot providesitasis for the next sections to introduce
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contextual information from the case studies cotetliéin the two countries. These in term
will be further developed in the country paperg tira attached.

2.5 Descriptions of the sectors in each country

There are many differences between South Africalmnark that make affect the degree of
GIN development as well as its potential. Some genaspects characterized by huge
differences include country endowments, climateégmixof arable land, market proximity and
access, labor and capital markets, etc. In additlere is the question of the heritage of the
sector in the country contexts and how developedrthovation system is in each.Some basic
dimensions are introduced here.

Denmark

The Danish innovation system has its roots in aiargan economy and still relies to some
extent on agriculture and food-production. The &g industry is one of the most

important sectors of the Danish economy where geien as core industry. Denmark is the
third largest food cluster in the European UniolCAE2010) measured in the number of
people employed in the industry. The industry isrelterized as innovative and export-
oriented.

The Danish agro-food sector accounts for approxima0% of Danish exports. Products are
predominantly sold within Denmark and Europe (6/&ept of sales). This reflects the nature
of the product-markets, which are dominated by tkohishelf lives and local or regional

preferences. Competitiveness of the agro-food imgus Denmark is thought of as strongly

related to innovation and increased research iityerlsads to a higher degree of

internationalization of the market.

The Danish agro-food sector is highly specializethiw the areas of dairy, ingredients, beer
and meat.13 The innovation system in the sectordgnawn out of the accumulation of
knowledge domestically and a high concentrationnefwork linkages. The industry is
dominated by small and medium sized enterprises H§Mand very few large scale
multinational companies (MNCs). Thmompanies are internationalized but predominantly
European. In terms of innovation, the industry tv&s main types of international companies.
One is a set of very specialized companies witigh level of internationalization; the other
one innovates in Denmark and sells abroad. Additignfour universities and a number of
research institutions interact with industry actors

Cluster-formation involves collaboration across pames, industries, and public and private
actors. The companies are embedded in their pEtigalue chain and in the overall Danish

13 In terms of products, the industry is involved he tdevelopment of and production of: processing and
preserving of meat and production of meat produptsicessing and preserving of fish, crustaceans and
mollusks; processing and preserving of fruit andetables; manufacture of vegetable and animalamits fats,
manufacture of dairy products; manufacture of grailh products, starches and starch products; nantufe of
bakery and farinaceous products; manufacture @rdtod products; and manufacture of prepared drfands.
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agro-food innovation system. Government supportfbassed on ‘clusters’ in the agro-food
industries and promoted research and life-longniegr Most of the networks in the agro-
food sector involve Danish industrial actors. Few iaternational in scope.

South Africa

The South African agro-food sector is dominateddrge-scale commercial producers who
feed raw material into the agro-processing industitye apartheid era left 87% of South
Africa’s farm land in the hands of its 13% whitepplation. This resulted in a consolidation

of the agro industry that still shapes the seddr.informal farming sector does exist with

indigenous forms of innovation taking place. Thsvever happens on a very small scale
with little economic impact.

Food processing is a vital sector in the Southcaftieconomy. Agriculture contributes about
R36 billion (in 2007) to the national GDP; primagriculture contributes 3% whilst the agro-
processing sector contributes about 7% to GDP. adre-food complex (inputs, primary
production, processing) contributes approximatel2&R billion to South Africa's GDP and
employs 451 000 people in the formal sector (D0U@. The agro-food sector— and larger
MNC in particular— is concentrated in the Gautemgion where roughly half of the
approximately 4 000 food processing companies ntlyeoperating in South Africa are
based.

In terms of numbers the majority of firms in the@fpod sector sector tend to be smaller
standalone firms with a national or domestic fodngerms of turnover/revenue however we
find that large scale producers dominate the inglu€f the firms with export markets we
note that Western Europe is the most popular destimfor South African produce. There are
larger firms captured in the data, 22% of the INEBUWS sample are subsidiaries of
multinationals, 17% of the firms were over 1000 @ypes and 21% of firms had between
250 and 999 employees.

The complementary SAIS (2005) survey shows thaidor firms (MNC subsidiaries) tend to
be innovative with all the foreign firms in thewmrsey falling into the innovative group. The
overwhelming majority or 73% of the domesticallyclised firms are non-innovative.
Therefore the size and international focus of tha will likely have important implications
for GIN formation.

A set of South African products are being developguch are seen as having high
competitive potential. These include organics, ®ssle oils, packaging, floriculture,

medicinal plants, naturaémedies and health foods. The potential of thesdugts has led to

global best practice knowledge to flow into thistjgallar section of the industry.

2.6 Spatial and sectoral contexts of GIN formation

The agro-food sector is a diverse industry whickoimes multiple value chains. The agro-
food industry is generally characterized as a tiathl, relatively low tech industry which is
largely oriented towards local markets. Processiftgn involves capital expenditure on
property, plant and equipment. The agro-food ingustnds to be strongly attached to
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physical locations due to its geographical and atexdependent nature. This combined with
the perishable nature of its product pose a chgdéléa reaching international markets.

Innovation tends to be process related and origimatother sectors, for example those to
enhance produce durability and lower transport sco3the innovative challenges and

potentials are thus very different from that of titker sectors of the study. The difference is
greatest in relation to the ICT industry which igah less dependent on local conditions and
where competition dynamics are much different. Whihe cases of Denmark and SA

illustrate some of these factors in the agro-foedta, they suggest there is potential for
internationalization in certain areas.

2.7 Patterns of opportunity/constraints on innovatiomd types of innovation

Denmark

The majority of Danish agro-food companies are gaheengaged in incremental innovation
rather than new-to-the-world innovations. For oniedt of the companies these innovations
are developed in-house or within their group, wiite thirds innovate in collaboration with
others. Hence, the industry is very strongly endagenetworks — within the Danish system.

The industry actively accesses and sources newaéyy. The further upstream specialized
large companies are in the value chain, the moteeathey are in global innovation
networks. On the other hand, companies with markented innovation strategies tend to be
more locally connected to specialized researchtuntisins. The agro-food industry appears to
be going through a period of restructuring, based cbanges in the transport sector,
innovations related to conservation, and a tenddocycompanies to explore new tastes
beyond their home markets. A large proportion ef iacent break-through innovations made
in the Danish food industry relate to providing nedient and enzymes solutions for
globalized customers.

While the Danish agro-food innovation system ddesasmore traditional features of being

supply driven and linked to localized productiord aretworks, new tendencies are emerging
in some specific technology areas of the industhe Danish agro-food innovation system

has co-evolved with the Danish innovation systend &oday hosts five of the largest food

related biotech companies in the world.

Following Kuemmerle (1999), the internationalizatiof innovation tends to involve one of
two processes: either knowledge augmentation owladge exploitation. Hence, one group
of Danish companies has become specialized indailoriblogy. In this group, innovation is
performed globally and there is a high degree diaboration with a wide range of actors.
This provides the scope for global breakthrouglovations in specialized niche markets.

The other group of companies focuses on the consoragkets. This focus involves

incremental innovations such as applying produztsew markets either international (local
tastes) or functional (the gourmet value chain,aorgs, and healthy foods). Innovation
includes applying and developing technology fromeotechnological fields such as robotics,
preservation and packaging. These actors also engagiobal innovation networks but more
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with the aim of sourcing new raw materials or mérg their products in new markets. In
sum, the Danish agro-food innovation system usdis th@ exploration and the exploitation
model in pursuit of internationalizing innovatiamthe sector.

South Africa

The SA experience of opportunities and constraiith regard to innovation is somewhat
different. Innovation in the agro-food industry partly demand driven. It is shaped by 1)
multinationals who have strict requirements that @sed to promote and protect their brand;
2) from legislators; from export markets such asEt with comprehensive sets of standards
which suppliers must conform to. Innovation is athoven by the inherent nature of the
product, which is its perishability. A large amouwft innovation is concerned with either
extending the sellable life of the product or witie distribution and logistics of transporting
the goods to market before they become unusable.

Regulation of goods for export: Food products Hratto be sold internationally (particularly

in Europe) must also conform to comprehensive agwy and legislative requirements

because of the potential health impacts of edilbkedg. Stringent rules and quality control

checks exist around produce exported into intevnatimarkets. One of the largest of these
export markets is Western Europe. Standards s#tenEU have a significant impact on

driving innovation in the agro sector to meet thesernational standards.

This means that the food processing industry isegoad more strictly than the other sectors
studied (Auto and ICT). Innovators must take intoaunt legislators. This makes it important
that the firm develops a greater awareness of atldboration with institutions in order for
innovation to be shaped by the demands of institsti Among MNCs there is great emphasis
on the protection of their brand demanding consdsten their supply and often having strict
guidelines around composition. Meeting these demaadd the competition amongst
producers to be the supplier of choice for thesealive MNC contracts is also a driver of
innovation in this sector. Using the Pavitt typoldd984) a pattern of large scale producers
and specialised suppliers dominates the landscape.

Localised research/innovation to ‘tailor’ produttsiocal conditions or markets: As found in
the Danish case, large Multinationals in this seqitace are beginning to establish
international sites for limited research and innmra activity. Danish multinational,
Novozymes, is one such supplier of specialised gaduich are enzymes, for use in multiple
agro-food sector formulations and processes. R&MNfmvozymes is however not carried out
in South Africa. Some innovation does happen iradoksburg, this is largely to localise the
offerings for users in SA where for example theligqgaf flour used in the baking process is
different. Temperature considerations may alsoiredbe adjustment of product to withstand
the higher temperatures of African summers. Novazs/eonduct their R&D in India, China,
Denmark and the USA. The Johannesburg office gelsrfocused on sales into SA and Sub
Saharan Africa.

For the reasons described above we observe thdtutkeof innovation in the sector can be
divided roughly into two main areas: 1l.logisticatdatransport and 2. preserving and
processing. This sector is also characterized lBrlaps of technology development from
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other sectors. Increasingly the agro sector adtgthnologies to make processes more
efficient and to raise quality standards. The ibte®logy industry is an area where we note
multiple overlapping innovations and technologiessimilated to make possible this
sophisticated and complex area of innovation.

2.8 Locations and internationalization (actors and netwks)

Denmark

The four companies represent two different types@rnationalization of R&D: offshoring
of innovation as a part of a knowledge augmentitngtesgy; and, internationalizing their
markets, not their innovation activities. All foeompanies are strongly embedded in the
Danish sectoral innovation system for agro-foodl #lur case-companies have strong
relationships to university partners in Denmarkwedl as companies in their value chains.
Companies | and Il also collaborate with univeesitiamong other places in the US, India and
China. This is in specific specialized areas (sirfgrown enzymes, bio-fuel). Following,
their innovation activities become geographicalyesd and localised into specialised units.
Their Danish headquarters operate within all tHeedint areas and coordinate the process.
Two of the companies are engaged in the Agro Fanen8e Park: Company | and IV are
very active and collaborate with local players Imstcluster. For example company IV is
involved with the full-package solution on ice-areaentioned earlier.

The more high-tech (or bio-tech) - the more globadmpany | and Il have strong
collaboration and established R&D facilities gldpallhe correspondence between high-tech
and internationalization is also found in the So#finican example. However, here it is
incoming MNCs who are doing more of the biotechkwvor

The current financial environment is testing thet@ein both contexts. In the context of the
downturn, Danish multinational Novozymes has stigad functions to save costs. Rather
than replicating IT and finance functions acrosk i subsidiaries, the company has
centralized these functions at a site in IndiahBdtand finance could be easily handled over
data channels. The company saved on human resoaste by cutting back on replicated
staff globally and hiring Indian labour which waseaper, abundant and of suitable standard.
The results show little impact of the current fiomh crisis. None of the companies intend to
relocate production or innovation, 14% of the comesa consider increasing innovation while
a small part of the companies in the survey comselducing innovation activities. The same
picture was found in the case companies. All ofrtlreported increased R&D spending. All
four case companies have positive prospects fofuttuee as their business areas are within
solutions to emerging problems: food crisis, longjeelf life for products, second generation
bio-fuel etc.

South Africa

At each stage of the value chain and dependingherdéestination of the product, we find
differing drivers for innovation and therefore @ifént types of innovation occurring. The
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report identifies four stylized factors (underlineelow) which are crucial to firm’s activities
in the agro processing sector.

International market and processed prodAdit produce which is exported will be subject to

rigorous controls on quality, safety and healtherdnational markets are lucrative markets for
the firm and firms are therefore driven to raiseitlstandards and innovate toward achieving
these international standards.

As this is a manufacturing heavy process, innowvatin equipment occurs which is largely
incremental and rarely 'new to the world’. Thesenofactured goods must however compete
in a global arena. The South African wine indusgyan example of an agro processing
industry which has managed to compete in more dpeel international markets like the EU.
Products going to the EU would have to match oessgrle the quality, taste and experience
of products manufactured in these international ketar This places importance on the
'recipe’ or ingredients and marketing strategy udadovation can therefore be seen in the
development of flavorings, nutrition and increasihg natural content of products especially
in markets where health is valued such as the EU.

International market & fresh producthis group of firms is affected by consideratidhat
are similar to the ones due to the standards ohteenational markets they export to. We see
far more activity in this quadrant however as So#tican fresh produce is valued
internationally for its variety and its seasondfatence with northern markets which require
fresh produce during the long winter months. Innimvahere involves the preservation of the
fresh produce with preservative coatings which ylelpening, very precise and controlled
storage facilities and well-structured cold chaigistics and transport.

Local fresh produceThis is the least demanding market but also esirthe lowest returns.
Consumers’ demand for fresh produce necessitatesidlielopment of a good distribution
network, logistics and transport capability.

Local processed markethis is a relatively competitive sector in Soutfrica with global
firms like Nestle, Coca- Cola and Unilever compegtimith each other and with large local
firms such as Tiger Brands. As this is a processeduct which is manufacturing intensive
we expect to see innovation in the machinery andufieeturing process which are largely
incremental. Competition amongst brands for rdiayers involves the goods novelty, taste
and the marketing strategy of the firm. A large antoof 'product innovation’ occurs in this
space locally.

In terms of outlook, South Africa was partly shedtk from the brunt of the financial crisis

due to the strong regulatory control which prevdntanks from extending reckless credit.
GDP in 2008 did slump and began recovering mid-20@8restingly, the crisis spurred 37 %
of firms in our SA sample to increase their innawatefforts whilst Danish firms reacted very
differently. Here 44% of respondents reacted toctigs with 'few or no changes’ and only

5% would increase innovation efforts. This resutplies that either SA was protected as
suggested earlier or that the crisis saw firms imgntio take advantage of new opportunities
in order to recover faster than their competitoostpcrisis. South African firms find it

difficult to export processed product into the Etpeesent, which protects its markets with
tariffs and trade barriers. As SA’s trading linkghwChina grow SA firms are expected to
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target this market as Chinese food production esirgyly fails to meet the local demand
which sees China importing food from global dedtores.

2.9 Concluding discussion

In general, we find a strong degree of sector emdeaess in Denmark’s sectoral innovation
system. Few companies engage in true GINs. Thastedih, tend to be the large biotech
related companies. In contrast, the SA agro-praogsector is tied firstly to a specific sub-
national region (because of climactic requirememts)l secondly, is a relatively inward-
looking industry, with the proportion dirms exporting or engaging in innovation being
below the national average. In this light we carci@racterize the agro-processing sector as
heavily embedded in GINs. Only a few firms are glofr indeed innovative). However,
those firms have to be very globally connectediandvative, partly because of international
food and health regulations, and partly becausheperishability of the product. MNCs or
small providers servicing MNCs are the main drivar§&INs in this industry, suggesting that
GINs in this industry are evolving as part of apaxsion from first exporting, then global
production, and slowly, global innovation.

From the perspective of the South, the EU markettisctive. In order to gain access to it,
SA firms need to follow EU regulation. This form wédgulation drives innovation in these
firms, as conformance means finding new ways tdhiags that will not only make their
products available on the northern market but alb@ctive on it. In general Africa is an
attractive and fertile source of agro-food produ&suth Africa provides a relatively stable
and ‘safe’ political environment which helps toratt FDI and to encourage trading partners
with firms in the North. One aspect of the instinal setup is employment legislation which,
while contributing to stability also means that $#ay be a relatively expensive place
compared to other regional locations.

South Africa is an entry point into the rest of #hieican continent, and is trying to position
itself as a regional hub to increase its attracess in a fast-growing region. The factors that
are identified that can get in the way of bettéegnation of organizations in SA with MNC
and other international partners. These includécdhiéed skill pool (especially a shortage of
engineers and biochemists), relatively ‘high cadtéabor and relatively small market size
vis-a-vis BRIC countries. In addition, a sense ebgraphic ‘isolation’ was indicated to
reduce integration of the local offices of MNCs.

Skills in the South: A major underlying factor dfet limited skill pool is a crisis in SA
educational system, according to the report’s asthiajor investments in education have
yet to lift all boats. SA still relies on a mingribf schools (about 6 percent in white areas) to
yield successful candidates in math and sciencis. Situation limits the emerging cohorts of
students who could build up the skills base angdgsauniversities playing a remedial role
when they accept previously disadvantaged studemtas have stepped in to improve skills,
often to address immediate rather than long-ter@llemges. Firms have also grown to
recognize and respect the contribution of univiesit The authors observe a general
consensus in industry that the single most usedlity intervention would be to strengthen
the basic education system, widening the pipelfrekitied candidates.
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The SA case indicates that skills in this industnyd to overlap with other industries, biotech
in particular. This suggests that the sector mighebefrom linkages to outside sources of
knowledge, such as universities. However the reglsd indicates that the sector does not
tend to source competencies from universities. Tthis suggests potential to improve the
development of competencies between firms in diffeisectors and/or better linkages with
universities. Other policies to improve univerditglustry collaboration may also be useful.
This is the case benefits of up-skilling may extéegond the immediate application in the
firm or indeed in the sector.

Market Access: The SA case also focuses on acgessiside markets for domestic produce.
A number of challenges are identified in the re@dsb in this regard. One involves quality
and health standards. It is noted here that somestahidards can act as a barrier to SA
imports especially if they do not address certgecticities (i.e. the case of traditional
plants). If so, a challenge is to improve regulatio order to continue to provide a level-
playing field also for novel types of products. e other hand, the report notes that meeting
standards set in the EU have a significant impactiiaving innovation in the agro. South
African firms have however built up an understagdiof the EU rules, and even new
exporters have a substantial body of peers theyas&nfor advice. A question is how this
learning effect can be leveraged so that the feamsspend more time to innovate.

In relation, research and innovation policy hay@tha much more active role in the northern
case. In Denmark, policy has explicitly prioritizetreased innovation and research in this
sector. Policy has actively supported the sectavuih education, through subsidies, and
through programs to support clusters and to fatdinetworking and innovation nationally.

Policy initiatives have included opening an agrod@ark. The overall policy aim is to lead

innovation in the field while also increasing thampetitiveness of the sector internationally.
It also seeks to balance this with environmentgalves as well as to link the sector with

tourism. One challenge it faces however is thetédhisupply of highly trained personnel

domestically. It is thus trying to attract skilbfn abroad.

The overall aim of the work-package is to suggggtr@priate sectoral policies to address
such challenges/opportunities and to feed thesk bdo the larger frame of the project.

However, it should be appreciated that that thetdidhcountry samples provide a limited

basis on which to draw implications about GIN pattormation, about the way in which

GIN formation are affected by contextual conditio&ill the contrast between the cases
might be helpful to point out some differences imeeging economies from that of the EU-
context. This document has attempted to consolitadéngs from the country reports and to
compare them.
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3. SYNTHESIS REPORT: AUTOMOTIVE

The synthesis report on AUTO is compiled on theésbak4 country reporté,

Author: Eric Iversen (eric.iversen@nifu)ypdNorwegian Institute for Studies in Innovation,
Research and Education (NIFU STEP, participant(d)o.1

3.1 Introduction

The basic concept of an automobile's operationrésined unchanged for over a century.
During its history, several periods of fundamenthbnge have helped reorganized the
industry. The creation of the global innovationwatk that characterizes the sector has been
a central current in these changes. Today, newecttgs suggest that the industry is again
entering a period of pervasive reorganization autientation. One ingredient of the change
is the move towards low-carbon propulsion systetns, other involves integrating BRIC
markets. These changes are testing the GINs that dgr@wn oubf earlier periods of shock,
such as the take up of flexible production andotaysm’ during the 1990s.

In this light it is important to get a better unskanding of the auto sector in terms of the
current and potential role of GINS. The four cowrgtudies that this document introduces
provide a closer look at GIN formation from the gpctive of the industry in Brazil, Italy,
Germany and Sweden. These countries are host ¢ge @nd diverse auto industries. In
general, the auto industry has a very differentohysand different position in these country
contexts, both in terms of its integration in tlwereestic innovation system and its position in
the larger economy. However, there are common derators that emerge across the
different national contexts in terms of GIN fornmati Understanding the similarities and
differences may help the industry address emergiiadjenges.

This document consolidates findings from the courgports and compares them. The overall
aim is to suggest appropriate sectoral policiesddress such challenges/opportunities and to
feed these back into the larger frame of the ptojdowever, it should be appreciated that
that the limited country samples provide a limiteasis on which to draw implications about
GIN pattern formation, about the way in which Glbirhation are affected by contextual
conditions. Still the contrast between the casegtrbe helpful to point out some differences
in emerging economies from that of the EU-context.

This document first introduces background aboutindestry in each of the country contexts
and how the empirical information was collected.then presents a selection of GIN
dimensions that were noted by national cases, fiogus particular on the role of ownership

14 Eike W. Schamp. «WP 9 Country sector report: Autiveoin Germany”. INGINEUS interim reporavide
Castellani and Filippo Chiesa. «WP 9 Country secdport: Automotive in Italy”. INGINEUS interim rejpt.
Gustavo Britto, Eduardo Albuquerque, Otavio Camarg@/P 9 Country sector report: Automotive in Bfazi
INGINEUS interim report. Chaminade, C. (2011). WE®&untry sector report: ICT and automotive in Swede
INGINEUS interim report.
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and corporate organization on the one hand and mmwlkedge-bases and technological
conditions on the other. In light of this contextugormation, results from a preliminary
cross-country survey are presented. The documeald eith observations and implications
about GIN formation in this sector.

3.2 The auto industry in four country contexts

The auto industry has long been a global indudthere are many changes that have taken
place during its history that have influenced theyvand the extent to which the industry is
global. The organization of car production has ugdee several fundamental shifts during its
history. These shifts should be briefly introdu@dhe outset as they affect GIN formation.
The first was the technical revolution of "fordismi' the early 20th century. During it,
American and European car manufacturers startebletmme international while broadly
following a multi-domestic strategy. As a resulbhete was no such thing as a global
innovation network in its proper sense during thtiage of the industry. The potential for
global innovation networks was only opened up a#tesecond shift. This was more of a
revolution in the auto sector (toyotism), and ivgaise to increasing modular organizations.
Modularization was first involved into productionopgesses and then into R&D processes. In
fact it is only during the past decade that therimationalisation in R&D has extended to the
BRIC countries. In this light, challenges can biel $a come from three directions: increasing
modularity in organization (within large first tieompanies), integration of BRIC countries,
and shifts in technology.15

The auto industry also encompasses many actiwitldgsh may be very distinct. It can be
broken down into five industry sectors: the OEMidoral equipment manufacturers) or car
manufacturer (assembly), systems suppliers (SY $)aalter to the final good assemblers and
who combine modules from component suppliers et@s&€ may be specialist firms, which
supply parts and components with a high degrearaivativeness and specificity (SPEC) as
well as those engaged in engineering and designiteas (ED); or sub-contractors, which
produce more standardised parts and components.

The automobile industry has developed differentlyhe different countries surveyed in this
report. The differences are important when takibacls of the degree to which global
innovation networks have been instrumental to titristry in each country. The important
trends laid out were collected in the differentioradl contexts according to a common recipe
involving three complementary steps: a) throughdbdicated INGINEUS survey (not carried
out in Italy), b) through firm-level case studi@sc{uding specific firms) as well as c) through
desktop research.

This combined approach provides a basis on whictriamgulate between contextual and
empirical information so as to provide a commonsas which the GIN formation could be
compared across country. Here a certain degre®mparability is assumed. It should be
noted however that the ‘automobile industry’ assténds in the different countries may

> This observation was provided by Eike Schamp, titaa of the German report, who is a long time expé
the auto-industry. We are grateful to him for pding this concise appraisal of challenges.
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involve very different industries. The differena@s be summed up in terms of the number of
native OEMs in the car and truck production systémghe country: Brazil has no native
OEM but is host to a number of subsidiaries of ifjrecar companies; Italy is home to a
single consolidated OEM, Sweden is home to cartargk producers, where its strength lays
with the latter; and Germany which has an integratar and truck production system
involving multiple competitors.

In this section, we lay out some of the definingesds of the industry as it has taken root in
the 4 country contexts. These provide a basis oichMo compare and contrast important
dimensions of GIN formation in these national catge We draw on the contextual
information collected as it bears on the questibrGtN formation. In the following, we
introduce different aspects of the country casesomparative terms. We look at the role of
ownership, aspects of the knowledge base, andtutishial factors that influence the
development of the industries in these regions/casm and their reliance on global
innovation networks.

Brazil

Brazil is the sixth largest automaker in the wobtleéhind Japan, China, the USA, Germany
and South Korea. The Brazilian auto industry predu8.2 million vehicles in 2008. It can be

divided into car manufacturers characterized by ge multinational companies and auto-
parts companies characterized by a more fragmesttadture of small local enterprises. A

large network of suppliers of systems and partsrganized around automaker companies
which tend to produce for the local market (reglomad national). Domestic demand

currently accounts for 70 percent of growth.

The Brazilian auto industry has gone through séw@reles since its start in the late 1950s
which have defined the industry today. The Braailieport focuses on the auto industry in a
given, geographically proscribed area: the statdlilas Gerais. The industry is relatively
young in this part of Brazil. Some of the factoedated to the development of the auto
industry in this region are reviewed here. In gahdghe combined role of ownership and the
role of state sponsored incentives are integréh@éodevelopment of the auto industry in this
case.

Organization and localization

An important feature of this case is that the antlustry was not located in the state of Minas
Gerais traditionally. It was introduced by an agneat between a foreign automaker (Fiat)
and the local government. This location decisiof9@4 was not based on local knowhow. It
was to a large degree facilitated by state incestiThe state government became a partner of
the enterprise while providing a set of fiscal,aficial and infrastructure incentives. In
addition to state support, the location of Fiatha region was also drawn by the appeal of a
location away from congested areas of the coutnother important factor was that this
gave Fiat a bridgehead to the growing Braziliankegarwhere Volkswagen, GM, and Ford
were already established.
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The Minas Gerais region today houses two MNC headers. In addition there are a number
of MNC subsidiaries primarily affiliated to autoneak and first tier suppliers: these
subsidiaries tend to have their own chain of sgppland systems that ultimately supply the
automakers. A population of home-grown auto-partd aomponents makers, principally
standalone companies, (est 200) have grown updsmalion. The firms thus range from very
small local firms to very large MNC affiliates. Tieeare no small firms in the Brazilian

sample. In terms of the overall structure of thet@e a large network of suppliers of systems
and parts is organized around automaker compahieslater, produces for the local market
(regional and national). Only one company iderdiftee export market as its largest one,
whereas 46% have the local regional market as thgt irmportant.

The phases of the global industry (see above) tsa@ffect on the direction of the auto
industry in this region. Fiat was to begin with ti&lly integrated. During the restructuring of
the industry in the latel980s, automakers became less vertically intedyrafdis change in
organizational form was crucial to the further depenent of the Minas Gerais. This led to the
expansion of production and, ultimately to growfhte local auto parts companies. State incentives
were also used in this phase to lure auto-partgpaaias to the region during this phase. At fir&&[R
activities were found to move out of region durthg 1990s in the name of rationalization. The repor
notes sources that indicate the tide has changed.

Knowledge-base and technology conditions

The next question is the importance of technolagyhe localization of the industry. The
report says that the move to rural Brazil allowadt Ro develop its "economy car”, to
introduce its ethanol motor, and to experiment \aititexible production structure. So aspects
of the local market and local demand were important these aspects had a technological
dimension. That said, the role of any preexistingwledge base was not noted. The report
notes that MNCs are important to the promotion &Rn Brazil. It is noted however that
the internationalization of R&D extended to the BRlountries. Official sources indicate that
MNC are a major source of R&D expenditure in Brdaicounting for nearly 45% of total
expenditures). It also notes that there is relbtivittle public support for R&D.
Notwithstanding, R&D expenditure has grown sigrfidy in Brazil in recent years, growing
as much as 50 percent in the automotive sectoe 2600.

Italy

The Italian automotive industry has a long histdiye auto industry has consolidated through
the years and is today characterized by a singige lnal good producer, the FIAT Group.
The FIAT group includes Alfa Romeo, Lancia, as wadl the high-end brand Ferrari and
Maserati. A large proportion of the activities betFIAT group are located in Turin and the
Piedmont region and the automotive industry is @&sncentrated in the same areas. This
geographically proscribed region is the focus efltalian report.

This means that the Italian report provides a pectf the region in which the MNC in the
Brazilian case grew up. It is also a mirror imagdaerms of the cars produced here, with a
focus on mid and high end markets. Another diffeeers that this region is the dominant
location of the auto industry in Italy, accountifag 40% of Italy’s automotive firms and
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approximately 50% of the region’s employment, imtcast to the last case. Unfortunately the
Italian case does not use the same survey and @ineatly comparable. We review some of
the factors related to the development of the adastry in this region. In general, we see an
agglomeration effect which has grown up around/’gahutomaker.

Organization and localization

The Fiat Group is integral to the auto industrytaty, not least from a historical perspective.
A definite clustering effect has grown up in itsni@ region over the history of the industry.
As a result, the auto industry is much more divensere advanced, bigger and older in the
Piemonte region than in Minas Gerais. A substarattahy of independent firms is found
through the five major clusters of the industrye®hare of Italian headquarters and foreign-
owned firms is higher than in the rest of ltaly, iwhaffiliates of foreign multinationals
account for about 50% of firms in the OEM clust®tQD and SYS). The Italian report
stresses the importance of small, privately helshektic companies to the position of Italy in
the automobile sector, saying that the Italianepr&neurs prefer to stay independent.

The domestic firm is the manufacturer of the fipedduct and is the incumbent integrator of
the clusters that have grown up in the region. Miadpportunities in the industry are largely
shaped by the role of the FIAT Group accounts ftarge share of average sales. The report
notes that firms in Piedmont show a higher depecelen order from FIAT group’s domestic
plants. Substantial reliance of domestic orderoiga also for sub-suppliers, while OEM and
E&D tend to serve foreign plants (such as that razB). Italian firms in the automotive
sector are, as most lItalian firms, relatively snaaltl independently-owned. Roughly 70% of
the companies employ fewer than 50 people and Wleeage firm size is less than 150
employees.

Knowledge-base and technology conditions

The concentration of the Italian auto industry awne actor shapes the characteristics of
supply chain in the Italian case, since for a largmber of firms FIAT is the major client and
the geography of production. The report notes ttadiversity of the auto market means that
the knowledge and opportunity regimes as well asctiaracteristics of GIN may be sharply
different according to the segment of the indusiany Italian suppliers export, although
most firms serve nearby markets (mainly in Eurogred a large part of exports is directed
towards FIAT plants abroad. A link between innowatiand internationalization was
identified in Italy at the subsector level, with reannovative intensive companies (e.g. in the
specialist firms) being more international.

Germany

Germany is Europe’s largest producer and expoftpassenger cars and heavy duty trucks. It
is the world’s fourth largest producer of passenggs, and the fourth largest producer of
commercial vehicles (2008). It was one of the ficstuntries to develop a substantial
automotive industry at the beginning of the twehtieentury. Today, Germany’s economy is
highly specialized in the production of automohil€kee production and consumption of cars
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employs about 2.8 million or 14% of Germany'’s tdéddour (2005) force, accounting for 20
% of annual turnover from German manufacturing sides. These activities are located in
several different parts of the country, which cep@nd to the where the large producers are
located.

Germany’s economy is highly specialized on automegtwoduction relative to other Western
countries. The sector is dynamic and extensivhosts three competing premium model car
producers, three competing volume car produces o heavy truck producers. According
to the report, a quarter of the top 100 globaleyst suppliers are German. In addition there is
extensive home-grown set of larger, often familgdzh suppliers in an array of different
sectors, in addition to small and medium compariesum, the auto-industry accounts for
14% of German employment and about one fifth ofiduer in the country’s manufacturing
sector.

Ownership and organization

The German automotive industry is characterizedcbmpetition among three premium
model producers (Audi/Volkswagen, now including $otve; BMW, Daimler), among three
volume producers (Ford, Opel, Volkswagen) and antaagheavy truck producers (Daimler,
MAN). These are largely concentrated in differeattp of the country. They are supported by
sophisticated supplier industries including vemgéacompanies such as Bosch or BASF, a
strong “Mittelstand” of larger, often family basedppliers and a host of medium and small
suppliers from different sectors such as mecharecaineering, electrical and electronic
industries, textile and rubber industries, andtmiasndustries.

The report indicates that German automotive ingustmationally-based but has long been
internationally oriented. It exports between twodh and three-quarters of the vehicles it
produces. The report notes that early investmernthbyUS car companies (Ford and Opel)
served to introduce US suppliers to Germany, eapfgcafter WWII. A current period of
consolidation is reportedly afoot internationalljne report notes that financial investors are
penetrating the German automotive industry andttiexe has been a rash of mergers among
the very large system suppliers. The suppliersasaen Germany is largely characterized by
standalone companies of a small and medium sizehylalthough exporting part of their
production, mainly work for the domestic market.

The report indicates that domestic markets arenkimg and consumer requirements are
changing in fast growing but less wealthy exportrkats. These factors have raised the
guestion about how long the technological and pctdn regime might survive. The options
of moving more into electric vehicles and more IB&IC markets entails a shift of
innovative activities to other sectors and coustrléthere is a radical shift in technology and
geography, it is indicated that Germany will retaiistrong base not least in knowledge and
innovation of the sector.

Knowledge-base and technology conditions

Germany’'s position in the auto-industry has beecomling to the report reinforced by
innovation activities in the sector. The level ahovative intensity is ascribed in part to
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Germany's focus on the premium model segment wheser requirements push the
innovation cycle. The report notes that R&D expandis are high relative to other OECD
countries. In addition, they have risen steadilyGarmany, not least in this sector where
about three quarters of the companies are innavatitive. The report notes that the industry
is diverse and that innovation practice is not amif in the industry. Rather it may reflect
how knowledge systems are organized in the diffesetbordinate technological fields. An
intensive and close cooperation with partners eatdo the company seems to be required, in
particular for the OEMs and the first tier supgsier

The report emphasizes that companies in the saegr predominantly on in-house
knowledge inputs and a close control of cooperatibimnovation processes through their
R&D centers at home. There is reported a strongafghical organisation of model
development in the German automotive sector. Anatdvidence is described of linkages
between industry and universities, where larger®ath universities in Germany tend to have
an institute on automobile technology with goodsirio industry actors. The large research
institute sector is also active. There are manyored “cluster” associations where the
automotive industry is spatially concentrated.hese areas, German technical universities are
reported to have specific programs of applied nesefor the cluster firms, mainly in process
innovation and application of products. In additidhe report notes strong support from
political programmes, at the regional, state andl&gls. It is noted that many programmes
require collaboration between firms and researbk End universities. The report indicates a
strong preference for an improved skill formationGermany, in part via own investment
efforts into linkages both covering education aegkarch to (nearby) universities.

Sweden

Sweden also has a home-grown auto industry but diffeaent scale from the German case.
Like Germany, Sweden is home to passenger car auegpavhich have weakened and been
sold in the current climate, and truck companiesa(&a and Volvo) which remain strong.
Employment is about 140000 in the Swedish autoreosigctor but is considered to be a
strategic industry in Sweden. The largest shar@veddish auto firms targets the domestic or
regional market. At the same time, almost 40 pdratso target international markets. They
work either for large assemblers that, with feweptons (Volvo and Saab) are from outside
Sweden or to module assemblers, which may be ld¢at8weden. Swedish auto-parts firms
that export, tend to do so mainly to the Europearket or the US market.

Ownership and organization

It has generated a number of native brands amongrah truck makers, including Volvo
Cars, Scania, and Saab Automobile. These origisallgdish carmakers were incorporated to
US car-makers during the 1990s and have been peomin the recent consolidation in the
industry. The takeovers during the toyatism erannhdéaat production was integrated into
European production systems and have thereforée®nt independent in the same way that
the Italian or Germany car companies were. Nowtthay have been sold on, their futures are
less clear. Sweden does host suppliers specialinirgectrical and electronic equipment,
pressing and stamping, and safety accessories asi@irbags. These tend to be first tier
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suppliers and their technology and research ceaterasually located in very close proximity
with the final customer, usually the large car agsers. Most auto-parts firms are standalone
SMEs (fewer than 250 employees). Auto-part firnteexiwork for large assemblers that, with
few exceptions (Volvo and Saab) are from outsided@m or to module assemblers, which
may be located in Sweden. While the largest shamraportion of auto-part firms mainly
target the domestic or regional market, a larg@@tion also targeting international markets.
Main export markets are found in Europe and the W& a small proportion directed
towards Asian countries.

Knowledge-base and technology conditions

Most Swedish automobile firms report significant BR&ctivity. This high effort in R&D is
reflected in the number of innovations as wellrathe degree of novelty. Both the high R&D
expenditure as well as the high degree of noveityinnovation products and services,
indicates a specialization in high-added valuevdms within the automotive industry. The
types of products in which Swedish autopart firmes specialized are electrical and electronic
equipment, pressing and stamping, safety accesstike airbags, etc. They are usually first
tier suppliers and their technology and researattece are usually located in very close
proximity with the final customer, usually larger @ssemblers. What the Swedish cases seem
to suggest, is that the drivers of innovation adl s the geographical spread of the
innovation activities is highly contingent to thatare of innovation. Core basic research is
done mostly internally or in collaboration with ardful of very strategic customers, while
applied research and development can be done Matiger number of partners.

3.3 Survey comparison

Any attempt at providing an accurate picture of thiversified industry in these diverse
country contexts faces major challenges. This @eateports on a first attempt at a cross-
country survey that was designed to collect infaromaabout GIN formation in this and two
other industries. The questionnaire includes qaestabout innovation, about collaboration
partners, about information sources used when @y, about outsourcing, as well as other
guestions (see below for details). Some of theaesgs are discussed in the country reports,
where Italy bases itself on an earlier surveyightlof the picture above, a comparison of the
cross-country survey provides a basis to furthecudis the GIN formation in the automobile
industry. However, there are several important thtions associated with it. These are
important to any attempt to generalize from thessults. This section first notes these
limitations. It then presents a comparison of sarfne results on a set of GIN indicators.

3.4 Survey limitations

The first limitation is that while the set of coties corresponds to major car producers, the
set of countries are not necessarily representafitbe industry at the global level. This is
especially the case for non-EU countries where iBisthe sole representative: this excludes
the important Asian countries as well as the USurher set of limitations is that it was not
possible to achieve a complete and systematic gur¥ehe auto industry in the country
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contexts under study. To make up for the shorifiathe empirical basis, the country reports
provided more contextual information. This introddddiosyncrasies in the way the survey
was carried out in the different countries. Inyitghe survey was not carried out in the same
round, due to the availability of a similar andeetsurvey. The targeted populations were
different in the countries, sampling was not daméhe same way, and response rates varied.
This poses a range of problems for the countriethe context of the individual countries, the
survey provides an incomplete and somewhat biase@ wf the industry. In addition
response rates which are low but variable. The»affAanex 1) provides details on survey
coverage and responses for the different countries.

In terms of comparison, attempts were made to delthe same general population (e.qg.
firm-size). Still, the more basic differences inmgding make comparison unreliable.
Furthermore, the same survey was not carried oliaiy due to the availability of a similar
and recent survey. The survey results for Italyilevbongruent, are not harvested from the
same survey and are difficult to compare. In biile§ weaknesses preclude using the results
from this first iteration of the survey alone asrmthan a glimpse at GIN practices. Although
this empirical lens is faulty, it still provides anteresting and potentially rich snapshot of
GIN formation in different contexts.

In brief, the survey sample is not adequate to igdime about differences in the sector in EU
and non-EU countries. However, it does provideapshot of the sector—and, more patchily,
its subsectors— at the country or regional levetharacteristic here is that a large majority
of firms (75%) claim to be R&D active or to be ‘iwative’ in one way or another. The

sample is thus of ‘innovative’ firms in the autacwe. Differences in the degree to which
different types of firms are global, innovative,danetworked can be indicated in such a
snapshot. Keeping its limitations in the mind, thevey provides the following types of

information about the sector:

Information about the supply as well as demandfadn the innovation process.

In terms of inputs to innovation, it provides infeation on linkages to diverse set of actors in
a range of different geographical markets. It dggishes between functions carried out in-
house, within the corporation or in conjunctioniwatutside partners; it reports on outsourcing
activities, both in terms of production and of imaton activities; and it reports on general
types of search among different sources of infoionat

*In terms of demand, it provides detailed informatom geographical orientation of the firms
markets

*Detail about innovation including its form (produservice, process, market, organization)
and degree (new to market or new to firm)

Information about Non-market relationships (sougcamd collaborative links)

Information about partnerships involving types géats other than firms (domestically and
abroad)

* And Information in different geographical contexts.

A first step is to uncover inherent patterns in @Gi&l variables, some of which are strongly
correlated. This is done using a tetrachoric factoalysis based on a set of dichotomous
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variables derived from the survey. The followingeg of variables are used to see which load
with each other. This indicates that given varialiends to correlate with each other, which

in turn indicates that they may be related (vidiedtvariable). The variables we investigate

are:

. Type of firm: if it is large (over 500 employees)it is involved in manufacturing (see
above), if it is a standalone company. A contrat isis located in Brazil (Land1)

. Global orientation: if its main market is domesiicit outsources either its production
or innovation activities (Offshore);

. Innovation active: if it reports R&D staff, and if claims to have launched an
innovation that is ‘new to the world’.

. Networked: if it linked to international actors,tireports R&D linkages.

Firms were asked about their main subsector. Tlemiponses might help us distinguish
between firms with different knowledge bases, ddfe positions in the value-chain, etc.
There were broadly twdypes of activities: process (e.g. “Pressing stagppand roll
forming”) or manufacture (e.g. “Manufacture of gagnd accessories”). These differences
might be expected to explain how global, innovatwe/or networked the firms were. Only
about a third of the firms (n=49) specified a maubsector (these mainly in Brazil). A
majority (mainly in Germany) specified ‘none’, whimight be interpreted to mean that more
diversified respondents found it difficult to spgca single sector. A variable (ProdProc3) is
defined to capture firms that categorized themsetuainly as a manufacturer.

Table 7: Factor loadings for (principal factor method), teth®

variable | Factorl Factor2 Factor3 Factord Uniqueness
Landl -0.2712  0.7077  -0.5102 0.1196
Innovative~4 0.3268  0.2833 0.5000 0.5193
researcher~y 0.7470  0.4332 0.1725
Prodproc3 0.8727 0.2186
Type2 0.7602 0.4088
Big_binary 0.6469  0.5593 -0.3219 0.1238
Main_Market4 0.8253 0.3172
INT_LINK 0.7505 0.3908
RD_LINK_bin 0.7589  0.3874 0.2941 0.1801
OFFSHORE 0.2996  0.7104 0.3941

Four types of factors account for virtually all @mance. This indicates that four unobserved
factors can be identified that link the firm-lewadriables in different ways. These generic
factors can suggest different types of firms. Tirgt find most dominant factor involves large
innovative firms that are not associated with antgucontext (neither negative nor positive

6 Rotated using orthogonal varimax. The Kaiser-Me@tin is over .5 (0.54) indicating that the relatio
between observed correlation to partial correlatioefficients of the sample is adequate for faatalysis.
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for Brazil). This group tends to have R&D linkagasd to engage in outsourcing activity.
But, a defining aspect of this group is that themmaarket tends emphatically to be at home.

The second group is also associated with largevaine firms, but especially those in
European countries (landl is negatively associatéid)ese correlate strongly with
international linkages and with offshoring actiegi There is again a correlation with R&D
linkages. This group can be seen in relation tagrour which also lines up with European
countries. This fourth group however involves sm@Big” is negative) standalone
companies who account for a lot of the varianceo@ated with a high degree of
innovativeness, though not necessarily related&® .RThese do not especially correlate to
markets. The one variable that lines up with filosated in Brazil is the tendency to report
being involved in manufacturing. This is Group B.the next step we investigate factors that
contribute to the tendency of the firms in thistee¢o be more globally oriented and more
innovative according to the survey.

International orientation

There are several dimensions according to whiamsfimay be considered more or less
‘global’. This pertains also to the degree to whtisly are involved in ‘networks’. In practice
the involvement of firms in networks that are moreless global is considered. In the first
step, we investigate a set of dimensions that chiter how global a firm is. The second step
will consider the effect that the relationship beén the way in which—and the degree to
which— a firm is engaged in global network andimsovativeness. This is assumed to be a
two-way relationship.

A total of 148 auto firms responded to this roufthe INGINEUS survey: half of these were
located in Brazil, a third in Germany and the riesBweden. The firms sampled tend to be
large firms, with an average of over 400 employedRoughly a quarter of the firms report
affiliation with a multinational corporation, eith@s the headquarters or as a subsidiary.
Standalone companies account for about half thelear further quarter of the sample does
not report corporate type. These tended to provitlie information, including about
international sales and number of export markdtes€ that did, tended to be larger firms, on
par with MNC subsidiaries.

Table 8: Basic information of the international orientatiohfirms: ownership and average values for
employees, proportion of firms claiming internatibeales, and average number of export markets

Company Type N Employees International sales* Export markets
Not specified 36 633,3 2,8 % 0,0
standalone company 73 284,8 63,0 % 1,2
subsidiary of an MNC 32 636,0 40,6 % 0,7

I Firm-size was not systematically sampled for. Gennavidened its sample to include smaller firms to
improve comparability with Brazil. There was no gdimg procedure.
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MNC Headquarters

7

685,7

71,4 %

1,4

Total

148

419,5

43,9 %

0,8

Source:INGINEUS survey. Automotive sample.
* SWEDEN standalones all report international sales

This first table indicates that on average 44 percé the firms report international sales.
MNC subsidiaries (as well as the less reliable smecified’ group) are less likely to report
international sales than average. A solid majootystandalone companies and of MNC
headquarters report international sales on mone t¢ime foreign market. It should be noted
that the former is specially influenced by Swedarmnelatively small country in which all
standalone firms report international sales. Fareigthis case means predominately other
European countries. In addition, the number of MhN€&adquarters is small. In general, the
initial impression is that the auto industry isemtied towards international markets.

The survey asks a number of questions about fimatfans and the degree to which they are
carried out in association with external actors. Mde/ look at the i) portion of functions that
take place externally, ii) the degree to which frsource their technologies, and iii) the
proportion of firms outsource productive and/orawative activity.

Table 9: Tendency of firms to involve outside actors: numbiefunctions performed by the firm, the
average percentage of functions outsourced, angrtportion of firms that ‘offshore’ production or
innovation activities.

Company_Type N Functions Functions outsourced Firms thg’g foshore
activities

Not specified 36 2,2 0,6 % 2,8%

standalone company 73 10,7 14,2 % 21,9 %

subsidiary of an MNC 32 13,3 22,5% 43,8 %

MNC headquarters 7 15,3 34,3 % 71,4 %

Total 148 9,4 13,6 % 24,3 %

Source.INGINEUS survey. Automotive sample

On average, automotive firms report carrying outfuhctions (including ‘strategic
management’, product development, marketing®&tejther independently or jointly with
other actors. Affiliates of MNCs tend to engagesuibstantially more functions than do
standalone companies. In addition, the proporticth@ functions carried out by entities other
than the reporting firm is on average fifty percégher for MNC subsidiaries than for

® There are 10 functions that can be carried outpeddently or jointly in 6 locations, ranging from-house
activities to those outsourced outside the basatopuThis column counts the total number (maximé®) that
firms indicate on average.
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standalone companies. Over a third of the functayesoutsourced by the MNC headquarters,
either to its own subsidiaries or others.

The same distinction between standalone compandalC affiliates is found in relation to
the propensity of the firm to ‘offshore’ elementsts production and/or innovation activities.
Here factors that influenced the proportion of rto report one or more factors as important
to offshoring their activities are tallied. Thisagtice is a defining aspect of MNC affiliates,
particularly MNC headquarters. On average, a quaftthe companies surveyed related their
placement to offshoring activities; MNC headquarteere three times as likely as standalone
companies to engage in this practice.

Innovativeness

The vast majority of surveyed companies claim torib@vative and/or R&D active. Almost
three quarters (74%) of the sample reports R&Dvagtiand/or some recent innovative
activity. Innovations can involve very differenttadies. The types of innovations covered
are 1) launching new products ii) new services; ii) introducing new productiorethods or
iv) new marketing and/or logistic methods; and/pintroducing new organizational modes.
These may be considered ‘new to the firm’, ‘nevth® industry’ or ‘new to the world’. Firms
can claim to have engaged in more than one sushtgcturing the preceding 3 years.

In addition there is information about whether tinen engages in R&D activities as well as
an estimate of the number of full time R&D emploge&his together with the number of
innovations claimed provides a baseline for congoariof the innovativeness of the different
types of firms. This baseline is presented in tiet table.

Table 10: R&D active firms in the automobile sector, by fitype, average number of R&D
employees, and number of innovations reportederptievious 3 years

Company_Type N R&D Active R&D Employees (mean) Innovations
(mean)
Not specified 36 5,6 % 0,6 1
standalone company 73 47,9 % 9,2 7
subsidiary of an MNC 32 62,5 % 17,1 7
MNC headquarters 7 57,1 % 27,0 8
Total 148 41,2 % 9,7 6

Source: INGINEUS survey. Automotive sample

Table 10 illustrates that R&D propensity and intgnas well as innovative degree varies by
firm type in the automotive sector. The average lmemof R&D employees and the average
number of innovations per innovative active firncriease down the table towards MNC
headquarters. At the same time a greater propodidiINC subsidiaries than headquarters
claim to be R&D active. This appears to be an abem, which might be due to a

misunderstanding of ‘innovativeness’ and/or to shall sample of MNC headquarters. The
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measure of innovative degree is given in termshefrtumber of innovations claimed by the
firms, which again can range a span of differepiesyof innovations as well as different
levels of novelty.

The following figure focuses on the percentageimng that claim innovations that are ‘new
to the world’ by firm-type and innovation type.illustrates that there is a common tendency
for firms in the automotive sector to engage in meades of logistics or market organization,
which may be important to participate productivelythe product chain. Around half of the
innovative firms claim to have introduced novelwimns, independent of firm-type. The
related area of organizational innovations is &ligt (around 30 percent of innovative firms
significantly changing their supporting processkeg)adly similar across firm-types. Here
firms that did not classify themselves are an etioap These firms appear to be distinct in
their markedly higher tendency to engage in ‘senmmnovations’, an area of innovation not
usually linked to the auto industry.

Figure 1: Innovative activity by firm-type: percent of firnedaiming to have launched an innovation
in one or more of the following categories in thegeding 3 years.

60,0%

50,0%

40,0 %

30,0%

20,0 %

10,0% -

0,0%
Product Innov Service Innov Method Innov Logistics Innov Organization Innov

m Not Specified mstandalonecompany msubsidiary of an MNC headquarters of an MNC

Source.INGINEUS survey. Automotive sample.

A third innovation type, where the propensity isduly the same for the different firm types,
involves launching a significantly new productioretimod: this form of innovation is found at
about 15 percent of the innovative firms in theoauttive sector. The one type of innovation
where firm-types tend to distinguish between stimdacompanies and MNC affiliates is in
the traditional category of ‘product innovators’etd, the latter are almost twice as likely to
have launched a new product in the timeframe amlatane companies. This may testify to a
size—effect (with the latter being smaller) andtrthe position of the latter in the supply-
chains.
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3.5 Concluding discussion

The national cases emphasize some general aspetkss ovast sector and the role of
innovation in it. In sum, the impression is thae thutomobile sector is a very broad and
diverse industry that involves many interrelatedivédtes. This increases the scope for a
division of labor not only in the productiggrocess—but also during the innovation process.
With reference to the attempt to distinguish betwseience and technology based modes
(“STI”) of innovation and an experience-based mbgedoing, using and interacting (DUI),
the German report indicates that the automotivaustrg is a little of both. The reports
observe that innovation in the automotive indudtgth in terms of processes and products, is
traditionally seen as incremental in nature. Thia noted a characteristic of mature industries
with large companies. Despite this, it has seeash of pervasive changes especially in the
organization of production processes, but alsaadpct development, and in individual sub-
technologies. It notes the ‘cross-technologicalratizr’ of the “sector”, noting that different
modes of knowledge and innovation apply to differdagrees and at different places in
product and process development of the automativesiry™”

The section starts by taking stock of generic aspefcthe sector before considering some of
its aspects in the different regional or countryteats. Some generalizations can be made
about the vast automotive sector.

Production processes: The take up of flexible petidn and ‘Toyotaism’ during the 1990s
led for example to the adoption of various lean afacturing principles such as just-in-time
and hierarchical supply chains, etc. The consequehthe reorganization was felt differently
in the different countries. However, some commojusithents continue to be seen across
subsectors and firm-types, with high—and broadlifasm— levels of innovative activity
registered for organizational and logistical innomas: albeit at a lower level, the incidence
of process innovation is also common across fipesy

Product development: the basic concept of an autde® operation — namely, traction by a
petrol-based internal combustion motor — remainechanged for over a century. There have
been some changes, for example the automobileng lgeared towards smaller automobiles,
lower cost, higher efficiency and reduced CO2 eimiss The rising importance of emerging
markets coincides with these concerns.

New technologies that are of current importancéha automotive industry are classified in
the Brazilian report according to four large graugk alternative modes of propulsion (e.g.
electrical or fuel cell motors); b) on-board eledics for the control of vehicle functions; c)
combining information and communication technolsgier navigation and safety systems;
and d) utilizing lighter and more resistant new eniats. As the German report points out, the
automotive industry is across-sectoral industry. For example, electronissftware
development and mechatronics (i.e. the interfacpre€ision engineering and software) and
new materials are among the key technologies odtibemotive industries.

¥ See especially the German as well as the Braailise studies for a background for two differenspectives
on the role of innovation in the sector.
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Industry structure is important to the modes ankdges of the industry. The technological
innovation activities have been affected by thenmational competition process, which is
largely oligarchical. The industry consolidated iagnatured. This affected how product

development activities are organized, for exampétwben the headquarters and their
branches located in developing countries. The MNsDsictured their research and
development activities at the global level, at ameat when the international oligopolistic

industry was already established. The paramounemisnon R&D activities assumed in the
competition process and in the international exjgainsf the MNCs led to the development of
new forms of organizing such activities — speclficahe decision of decentralizing R&D or

not at the international scale. Choosing a certampetitive strategy and a certain product
policy makes the company adopt a particular intéwnal division of labor with its branches

regarding product development.

In light of these general dimensions of the induste investigated patterns that emerge both
in the national reports and in the responses tostivgey. The intention was again to
triangulate between the survey-data—which we stiess somewhat biased snapshot— and
the complementary contextual reading of sectorllamaalysis. This allowed us to tentatively
draw some cross-country implications of GIN forroatfor this sector. We recap on some of
these points here.

The factor analysis indicated that the automohi@ustry, as presented in this snapshot,
involves several archetypical types of firms. Thestimportant transgresses the country
contexts reviewed here. It involves large innovafivms whose main market is at home. This
archetype corresponds to the large firms foundllic@untries, where large suppliers sell
primarily to the domestically located car compalmyterms of international links, these firms
tend to be more involved in offshoring of produntiand/or innovation activities than
average. Two of the other factors correspond sipadif to firms in Europe: the first involve
large firms the second small firms. In both caslksse firms have a high propensity to be
innovative. In the case of the large firms, innaatis accompanied by having R&D
department; while among the smaller firms thisas mecessarily the case. Both size-classes
report R&D collaborations. In addition to their lasion in the first factor, the only factor that
specifically loads with the Brazilian sample is thendency to report involvement in
manufacturing. One interpretation that is suggebted comparison of the reports is that the
European firms tend to be involved in a wider rargjeactivities (manufacturing and
processes) while Brazilian firms may be more speeid on given manufacturing tasks.

The factor analysis suggested that the type of emygsmall or large, whether affiliated with
an MNC or not) is an important determinant of wieeth is innovative and the degree of its
international involvement. In addition we comparad/ breakdowns of organizational types
and different aspects of innovation and internatization. The raw breakdowns suggested
that both the standalones and MNC headquartereeinsample were involved in a larger
number of export markets and had a higher levexpbrt sales than MNC subsidiaries. We
found that around half of the innovative firms otato have introduced novel solutions,
independent of firm-type. Particularly organizabrand market innovations pervade the
different types of firms in the automobile industBrocess innovations are also independent
of size classes, but for a smaller proportion ohf. What emerges is that the firms that are
affiliated with an MNC are much more likely to eggain product innovations, suggesting
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that a division of labor in the sector. These dkad to be much more involved both in
outsourcing and offshoring functions. In this setisere seems to be a division of labor
between MNCs and standalone companies in the abitenodustry.

3.6 Policy observations

The empirical information collected both in thevay and the contextual information is of
course not conclusive in terms of making policymmoncements. However there are several
things to note. The most explicit policy dimensionemerge from this exercise involves the
role of the regional government in attracting theaoandustry to the Brazilian region of
Minas Gerais. This form of attracting FDI, whichshalso been used to attract investments
into EU, was apparently successful not in initigtlbut also in helping the industry there to
adapt during the global reorganization of the itdusA question is how successful it has
been to encourage innovative local companies torgand he report also said that there is
limited public support of R&D.

The only clear result from the survey is that theZlian population is more specialized in
manufacturing: while the European firms both sraalll large are generally more innovative.
This may be a factor of the market or other contaixfactors that are not observed. The
literature however does suggest the danger of dhatig-out’ of the competencies of the
domestic companies. This challenge and the impoetaof maintaining a certain level of
‘absorptive capacity’ over time, suggest the imgoce of promoting RD&I activities in
house. And there is one factor the survey does terektablish across the three sectors it
covers, and that is the relationship between R&Dvi&g in house and the propensity to
engage in international activitié%.

As the European reports in particular illustratee tndustry is no stranger to public policy

measures designed to support innovative capacitis i§ noted particularly in the German

case where several layers of supports (EU, nati@mal state) target different areas of this
wide-ranging sector. This suggests first that goticordination between the different levels is

important. It also suggests the importance thafpthleey measures help the industry address
emerging challenges. The immanent reorganizatiatheindustry is raised as a special area
of concern. On the one hand, this involves the orngefforts to adapt and integrate lower

carbon technologies into cars; on the other, ibives adapting the market to emerging

markets. Fiat's adaptation of its economy carsh® Brazilian market and its attempts to

make use of alternative fuels (ethanol) in the HOifdlicate that this is not entirely new

terrain for the industry.

However, current reports support the propositioat ta period of consolidation among
carmakers and suppliers may have begumdustry observers indicate that horizontal

20 |.e. Proportion of Sales Abroad, Binary Sales atbrd@ffshoring. Preliminary regression analysis —not
reported here— support the position that R&D attiis the most robust predictor for the propensitgngage

in international activities. To be reported in WAglesen & lversen (2011).

% See Saab’s bankruptcy, postponement of the meegerebn Porsche and VW, the breakdown in collabmrati
between VW and Suzuki.
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mergers between carmakers are not particular tocthieent industrial landscape. What
appears to be a trend however is that the numbemerers of system suppliers and
component suppliers are increasing and that thig laa the basis for global innovation

networks®? A shift in the global organization of the industyggests a myriad of challenges
for different parts of the industry. These entairadt of potential and legitimate policy

concerns and implications. In light of the alreaysiderable policy attention in the sector,
this study can help link these concerns more eiiglio the question of how different actors

participate differently in innovation networks.ftfrmalized R&D activities correlate with an

increased propensity to integrate in GINs, this fimmyexample suggest supporting inter-firm
collaborations with third countries—such as Brazika-existing programs to that target
alternative propulsion and affiliated technolodfiés.

The automobile industry is very large and made fupany parts, as we have seen and as the
reports elaborate on. Within this industry (or th&t covered by the survey), the study
suggests there is a difference between two typésnoivators, other things being equal. On
the one hand, there are those who develop new piddere there seems to be a division of
labor between smaller and larger firms, where sigd affiliation with a MNC affect the
propensity to launch novel products. On the othendh there are those who report novel
organizational innovations either in the value nrend/or in within the company. Both types
of innovation are linked. The picture that emergethat this type of innovation is more a
function of the sector whether you are small ogéaipart of a MNC or a standalone company.
The relevance of this activity for GIN creation weeclear—more efficient actors in the
value-chain might be expected to be more involvagernationally. From the sample, we
however do not observe that organizational innowvatiin the value-chain have an additional
positive effect on international sales or interoadl links beyond that of other types of
innovation. The important thing seems to be thatftrms are innovative in other ways as
well.

The country reports and the overall study pointtbate is there are GIN patterns that emerge
in this sector. However more comparative study theinnovative networks of this sector is
needed before more conclusive policy implicatioas lbe drawn.

3.7 Annex of the specific samples

Brazil

The analysis carried out in this report is basedhoee information sources. The background
information comes from the Brazilian version of tBemmunity Innovation Survey (2003,
2005, 2008). It also drew on the INGINEUS surveg aix case studies.

2 Again, we are indebted for this summary of theatitin to Eike Schamp, the author of the Germanrtenul
long time industrial expert.

ZThis focus of collaboration with third countriesdaam balanced consideration of RD&I expenses coaxciglith
a recent EU project (Innogrips), where one pagtée policy aspects of Open Innovation.
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Sample The survey was carried out on a sample of fimtsich was created based on three
distinct sourcesThe Annual Registry of Social Information (RAI®)g Auto-parts Union
Contact List (SINDIPECAS) ardhta previously gathered from interviews with emyples of

a few key companies in the automotive sector. Tineey targeted only companies located in
the State of Minas Gerais which is the home ofdangultinational automakers and of a
significant part of their supply chains. In all,7Léirms were chosen from RAIS, 66 from the
SINDIPECAS and 88 from previous research projeacts total of 266, which account for
100% of companies directly classified as or pemajrio the automotive sector in the state.
The raw dataset was then reduced to 241, aftemidigaéhe sample.

Company sizethe survey was sent to companies with more tiaen3ployees in 2008.
Response rat&9 companies responded to the survey.

Germany

Information is drawn from documents from the Germaarociation of automobile producers
(VDA), from universities as well as private resémiand marketing companies. There are
several caveats to the survey: it does not coverfelw original equipment manufacturers
(OEMSs) in Germany — BMW, Daimler, Ford, Opel (GM¥d Volkswagen (including its
brands Audi and Porsche). Its focus is on the aotm supplier industry. In this industry,
the survey mostly covered medium sized automotorapanies and excluded both the global
first-tier system suppliers and the very small dkier suppliers in Germany. This is an
important limitation as both tiers are very welpresented among the German automotive
industry.

Sample The automotive production system includes conmgmaifiom very different sectors.
There is no clear-cut cross-sectoral data basegast because large systems suppliers have
emerged that combine very different technologiesnfrdifferent sectors for automotive
production. On the other hand, the small third sigppliers stick to their technology but sell
to very different markets. The database was estadyi using information from a private data
provider, covering companies which either belongthe statistical sectors of vehicle
production and parts production for vehicles onaof, have indicated that they sell large part
of their products to the automotive industry.

Company sizeThe minimum size of the companies was first ladito 50 employees as the
innovation literature says that very small compamiknost do not report innovation activities
(Rammer et al. 2010, 12). This provided a samplé38f companies. However, in order to
make the survey comparable to other countries antbrs, it was later extended to further
384 small companies with less than 50 employees.

Response ratghe response rate for the companies above 500segd was 6.8% and 1.6%
for small companies.
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Italy

The Italian survey included much higher numbers tite other three countries. It involved a
survey administered by the Chamber of CommercewinT in collaboration with Centro
Studi Luca D’Agliano for the INGINEUS project in @9 and 2010. The survey consists of 18
qguestions in 2009 and 23 in 2010, out of whichrdlate to the INGINEUS questionnaire,
although they are not always identical. They alteroreport results for Italian-owned firms
and for foreign-owned separately.

Sample representative of the universe of the Italiaroedtive industry, which is composed
of about 2,600 corporations.

Response rata high response rate of over 70 percent (1865).

Within the INGINEUS consortium, Sweden was the ardyntry that conducted the survey in
two industries: Autoparts and ICT.

Sample:The dataset used to identify the survey univerag fnrom Statistic Sweden, selecting
all the firms that operate in the Autoparts setmoautomotive, corresponding to the NACE 2
codes. For Autoparts that provided an eventual saofal 76 firms.

Company sizeThe data base lists small, medigime and large organizations. In order to
ensure the comparison with other INGINEUS countries only considered firms above 5
employees.

Response rat®f the 176 firms, 24 responded, giving a respaaseof 13.6%.
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ANNEX 1- COUNTRY SECTOR REPORT: ICT IN NORWAY

Authors: Heidi Wiig Aslesen _(Heidi.W.Aslesen@bi)noand Sverre Herstad
(sverre.herstad@nifu.no), Norwegian Institute fawudss in Innovation, Research and
Education (NIFU STEP, Norway, participant n9.10

1.1 Introduction

The purpose of this country sector report is tdyaeathe dynamics of GIN formation within
the Norwegian ICT sector, and understand their ji@eimpacts at the national economy
level. The following empirical report provides thasis for the Norwegian country report. It
presents empirical evidence in accordance witlittaeretical framework supplied elsewhere,
and conducts a preliminary discussion of how thegemal should be interpreted.

The general research question for WP9 is ; What @dNerns are forming in the selected
sectors, and to what extent are these influencage(d constrained) by contextual conditions
specific to these sectors?

With this as a starting point, this sector repascdsses how such conditions influence the
global innovation network footprints of Norwegia@T firms. As GINs emerge from a need
to seek out and coordinate complementary knowledgets on a global scale, we focus on
the knowledge & cumulativeness conditiarfsthe sector. As the last instance motive of GIN
linkages is to profit from innovation, we focus the opportunityconditions prevalent within
Norwegian ICTs.

The analysis depart from, and thus contribute &noing, the common assumption that firms
within ICTs are born globals, operating in a fagsivmg environment, based on knowledge
which evolve and diffuse rapidly across actors sace.

Innovation
activity and

strategy \
Regime

Global innovation
. N
(C:)Opnpd(?trit::;ty > 322 ractens network affiliation

Knowledge /

conditions

1.2 Methodology

The following is based on empirical data from & tledicated Ingineous survey, and b) four
strategically selected case studies. In additiorgraws background information from c)
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Community Innovation Survey 2006, which provide epresentative description of the
Norwegian ICT sector at the individual establishinemel. The definition of the ICBector
was predetermined by the project, and applied.

The dataset used to identify the survey universgersved from the public central business
register in Norway, “The Brgnngysund Register G&nffhis register is one of many sources
that commercial enterprises use to build up daeshésr publishing business statistics and
analysis and is also used by Statistics CentraNafwvay. The specific dataset used was
extracted from a commercial register (Proff Forvdhniro), as this is the solution subscribed
to by Bl Norwegian School of Management, and theeefeadily available for researchers at
this institution. The data are national and sirtee ériginal source is the national register
centre, the selections of firms that are includeddatasets are mostly independent of the
provider. We identified 2477 initial addresses @iihg to units operating within the three

selected industries (C10+11, C26.3 and J62) witmentban 5 employees. However some
were units of a single company with different otstjesome were published without e-mail

adresses. After manually working through the list were left with 1522 respondents with

address information.

The survey was conducted in three steps. Firstcamelucted a pilot survey which targeted
five selected firms, which provided us with feedbaa the questionnaire. This feedback was
communicated to the project management. Seconeleatronic questionnaire was sent to all
1522 respondents on which we had address informalioe response rate was abysmal, with
only 38 partial or completed responses. We thezed#cided to 1) focus on one industry (J62
with 756 firms) and 2) to use a commercial pollmgeau to contact all firms and ask for an
agreement in advance tespond to the survey. Finally 519 firms had agteede contacted.
The contact was in most cases the managing dire&tacompletion, we had all in all 182
partial and 127 complete responses.

The case study firms where identified by Ingenimuthe three selected sectors. Each partner
where to carry out 5 interviews with MNC that coudd found in those partner countries
carrying out interviews. The reason for selecting $ame company across partner countries
were to have the possibility to compare sector dyos and GIN strategies from diverse
regional and national innovation systems. The casedies were also companies that we
knew in advance had international activites (MNCip order to understand
internationalization strategies. A list of companiehere identified and each country
representative where to follow up on the suggestesks to see if the companies still had
activity in the country. For ICT both Sweden, EségiChina and South Africa followed up on
the same companies. In the case of Norway we emg@dth a list of companies and selected
4 of these and carried out 5 interviews (2 in thegést company). Below are some
background characteristics of the interviewed firms
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Table 11:Key background characteristics of the interviewieud.

Location of HQ | Employess in Activity in no

Norway of countries
Case 1 Norway 300 9
Case 2 Sweden ~ 600 / 226* 175
Case 3 Norway ~ 8000° 14

Case 4 us 68 Not known.

1.3  Subject 1: the present nature of sector activities your country

The Norwegian industrial system, which is strongdyninated by industries based on natural
resources, had by 2006 fostered an innovative @ustry which accounted for just below 5
per cent of private sector employment in firms wittore than 5 employees (CIS2006,
farming, hotels, restaurants and retail trade elerd). The same sector accounted for as much
as 18 per cent of private sector intramural R&CR006. These firms are more innovation
active (i.e. conduct innovation activities sucheag. R&D) than the Norwegian average (65
per cent compared to the average 35 per cent)reowl Bigh rates of product innovation; yet,
they are predominantly small or medium sized, aot affiliated with corporate groups:
According to CIS2006, the degree of group affibatishigher in the ICT sector than outside
it, yet, lower amongnnovation activdCT firms than among other innovation active firms.

Table 12: Estimated key characteristics of the Norwegian $&¢tor

Number Share (per cent)

All firms 1514 100
Innovation active 969 64
Present in foreign markets 640 42
Part of group 680 45
Innovation active only

Small (emp<99) 941 97
Medium sized (emp 100-249) 20 2
Large (emp>250) 8 0,8
Part of group 446 46
Product innovation 729 75

% Source: Proff Forvalt(*600 employees is stated lwirtwebpage, but Proff forvalt claim they only Ba26,
might be that these numbers reflect the departmefsker.
% Source:_http://telenor.no/om/telenor-i-norge/nokdd@index.jsp
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Process innovation 223 23

External innovation collaboration (any form/geodrgp 365 38

Regional innovation collaboration 250 26

Other domestic innovation collaboration 219 23

Foreign innovation collaboration 155 16

Note: Based on CIS2006, weighted establishment @at. Representative for firms with more than 5

employees. Nace rev 1.1 72.00-72.40, ISIC Rev24 Réference period 2004-2006.

Source: CIS2006.

Firms in the sector are also successful in transfuy innovation activities into output,
dominated by product innovations. 75 per cent obuation active firms launched a new
product during the reference period, compared tpdi6cent of other Norwegian innovation
active industrial firms. On the other hand, only®#8 cent of active firms introduced a new
production process, compared to 35 per cent ofr dbewvegian active firms.

The propensity to collaborate is slightly lower argannovation active Norwegian ICT firms

than among active firms in other sectors; whilep87 cent of ICT firms maintain some form

of collaboration, as many as 45 per cent of innomaactive firms in other industries do.

CIS2006 also reveal that off the total number ofatmrators in ICT, as many as 35 %
collaborate with customers located in the sameoregrhis is comparable to the share in
other industries. Yet, 58 % of ICT firm with collaation state that customers are of
somewhat or high importance, compared to a 37 %agecfor other industries. Data from the
Ingenious survey show that most firms have thegdatmarkets regionally or domestically

(Table 14). The exceptions to this rule are oriérntevards markets in Europe or the US
(Table 15). A domestic market orientation can basatered part and parcel of strong
domestic opportunity conditions, and the resul8img composition of the industry.

Table 13: Organizational characteristics, NOR INGINEUS syrgsample (g2)

Response Percent Response Count
Standalone company 88,2% 112
Subsidiary of an MNC 6,3% 8
Headquarter of an MNC 5,5% 7
answered question 127
skipped question 55

Table 14:Location of largest market, NOR INGINEUS survey par(g4.1)

Response Percent Response Count

Internal to your enterprise 0,8% 1
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A regional market (local region in your 35,8% 44
country)

Domestic market (rest of the country) 50,4% 62
An export market 13,0% 16
answered question 123
skipped question 59

Table 15:If an export market, was selected, then pleasedbelithe 3 most important destinations in
terms of sales (Survey q 4.2)

Response Percent Response Count
North America 50,0% 10
South America 15,0% 3
Western Europe 80,0% 16
Central & Eastern Europe 35,0% 7
Africa 15,0% 3
Japan & Australasia 15,0% 3
Rest of Asia 35,0% 7
Rest of the world (developing 5,0% 1
answered question 20
skipped question 162

The size composition of the industry, its markeemiation and its collaboration patterns
suggests that the Norwegian ICT sector as a wislbeavily embedded in regional or
national user-producer relationships. Below, weé milance this picture with reference to the
case studies, and discuss the apparent polarizafidhe industry between a very small
number of internationalized firms, and a large namif domestically oriented firms. We will
argue that this polarization is a key factor wheterpreting the global innovation network
affiliation of the industry, and not least its frteyprospects.

Table 16: The relationship between size, group affiliation amternational innovation collaboration

Small Medium sized Large
Part of group 43 % (423) 76 % (15) 100 % (8)
Present on international 52 % (491) 67 % (13) 88 % (7)
markets
Foreign innovation 16 % (149) 19 % (4) 13 % (1)
collaboration
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N (innovation active) 941 (100%) 20 (100%) 8 (100%)

Note: Based on CIS2006, weighted establishment level.dBt&enthesis indicates number of firms,
Representative for firms with more than 5 employdesreign innovation collaboration is with external
(outside corporate group) partners only.

Source: CIS2006

Last, it must be noted that the activities of theniegian ICTsectoras defined by official
classifications is not equal to Norwegian industcyivity within the technological domain of
ICTs. Firms defined as belonging to the ICT secdpresent only a certain proportion of ICT
development within the same economy, and thesédighgdy dependent on investments not
only in ICT hardware and software but in ICT-rethtenowledge development made by other
industrial sectors. Although we cannot empiricatlyestigate this issue here, it is reasonable
to believe that other industrial sectors are @itto the ICT sector not only as customers, but
also as providers of knowledge externalities updmckv innovation in the ICT sector may
feed. Excessive emphasis on the activities of tG& bkector as such, and itfirect
collaborative or sourcing linkages to the domestionomy, may come with the risk of such
indirect interdependencies being neglected. It alsmes with the risk of neglecting GIN
linkages between domestic ICT development and kedgd sources abroad which operate
through the activities of firms not defined as pHrthe ICT sector.

CI1S2006 allow us to distinguish between the ICTt@eand the technological area of ICT.
Table 17 below show the mean share of intramuralDRI& sector which target the
technology area of ICT, and the share of total I@thnology area intramural R&D
represented by each industrial sector. We seeirtiastments in intramural R&D targeting
ICT development constitute large proportion of théal investments made in intramural
R&D, in particular in low R&D intensity sectors suas infrastructure, trade & logistics. We
also note the large share of total ICT R&D condddby the machinery, instruments &
equipment sector, in addition to substantially im@ot shares conducted by the transportation
sector and knowledge intensive services not definedbelonging to the ICT sector.
According to these estimates, the defined ICT semtoount for about 40 percent of business
sector R&D in the technology area; whereas R&Dhim technology area in itself (inside and
outside the ICT sector) account for an impressB&2 per cent of total NOR business sector
intramural R&D.

Table 17 Share of intramural R&D targeting the technolagga ICT, by performing sector.

Share of sector
intramural R&D

Sector share of
NOR intramural

Sector share of
total NOR

targeting ICT R&D in ICT intramural R&D
technology area | technology area
Aquaculture 2,30 0,16 2,05
Extraction of petroleum & natural gas 1,41 0,33 9,8
Pulp& paper, food & beverages, leather 7,02 2,00 448,
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Chemicals & Pharma 0,19 0,05 7,47
Metalls 2,40 0,30 3,69
Machinery, instruments & equipment 24,70 22,39 06,8
Manufacturing, other 2,06 0,05 0,75
Infrastructure 25,44 1,25 1,45
Trade & logistics 50,54 14,83 8,67
Knowledge intensive services, ICT 34,14 18,41 15,94
excluded
ICT 66,59 40,22 17,85
Total (NOK 1000) 4 880 452 16 513 892
ICT technology area share of total NOR 29,55
intramural R&D
Note: Based on CIS2006, weighted sample (N=25 @28nbers are 1) the share of intramural R&D in
each sector targeting the technology area of ITh&share of NOR intramural R&D in this technglag
are accounted for by the different sectors, anthe)share of total intramural R&D accounted for [by
these sectors.

Source: CIS2006

Summary 1: GIN affiliation and the nature of ICT sector activities in Norway

Norwegian ICT firms predominantly serve regionadomestic markets. Yet, they are highly
innovation active, which illustrate strong oppoityrconditions in these domestic markets.
ICT firms are somewhat less oriented towards intiomacollaboration than firms in other
sectors, and once they collaborate, they custosnen iaverage more important than in other
sectors. The ICT sector in Norway only account40r% of private sector intramural R&D
targeting the technology area of ICT, suggestingt ih is densely interwoven with and
dependent on technological development occurringthier industries. This is consistent with
the tendency of ICT firms to collaborate with custrs located in the same region.

Taken together, this means that GIN formation isist@ined by strong domestic
opportunities for innovation, and (presumably) defsnce on knowledge externalities from
ICT-oriented R&D conducted in other Norwegian sexto
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1.4  Subject 2: the nature of innovation in the sector

CIS2006° establishment level micro data show that 64% afiégian firms worked actively
with innovation in the reference period 2004-2006,which as many as total of 75 %
launched a new product on the market during theespemiod. This is substantially above
country averages, suggesting that the sector hawalale and ample opportunities for
innovation at both market (output, pervasiveness) iaput (technology, knowledge) sides.
ICT firms covered by Ingineous surveyaterial similarly show extremely high product and
service innovation rates, although innovations Whace new to the firm only dominate over
innovations new to the industry and the world. Tixgher innovation rates in this survey
compared to CIS2006 may reflect response biasesetihhodological differences; but they
may also reflect that opportunities for innovationthe sector have grown throughout the
decade.

Table 18:Innovation activities the past three years (suygy

Share with Degree of novelty
innovation
type
New to New to New to None Response
the world the the firm count
industry
New products 94,3 % 20,0 % 35,7 % 57,4 % 16,5 % 11¢
New services 92,6 % 12,4 % 32,79 66,4 % 14,2 % 111
New production processes 85,2 % 7,79 25,0 % 52,9|% 27,9 % 104
New logistics, distribution 80,3 % 3,1% 12,2 % 33,7% 57,1 % 98
etc
New supporting activities 87,7 % 2,8% 10,3 9 5%,1 38,3 % 107

Yet, these high rates of innovation do not seemeftect in broad external collaborative
knowledge development, nor in patterns of conti@obwtsourcing of R&D work. Although
the availability of technology “embodied” in hardwaand software is a key characteristic of
the ICT sector, contractual sourcing beyond thig.(&R&D services) is relatively rare,
because of constraints on modularization of innowatvork which is heavily dependent on
internal specialized knowledge resources, and Isecthe structure of upstream component
supply is radically different within ICTs than withe.g. traditional manufacturing industries,
where large technology transfers occur through siyeply chain. Most Ingineous survey

% The Community Innovation Statistics (CIS) are pmehlin 27 Member States of the European Union, 3
countries of the European Free Trade AssociatioRT&) and in EU candidate countries based on the
Commission Regulation No 1450/2004. The data is lecdd on a four-yearly basis.
http://epp.eurostat.ec.europa.eu/portal/page/ponitaiodata/cis
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sample firms therefore claim that most technoldgicputs are produced in-house. We do
note, however, that a substantial proportion os¢heurvey firms buy most technological
inputs form MNC with which they are not affiliatelt.is reasonable to believe that this point
to the importance of technology embodied in sofevand hardware acquired from such
firms.

Table 19: The most important sources of technology, NOR Susample (q6).

Share Number
We produce most technological inputs in-house 58,4% 73
We buy most of our inputs from other branches of 4,0% 5
our own MNC
We buy most of our inputs from firms which are 15,2% 19
not MNCs
We buy most of our inputs from MNCs with which 21,6% 27
we are not formally affiliated
We buy most of our inputs from public-sector 0,8% 1
organisations, e.g. research institutes, univessiti
etc
answered question 125
skipped question 57

In the ICT industry, new services offered to custesnare in rapid and continuous change,
and so is the overall market structure and dynamisome cases, this includes the formation
of new so-called double-sided markets, in whichpgtwriders of ICT-based services relate to
several sub-markets. They sell internet accessécset of clients; and access to the resulting
internet customer base including complementaryises\such as invoicing to another set (i.e.
application developers or advertising agencies) &al parcel of innovation in ICT services
are such experimentation with the generation of erdy new services as such, but new
market and pricing structures. “The rules of thengare changing in a way that is disruptive
to the telecom business”, says one respondent,irankis case it is related more to the
formation of new market logiosnabledby technologies which are present already, than the
development of new technologies. This is reflearedh shift in the composition of core
competencies (se next section) away from techrknalvledge, with resulting changes in
external network affiliation.

It has also during the last decade been reflectampportunity conditions highly specific to
the industry. All but one of the interviewed firmaperates in markets where opportunities for
innovation have been enormous, generated by vegit hates of technological change
combined with rapid absorption in existing markdise cases represent firms that either have
one main innovation at the core of their activitiise. a web browser or mobile
communication technology) to firms that cover th®ole value chain of ICT related activities
(from ‘*hardware’ telecommunication equipment to meghd communication services). Even
though these companies are in the same statigtabefined sector, and all are innovative, the
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nature of the specific interplay between technaalgopportunity, pervasiveness and market
change faced by each case study firm vary subatigritetween them.

Case 3 operate in a context where the rate of ehaglow and cumulativeness is high;
demand is contingent on network capacity expansants maintenance and oriented more
towards operational reliability and maintainabilttyan radical technological solutions. Both
idea generation and subsequent development praaeetsarried out internally, innovation
sources being internally generated tacit knowledgmed from the experience of skilled
engineers. According to the Pavitt taxonomy (1984¢ firm belong to the category of
specialized suppliers where innovation is focusedperformance improvement, reliability
and customization. On the market side the compelayeas to a stable professional market for
investment goods and the customers are demandimg campetentwithin relevant
technological areas. As such the market cannoeee as a driver for radical innovation. It is
representing a rather constrained demand side.h®rother hand, it forces a very strong
emphasis on incremental innovations and engineesogllence, which increases the reliance
of the case company on specialized, tacit knowledfes binds the activity to the present
context of location, and centers innovation onintgrnal processes combined with sourcing
of technology ‘embodied’ in component supply (seearticular Hauknes & Knell, 2009).
This ‘low opportunity-high cumulativeness’ compamyust therefore be considered an
‘outlier’ when compared to the overall charactérsstof the sector in Norway, and this is
attributable to its role as hardware producer.

The second case has an innovative product dirécteards a fast moving market, competing
with the largest global players in the field. Theompetitive advantage lays in that their
product and their strength is their internal inrtawa capability and the focus on continuous
development on the technical side. Other inputofacare the technological possibilities and
feedback from the markets. The respondent indidhtgstheir competitors are better on the
market side with regard to commercializing new picid and innovations, suggesting that the
respondents have strong opportunities for innowatomth on the technological input (strong
internal technical competences) side and on th&ehaide (from the business-to-business
segment), however their ability to harness marldg-spportunities is hampered by a strong
orientation towards the technical aspects of tioglyoct.

The three other interviews represent cases thain agdate differently to innovation
opportunities. These are firms able to make usextd@rnal technological opportunities, using
different open innovation strategies such as sogrcsearch and collaboration. One of the
cases has developed a strategy of acquiring nevicappns from external developers by
offering these accesses to their pool of custona@d through the purchase of strategic
enterprises for market access (e.g. the purchaadanhk as a platform for the development of
ICT-based financial services targeting consumerkata). The other company has a strategy
of sourcing technology and competence in the fofsntall enterprises. Both companies take
part in innovation collaboration with indigenoudas. For these firms the open innovation
strategy linked to strong partnerships aroundiffer@nt international activities, is combined
with an internal research and innovation stratedyene there seems to have developed a
strong internal innovation system within the entisg able to accumulate knowledge and a
competitive advantages. One of these companiesdsthiat they had consolidated their
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activities the last years in order to have focusore activities and that the global system of
innovation of which they are part is now to be dneer of innovation in the company.

Most of the respondents emphasized the role ofnidwdet as an innovation driver, explaining
the companies’ broad external search, collaboragonrcing and direct investment in order
to customize products and services to specific starkeeds. The companies’
internationalization strategies were explained lpgeness to market, and the importance of
understanding and access local needs. As such mhinksviedge is used to diversify
technologies and services. One of the firms haertaikto use anthropologist to study
people’s needs and their perception of new senaceéschnologies in a specific region. Such
market knowledge can probably be characterized@g macit and harder wtandardize and
to spread in the global enterprise structure, h@neemphasizing the need for such specific
knowledge in order to target your market.

Table 20: Innovation drivers & strategy in Norwegian casenfir

Opportunity conditions Strategy
Technology Market

Case 1 | Relatively high Low in domestic and To be best on their core
technological opportunity | medium in international technology.
due predominantly to markets — but less able to use
strength of internal potential for own innovation
knowledge base & routines. purposes besides core

activity.

Case 2 | Medium. Cumulative Low to medium in To continuously follow
development of specialized international markets. market demand, and cut
internal competencies. Constrained by conservative production costs.

infrastructure investment
market.

Case 3 | High - induce High in domestic & Combine external,
entrepreneurial activity, international markets. High | international search,
acquires external knowledgerate of new product & servicgcollaboration and sourcing
as well as building own introduction, driven partly by with broad internal
capacity to innovate. external developers. communication and idea

generation.

Case 4 | High, due partly to intense | High in domestic & Combine external,
small-firm based international markets. international search,
experimentation with new | Enormous parent group collaboration & sourcing with
technologies. expansion supported by broad internal communication

market with high product & | and idea generation.
service diversification &
replacement rates.

By way of concluding, both survey and case dataakthat opportunities for innovation in
the ICT sector are high but stemming less fromnetdygical development per se, than from
the sector itself experimenting with new marketstures (i.e. dual markets), new business
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models and new services. The sector consequentrgsséo ‘bridge’ a set of technological
opportunities which are already in place, in ergtr arising markets.

Summary 2: GIN affiliation and the nature of innovation in Norwegian ICTs

The Norwegian ICT sector is characterized by highovation activity and opportunities,
stemming from a strong demand side drive. Thisnised to a strong emphasis on internal
knowledge development and innovation activity. Frilms it can be indicated that the GIN
potential in this sectais linked to the ability of firms to use global rkats as sources for
innovation, i.e. the ability of firms to succes$fupenetrate and learn from international
markets. This potential does not materialize indbetor as a whole, due to a strong domestic
demand drive. Constraining GIN formation furthepiesumablythe dependence of the sector
on spillovers from knowledge development in othedustrial sectors. Yet, the case studies
show that once firms become international playéesy tgain access to far more diverse
information and technology inputs than what is e domestically, and they work
systematically with harnessing them.

1.5  Subject 3: the nature of knowledge

The above portrayed nature of innovation and opiatst conditions reflect direct in the
composition of firm knowledge bases and the natdirenowledge development. Competing
within the telecommunication and ICT sector requine development of sector specific
knowledge assets, of which technical programmintisstiften constitute only a basic skill
which does not set companies apart. Most of thepammes employ “only” people with higher
education, making the education system — and byidgaton the larger regional labor market
- important for basic competence maintenance amparesion. ICT systems are based on a
common “core” consisting of algorithms and otheghty advanced mathematics, knowledge
on which is supplied through this education systel@nce, many employees are part of the
‘epistemic community’ of programmers, in which amooon language exist which eases
communication across cultural and social distarzce] enable — in itself — sourcing of
knowledge-intensive activities.

One of the respondents explains how the companyaHasre technology’ that travel well
across the boundaries of the firm, and that ispeeially within activity areas covered by this
epistemic community that different enterprise umitsrked together, as other knowledge
areas where more context dependent. Most of thgonelents also stress that a lot of
knowledge is accumulated which is highly specificdommunities of practice’ either within
the organization or related to its location (elg tegional labor market).

The development of specific IC3ervicesdirected to different markets (or customer groups)
appear to ad a distinct layer fifim specificknowledge development on top of this sector-
specific platform. This knowledge relate to the erstianding of specific customer or market
needs, the ability to predict directions of develgmt and the ability to select and discard
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information and ideas from the outside. New sew/i&eapplications are consequently based
on a codified core upon which more tacit elemeptadded and drive the development and
final product. As such, many of the interviewednis combine the STI and DUI modes of
innovation in different stages of the innovatiorogess, where synthetic knowledge and a
STI-mode of innovation is found in the early stages thereafter apply a more DUI mode of
innovation.

Several case firms therefore also stress the irapcet of knowledge embedded in the firms’
culture and “language”, and thus both the imporaat “socializing” new employees into
this and the challenges related to rebuilding thiganizational context abroad. One of the
respondents portrays a picture of high cumulatisenend of competences located in the
interface between a “good blend of engineeringgesibns and experience-based knowledge
which is sitting in the walls”. Further the respents say that new employees can enter into
stand-alone tasks after a couple of months of ushdraining, but in order to understand the
system as such they must have worked actively wvitr at least a year.

This firm level cumulativeness - understood as Kedge accumulation of today can serve as
building blocks for innovations tomorrow - is higbr these firms even if their modes of
innovation differ. One of the firms emphasize agpnatic way of organizing innovation
activities as we “just do it, we solve problemsngsthe smartest people we have” without
placing excessive emphasis on routines and onwwoitp traditional hierarchical lines. This
underscores how “core competencies” extend beybtwedntere technical aspects of the
product to include internal processes and routtfee®loped cumulatively. This, of course, is
a routine in itself, well institutionalized in tlkempany.

With respect to the overall degree of cumulativenese see indications of a certain
polarization between the large-firm and the smiathfsector, but also of direct and indirect
mutual interdependencies between these two sedtorghe large firms covered by our
interviews, the underlying knowledge base is higtdynplex and developed by drawing on a
relatively wide range of external information s@gcand academic fields. The knowledge
base in these firms does seem to be cumulativeaansuich follow a pattern of “creative
accumulation” where large firms dominate and indusbncentration is high (see Breschi et
al 2000). However, the two largest global playetenviewed also reveal how this process of
creative accumulation within such incumbents ar¢éermoven with technology and
application sourcing strategies which are highlyemxally oriented, thus presupposing the
existence of small entrepreneurial firms or exteapplication developers whe in turn -
need the complementary capabilities offered byldhge-firm sector. The largest interviewed
firms goes as far as explicitly stating that théfgloa complete package of extremely wide
distribution (i.e. its existing customer base), &lsb complementary invoicing services etc. to
small application developers.

This means that two different technological reginegsst side by side; a small-firm based
regime fed by ample opportunities to develop negagdand concepts based on the existing
platform provided by ICTs; and a large-firm sectanich both feed on this process with
external experimentation (thus reducing the need diwn long-term R&D under high
volatility and uncertainty conditions), and contrib knowledge (e.g. through spillovers from
labor mobility) upstream and complementary captddi downstream to the same
entrepreneurial regime. The basic competenciesseacgto enter into the game of software
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and service development is relatively widely dsited and the innovation-pull from the
demand side is strong; yet, in order to grow beythiedentrepreneurial stageit is necessary to
— also in this sector — either develop a largeaoizationally embedded knowledge base and
set of complementarity capabilities, or source eéhfesm large firms holding them.

Summary 3: GIN affiliation and the nature of knowledge in Norwegian ICT

The knowledge base of the Norwegian ICT sectoristssf two distinct components, which
are complementary to each other at the level ofithe On the one hand, all firms build on
1) a codified platform, which represent a potental Gin formation as the knowledge is
highly codified. The other knowledge condition iskked to the 2) tacit, and often firm-
specific, knowledge linked to development of new®es and applications. This form of
knowledge constrains GIN formation, because itsettggment is located in the interface
between customer collaboration, internal knowledgeclopment, and specialized knowledge
spillovers from other industrial activities, makirndnighly place-specific and sticky.

Our case studies suggest that the locus of inmmvdtas shifted towards type 2 knowledge.
This means that the potential for GIN formatiorretatively limited if you are not able to
engage in FDI or are part on an MNC — as you nedzktpresent in the industrial contexts in
which type 2 knowledge is located if you are to itefp it. Firms that are able to combine the
two main knowledge components by staying updatedraontributing to the development of
ICT platform technologies while at the same timewlng insights from and adapting
products to various contexts of application are ahe with the highest potential for GIN
formation (as many of the case).

1.6  Subject 4: locations and internationalization

We not turn to consider explicitly how the abovertmyed knowledge and opportunity
conditions reflect in the global innovation netwadfiliation of the Norwegian ICT industry.
As a point of departure, we recapitalize that ¢cmation propensities are below those found
in other Norwegian industries, and that only al®per cent of Norwegian ICT firms source
R&D services from abroad. We also recapitalize dphparent shift away from emphasis on
the technicalaspects of ICTs, towards the build-up of corpokatewledge bases which are
more conducive to the ongoing identification analization of ideas and opportunitibased
ontechnical platforms which are already there — @ilable through contractual sourcing.

According to CIS2006, only 16 % of Norwegian ICThis with more than 5 employees have
sourced R&D services domestically in Norway, andydh per cent have sourced such
services internationally (Table 21), parent gromgsuabroad included. Furthermore, we see
that the ICT sector is the second lowest rankindp wespect to R&D purchases abroad, with
only approximately 2 per cent of total R&D spendialjpcated to such purchases. This
reinforces the picture of the industry as heavilyermted towards internal knowledge

development linked to customer collaboration.
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Table 21: Norwegian R&D sourcing by sector and geography

Share of total R&D in sector Share of firms in sector with R&D
sourced from parent group unit or sourcing, by geography
independent actors, by geography

Abroad In Norway Abroad In Norway

Aquaculture 2,14 8,31 12,03 32,56
Extraction of petroleum & 14,61 33,15 14,55 25,47
natural gas

Pulp& paper, food & 3,40 10,35 4,21 12,87
beverages, leather & tobac

Chemicals & Pharma 15,94 5,87 27,23 30,49
Metals 4,66 7,78 5,13 19,92
Machinery, instruments & 0,42 6,81 7,2 19,99
equipment

Manufacturing, other 3,29 18,52 7,17 29,03
Infrastructure 5,49 22,78 1,26 10,77
Trade & logistics 5,82 17,17 2,98 8,21
Knowledge intensive 3,04 19,99 3,63 9,62
services, ICT excluded

ICT 2,32 5,03 5,25 15,76
All industries 4,92 13 4,81 13,87

Source: CIS2006.

Table 22 below show that 17 per cent of NOR sursayple firms have offshored R&D,
which is high compared to the 5 per cent indicdigdNorwegian CIS2006 data (table 21).
This is most likely to due to differences in thdini@ons applied with respect to sourcing
(CIS2006) and offshoring (Ingineous). In contrast@IS2006, the dedicated survey data
allows us to investigate in more detail the loaafiactors which are at play in such offshoring

processes.

Table 22: R&D offshoring propensities of NOR survey firms ($ey q9.1)

Percent Count
Has offshored R&D 17,4% 20
Has not offshored R&D 82,6% 95
answered question 115
skipped question 67
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The point of departure for Table 23 is the 20 obmtons from Table 21 which have
offshored R&D. The column marked 1 indicate thershaf these observations which have
stated that any given location factor is importavitereas the columns under 2 indicate the
relative importance of the given factor for offsimgr of production & innovation,
respectively. We see clearly how human capitalaec@ved as important by most firms,
whereas infrastructure, financial incentives andgtiiational conditions appear far less
important. And — importantly — we note that onlyp@ét of 20 observations state that market
access is an important factor behind the decisonftshore R&D. This means that it is
predominantly factors on the input side which agecpived as important; and these in turn
are dominated by factoiher than thosedirectly attributable to knowledge infrastructures
and services. This observation is highly importaith respect to the prospective implications
of GINs, and for the purpose of developing policy.

Table 23: Location factors for offshoring of production & iowation, NOR INGINEUS sample (g9.2,
assuming yes on 9.1, all important factors arestanbrked)

1-Overall 2-Relative importance of the factor

Importance

Share stating | Offshoring Offshoring Response

importance of of count

of factor production innovation

Availability of specialized knowledge ih 52,4 % 81,8 % 36,4 % 11
region
Availability of qualified human capital in 81,0 % 76,5 % 41,2 % 17
region
Access to knowledge infrastructure and 38,1 % 50,0 % 62,5 % 8
services
Access to other infrastructure, cheaper 47,6 % 80,0 % 30,0 % 10
production resources
Market access 28,6 % 100,0 % 16,7 % 6
Incentives for the location of activities (tax 23,8 % 100,0 % 60,0 % 5
incentives etc)
Efficient financial markets 9,5 % 0,0 % 100,0 % 2
The level of ethical standards and trust 4,8 % %,0 100,0 % 1
The enforcement of intellectual propefty 4,8% 100,0 % 100,0 % 1
rights
Following clients who are outsourcing 9,5 % 50,0 % 50,0 % 2
Other 4.8 % 100,0 % 0,0 % 1
Answered 21
Skipped 161
Note: Percentages under 1 are calculated with the tesglonse count as base, and indicate the importernbe factor.
Percentages under 2 are calculated with the faegponse count as base, and give the relative temum of the factor fo
offshoring of production and innovation, respectiVhe Table must be therefore be read from letitéoright.
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Yet, there is one exception to this rule. The inguoce of thedomesticcustomer to
innovation in the Norwegian ICT sector becomes rbfeavident when we now turn to
consider its embeddedness in global innovation odsv The importance of this actor group
is clearly revealed in Table 24, which show that@dt 95 per cent of the firms in the sample
have collaborated with customers. These collabgralinkages are distinctively oriented
towards customers in own region or own country. Aleo note that this home-base
preference appear to be stronger with respectriigpettors, consultancy companies and — not
surprisingly — government. With respect to the fiwomer groups, this could be caused by
high sensitivity towards trust and social/cultupsbximity and by issues related to search
costs. Between 75 per cent and 80 per cent of cokpahat state such collaborative
relationships have established these at home.
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Table 24: Collaboration partners used, most important inriongproject last three years. NOR Ingineous susayple (q8).

Partner Geographical distribution of collaboration when mantained
used
Own Own North South Western | Eeastern/ | Africa Japan Asia, N
region country | America America | Europe Central Australasia other
Europe

Customers 94,8 % 42,2 % 70,6 % 55 % 0,9 % 13,8/% ,7 %3 0,0 % 2,8 % 5,5 % 109
Suppliers 82,6 % 21,1 % 62,1 % 13,7 % 2,1% 23,2|% 8,4 % 0,0 % 3,2% 9,5 % 95
Competitors 43,5 % 28,0 % 78,09 8,09 0,0 % 12,0(% 0,0 % 0,0 % 0,0 % 0,0 % 50
Consultancy companies 48,7 9 33,9% 75,0 Po 0,0p6 89, 7,1% 3,6 % 0,0 % 0,0 % 1,8 % 56
Government 47,8 % 20,0 % 81,89 1,89 3,6 % 91% 8% 1,8% 1,8% 5,5 % 55
Domestic 38,3 % 31,8% 68,2 % 0,0 % 2,3% 11,4 % 2,3% 00 0,0% 2,3% 44
universities/research
institutions
Foreign 22,6 % 38,5 % 46,2 % 3,8% 3,8 % 23,1 % 3,8 % 00 0,0% 3.8% 26
universities/research
institutions
Other 7,0 % 25,0 % 37,5 % 12,59 12,5% 37,5 % w®,5 125% 12,5% 25,0 % 8
Answered 115
Skipped 67
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The interviewed firms are embedded in the natiamabvation system of their location (in
this case Norway), but this embeddedness can anlg minor degree be attributed to
collaborative linkages beyond customer interac(icese 4), or to research system support.
Two of the companies are originally Norwegian, wfiich one has a 150 years history, and
the other is a younger spin-off company. The formggresents Norway’s largest research
environments within ICT, with extensive cooperatwith universities and industrial partners.
It is unique to the sector in the sense that itthasugh the years been involved in a broad
specter of R&D activities, having the role as ‘Natbuilder’. Although listed on the Oslo and
New York stock exchanges, it remains majority owbgdhe Norwegian government. The
shift in the composition of core competencies afvagn technical aspects to a stronger focus
on service and application development in variousrnational markets have resulted in a
substantial weakening of the linkages betweenfitmsand the Norwegian NIS.

The latter company remain oriented towards thertieeh aspects of software development,
but emerge as weakly linked to the innovation sysite Norway due to a) a weak domestic
demand base, and b) a distinct reluctance towangiageng in interaction with the Norwegian
science system because, according to the responides tend to benefit the research system
more than the firm. To the extent that this firntiezl to the Norwegian economy it is through
the large in-house knowledge base which it has Idped cumulatively. Another case
company (case 2) show a similar degree of weak dbenenkages externally, combined with
strong and organizationally embedded ‘sticky compets’. This case has previously had
technical collaboration in Norway, and while it r@éms heavily oriented towards technical
knowledge the respondent point out those weakeredbmlinkages has followed from more
attention being directed abroad. One of the casesfis present in Norway for the purpose of
market fronting, and thus show relatively strongtsocustomer base in Norway on the one
hand, and its parent group international networkhenother.

It appears thandirect linkages to the larger economy, through the lalmarket, matter also
domestically — either in contributing to their erddeng (case 3) or in constraining this
embeddedness (case 1 & 2 in particular). Combinia thhe strong emphasis among other
industries on ICT technology area R&D, this raigegstions concerning interdependencies
between the ICT sector and other industrial sectorgking by means of labour market
externalities.

According to the case firms, the Norwegian econoepyesents strong supply side limitations
with respect to quantity of labour with relevantillsk This supply side limitation on
knowledge, combined with narrow although demandiogestic markets, has been a key
driver behind FDI-based internationalisation of I8& sector in Norway. By implication, the
large share of the sector which has not yet intemnalised by means of FDI can be assumed
to be those which operate in domestic market niemesare too small to have experienced
labour supply limitations, alternatively those whimay draw most heavily on labour market
externalities originating in other industrial sesto

Summary 4: locations & internationalization in Norwegian ICT

Offshoring of R&D is a relatively rare phenomenam Norwegian ICTs. When such
offshoring is conducted, the main location facteraiccess to qualified human capital &
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specialized knowledge. We have also seen that atimvcollaboration and R&D sourcing at
home is relatively rare. Taken together, this sstgythat the industry is highly dependent on
skills available in labor markets, combined witlexamity to important customers/markets.

These are locations factors which are highly spetdf certain places. This constrains the
GIN network affiliation of the sector.

1.7  Subject 5: sector embeddedness in GINs

We keep in mind that, according to CIS2006 estisjabaly 5 per cent of Norwegian ICT
firms source R&D services from abroad, and thatseetor only spend approximately 2,3 per
cent of its R&D investments on such internationaichases. The latter is very low compared
to the 5 per cent spent abroad by the ‘averagewdgian firm. Applying the broader
Ingineous survey definition of ‘technology acquit changes these numbers somewhat, but
does not alter the overall picture of a sector waitlow international sourcing propensity. We
also keep in mind how similar estimates indicatat tnly 16 per cent of Norwegian ICT
firms have international innovation collaborati@s defined according to Eurostat and the
Oslo Manual. Compared to a 20% average for allratidustries combined, this is a low rate
of collaboration-based internationalisation. YetS @perate with a very strict definition of
collaboration as involving mutual exchanges of kleage, for the purpose of developing
new knowledge, and sets it clearly apart from imfation use and contractual sourcing. The
broader definition of ‘linkages’ used by the Ingie survey show that only half of the
sample firms havenot established formal or informal linkages with cusessn abroad.
Similarly, only about 42 per cent of the survey p@mhas not established linkages with
suppliers abroad. On the other hand, linkages teign competitors and research system
actors are rare (see Table 25 below).

Table 25: Informal and informal linkages towards foreign aaooups, NOR INGINEUS survey
sample (g8)

Formal Informal No linkage N

Customers 29,1 % 27,2 % 49,5 % 103
Suppliers 36,2 % 26,7 % 41,9 % 105
Competitors 4,7 % 10,6 % 85,9 % 85
Consultants 17,4 % 19,8 % 65,1 % 86
Government 16,5 % 4,7 % 80,0 % 85
Universities/research 11,0% 7,3 % 82,9 % 82
labs

Other 52 % 0,0 % 94,8 % 58
Answered 111
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Skipped 71

This suggests that international linkages in th€ iQdustry predominantly take the form of
looser (early phase) innovation search and (impftaten stage) sourcing of modular
hardware/software, than committed innovation calfabion with external actors, abroad.
Below we have therefore first calculated the avenagmber of world regions in which firms
in which firms in different sectors have a colladtore linkage. As Table 26 show, the
average for the Norwegian ICT sector is below thentry average. Yet, when we compare
only those firms which already have decided to gegan collaboration (any
form/geography), the picture changes as the sactwrscore above the national average. This
is indicating that part of the story behind the we#ernational collaborative linkages of the
Norwegian ICT industry is the lower propensity &fTl firms to engage in collaboration in
general, following from a stronger dependence framural R&D combined with innovation
search, more than a lower propensityrtternationaliseits collaborative network: Once the
decision to engage in innovation collaboration afngéd by Eurostat has been taken, the
network is above country average international@ed comparable to most other industries
except Chemicals & Pharma.

Table 26: Geographical scope of Norwegian industry innovatiollaboration networks, by sector

Average number of world regions in which a
collaborative linkage has been established
All active Collaborators only

Aquaculture 0,80 1,13
Extraction of petroleum & natural gas 1,05 1,58
Pulp& paper, food & beverages, leather| & 0,66 1,53
tobacco
Chemicals & Pharma 1,70 2,21
Metalls 0,50 1,12
Machinery, instruments & equipment 0,77 1,56
Manufacturing, other 0,49 1,16
Infrastructure 0,65 1,13
Trade & logistics 0,52 1,39
Knowledge intensive services, ICT excluded 0,70 21,3
ICT 0,61 1,52
Average, all industries 0,65 1,41
N (weighted sample) 8922 3988

Source: CIS2006
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Part of this picture is also the importance of aodiration and information diffusion within
multinational corporate groups. Case 1, which hasaegy of combining selective customer
interaction with deep, cumulative internal knowleddevelopment, emphasises strongly the
build-up of the internal socio-cultural basis f@ntmunication across subsidiaries in different
world regions (see next chapter). Case 3 & 4 fotoattis picture, by pointing to the role of
the corporate group network (and by implicationiliate units located abroad) as search
spaces and knowledge diffusion mechanisms. Beieggpot in numerous contexts exposes the
group network to richer information (search); ahd same presence serve as “platforms” for
more committed external collaboration (Asheim, Eberger, & Herstad, 2010). Harnessing
the advantages of GIN affiliation through multi-ymulti-location corporate group networks
forces a stronger explicit focus on building inedrabsorptive (affiliates in different contexts)
and communicative (across affiliated units) capgaditowever, one of the respondents says
“there are instances of information overload, yaorot relate to all available knowledge that
is developed through GIN”. These issues of inforamabverload, attention allocation and
communicative capacity are critical in a sector ehhincreasinglyrelies on linking diverse
market information to technological opportunitydasill be treated below.

In sum, the quantitative data indicate that the wégian ICT sector is dependent on
international information, which it gains througkasch interfaces that include corporate
networks, and which do not overlap with collabomatilinkages. It is dependent on b)
customer interaction, which is heavily oriented &ogls customers at home and thus nurtured
or constrained by domestic markets. The exceptdhis rule is large ICT companies which
expand abroad for the purpose of seeking out mioerse market to interact with. Last, it is
to a very little degree oriented towards sourcirfigknowledge, beyond what occur as
embodied in software and hardware. The low propgtsiengage in international innovation
sourcing appear somewhat contradictory the pictdien portrayed of ICTs as a sector not
only producing the technological foundation for lsuaternational sourcing, but also one
engaging actively in it. Yet, exceptions of thideriare again found in large enterprises
operating in high-opportunity environments (i.esesa 3 & 4), in which intense external
experimentation with new technologies and applcetienable such large firms to build part
of their innovation strategy on external sourcifigeghnology-based firms or applications.

The case studies point to the limitations of broadvation sourcing. One of the case firms
goes as far as revealing a distinctively negatittdude towards innovation sourcing.
Collaboration with the domestic science systenmescdbed as a process of “training others”,
in the sense that the company is far more advaimctgtir field than relevant science system
partners in Norway (implicitly elsewhere as wellhe respondent point to the importance of
being in control of the project and its resour@ex] to how work processes and management
systems in the science system is less conducitteetcompanies way of working — “to little
flexibility, and they move to slow”. Further, thespondent was critical to the use of external
knowledge milieus or consultants for the generatidn'core knowledge’, because such
strategies a) assume the existence of relevanteteme bases externally, within the domain
on which the company attempt to be world-leadingg &ecause it entail that this core
knowledge accumulate outside own organization. Atiog to the respondent, from the
perspective of his firm and area of activity theiow of large-scale “outsourcing” of work
(including innovation) to low-cost countries is @& btrange: “We don’t want to outsource
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critical work, because we then fund knowledge dgwelent somewhere else. We have been
very conscious about accumulating knowledge in-adaysdoing everything which is critical
ourselves.” The companies’ vision is to still keggpwing, and can at this stage not afford to
‘give away’ anything to other. The only possiblecemtion to this, according to the
respondent, is “when the knowledge is stable”.

In general, the internationalisation strategiethefcase companies reflect the different regime
conditions they operate under. One of the companidsch still operate based on a
distinctively “technical” knowledge base, have bithed offices in Eastern Europe with
good supply of technically qualified and much clexd®T programmers — for reasons related
to the education system but also because othestinaluactors have served to “educate” the
workforce. One of its subsidiaries was establishea direct result of another MNE closing
down its plant there. These daughter companieslarated where basic competences
necessary to build umternal organisationally embedded knowledge bases are folinel
company now has offices in 11 countries outsidewdgr including China, Korea and
Taiwan. Yet, 2/3 of product development activiteee conducted in Northern Europe, i.e.
Sweden and Norway. The process of greenfield-bastednationalisation is described as
gradual; partly due to lack of external locatiootéa drivers and partly because the firm focus
heavily on organisational development and integratif new subsidiaries. It has no presence
in India, and explicitly state that this is duelédour market characteristics which are not
conducive to its preferred mode of organisation.

Case 3 show a very different internationalisatitnategy, with extensive acquisition-based
FDI in all three core areas; technology, market aedsices. The respondent says that for
many of the daughter companies (like the one ingBatesh), being part of a large
multinational company, works as a door opener tdwaother business partners and
knowledge milieus in their region/country. The daigy companies are relatively autonomous
and innovation efforts and initiatives in the rawb units have their own rationale and
trajectory, however relating to the overall entegrstrategy in the specific areas. The
daughter companies often have strong regional atioms and networks; this is also
motivated from the HQ. The trend in the company lsn that more and more research are
carried out in the different units outside of th@® kh Norway, entailing that “the research
activities at the HQ continuously must legitimize eéxistence”. It must be stressed that this
company is very large, and has a tradition for msitee technical R&D in Norway. It must
also be stressed that this pattern of internativai@bn, although containing clear elements of
technology sourcing, is largely driven by the shdor opportunities in diverse markets.

For case 2, the main driver of internationalisai®fiaccess to competences and resources at
an acceptable price”. Its activities abroad areapstd between production and assembly
activity in China, and basic R&D in the US. Acties in Norway are held at a constant level,
and the underlying knowledge base continues toveviohse at the intersection between these
different international activities, and externalugachain (customers & suppliers) interaction.
The core innovations are developed at “home”, basedompetences accumulated in-house
in this organisation. With regard tearning and knowledge accumulation activitieshase
foreign locations, the respondent believe thatpbsition of the Chineese units in the value
chain will change as more and more development vgnelocated to China. The foreign
units will start to see opportunities at the irded between different products and
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technologies that actors in the “North” who arecsplesed in certain niches (technologies and
products) do not necessarily see. The technolotjiat subsidiaries are exposed to and
conduct may seem simple, but the variety of difierdevelopment tasks can trigger

opportunities for learning no longer available peaalised firms in the North. According to

the respondent, Chinese operations and indusegibms may become *“...melting pot for

processes which each on their own may seem verglainbut nobody else sees the whole
picture like they do”.

Summary 5: The GIN embeddedness of the Norwegian ICsector

The Norwegian ICT sector source a relatively lowpartion of its total R&D from actors
abroad. Further, the geographical scope of thevemmmn collaboration network of the
average Norwegian ICT firm is well below other secverages. This reflect the combined
effects of a lower overall propensity to engagecontract R&D (in favour of in-house
knowledge development), and a lower propensitynigage in collaboration altogether (again,
in favour of in-house knowledge development). Idiadn, it may also reflect how informal
linkages. Once ICT firms have decided to engag®imal collaboration, the geographical
scope of the collaboration network is well abovartdoy averages.

Combined this point back to the importance of ustirding how specifiknowledge and
opportunity conditiongmpact on R&D sourcing and collaboration propemsitin general,
and thus affiliation with GIN networks by meansloése linkages.
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Innovation Search

Innovation Collaboration

Innovation Sourcing

R&D location factors

Domestic International Domestic International Domestic Abroad Domestic Abroad
Broad use of
Very limited use !nternatlpnal Dense _W|th|n . “Sticky”
. information group linkages; . Customer
of domestic ) M competences in .
) ; sources; subsidiaries abroad proximity, Access
information . . . Weak, although HQ are o
— programming No significant collaborate with . to qualified
sources. " . . some use of continuously
o ' communities, domestic business : . Weak. Strategy of personnel (labor
@| Electronic user . national science o . reproduced.
: customers & collaboration customers. avoiding sourcing. S markets) most
O | community to ) : system. Strategy of Supply limitations | .
competitors. partners. Electronic user o : ; ; important
front/search . . avoiding sourcing. in regional/ .
Electronic user community to . determinant for
consumer . national labor L
community to front consumer R&D activity.
markets? market
front consumer markets?
markets?
Access to qualified
" labor and research
Traditionally "
Respondent do no communities.
strong . : .
: . want to discuss Expect increasing
Transparent collaboration with | . . . .
. . I linkages outside emphasis on China
international sector research and . . T
: ) ; group in detail. Sticky” in-house | because of
N community ease | national champion . ) ) ,
But strong Weak/no linkages competences melting pot
w market search. telecom company,| - ) Modular :
@| Weak. o linkages internally,| beyond labor which are effect from
R&D activities in | now very weak . ; components.
O in particular market. reproduced due to| technology
the US front due to )
. . towards research cumulativeness. | transfer and the
research reorientation of . .
. . in the US and strong linkage
communities. attention towards =
) . production in between
international . .
S China. production and
activities.
knowledge

development.

Page 100 of 392



e
- 2
=1

D9.2 Report summarising the implications per industy for EU countries and emerging economies.

Case 3

Advanced
consumer &
business markets
have traditionally
been important
drivers of
application &
service
development.

Broad
international
market search, in
particular Asian
markets through
subsidiaries.
Strong emphasis
on predicting
future consumer
trends.

Also increasing
emphasis on the
creation of internal
“corporate search
spaces” which
diffuse
information &
ideas across
locations.

Has implemented
electronic
“platforms” for
external
application
developers.

With lead users &
research
communities. The
latter has
weakened with
reorientation of
core activity away
from technical
innovations to
services &
applications.

technical

Sourcing of
complementary

capabilities.

Active contractual
sourcing of
complementary
technical
capabilities
(infrastructure,
components &
hardware, etc).
Acquisition-based
sourcing of firms
with key
complementary
services (e.g. a
bank).

“Sticky” in-house
competences
reproduced due to
cumulativeness
and HQ roles as
gravitation
centre/coordinator
of international
activities.

Expected market
opportunity —
combined effect of
expected growth
and willingness to
absorb new
services. In one
case (Malaysia)
also proximity to
ICT research
community.
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Case 4

Domestic
customer base
important
information
source.

International
communities are
searched actively
through parent
group network.

Domestic
customer base. N¢
research system
linkages.

Other units in
parent group
network.

No relationships of
significance

Intense sourcing o
technology
embodied in paren
group supply,
Strong parent
group emphasis o
sourcing
technology in the
form of small

f

—

firms & patents.

Markets.

Markets.
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1.8  Subject 6: coordinating and communicating in GINs

ICT software development does not involve suppliéns the traditional sense, the

identification and coordination of which on a glblszale is one of the challenges (and
sources of network complexity) for traditional méaiuring firms. Further, it does not

involve “production” in the traditional sense, whien turn removes challenges related to
value chain design, production planning and logsstAnd last, it is commonly argued that
modularity and industry standards on teehnologyside reduce the challenges related to GIN
communication and coordination.

Table 28: Factors which represent a challenge of barriemtermational innovation collaboration,
NOR INGINEUS survey sample (q11).

Share Extreme Serious | Moderate Small No Response
stating barrier barrier barrier Barrier barrier count
moderate
or higher

barrier
Finding relevant 58,5 % 0,0 % 13,8 % 44,7 % 28,7 % 12,8|% 94
new knowledge
Overcoming 47,9 % 0,0 % 16,0 % 31,9 % 35,1 % 17,0(% 94
organisational
barriers
Changing the 56,0 % 4,4 % 22,0% 29,7 % 29,7 % 14,3|% 91
current location
and related costs
Managing 60,9 % 6,9 % 241 % 29,9 % 25,3 % 13,8(% 87
globally
dispersed
projects
Harmonising 58,9 % 1,1% 15,6 % 42,2 % 33,3 % 7,8 % 90
tools, processes,
etc
Answered 95
Skipped 87

In the Norwegian case we have already seen thatatier assumption does not hold, as this
modularity and standardisation has translated atshift in innovation strategies towards
activities dominated by other forms of knowleddes tlevelopment and transfer of which is
not subjected to codification & standardisation.o@@aphical scope and broad network
linkages still lead to problems of co-ordinationjanunication and integration between and
of its constituent element, as Table 28 above lgleagveal: It is only overcoming
organisational barriers which is perceived as dldmaarieror not a barrier at all by more than
than 50 per cent of the sample firms. Barriersteelao finding relevant new knowledge on a
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global scale (i.e. search) are perceived as a rataler more serious barrier by over 58 per
cent of the sample, but even more challengingesstibsequent process of managing globally
dispersed projects. Almost 17 % of the sample fithils to be a serious or extreme barrier,
which brings the total share of firms stating thssa moderate or higher barrier up to 61 per
cent.

These findings are not surprising against the backgl of ICT sector opportunity and
knowledge conditions. The larger the degree of npss and the more diverse actor groups
involved, the more problems of knowledge system matibility and relative absorptive
capacity emerge. These problems are reinforcedantizly when involved knowledge is not
“stable” and changes occur to too fast for codiftmaand standardisation to keep pace, and
when rapidly changing technological landscapes ssizde broad, explorative innovation
search processes (which by definition are riddlath wancertainty and thus cannot be
predesigned).

This has implications for coordination and commatian within and outside the company.
Cases 1, 3 & 4 all stress the importance of intaniarmation and knowledge diffusion on a
broad basis, as a foundation for exploration beydhd initial point of entry or
conceptualisation. Case 1 in particular stressirtti@rtance of controlled, organic growth
combined with ‘socialisation’ as the basis for cohand communication without excessive
administrative systems. “We do it simple, build@nenon culture by way of osmosis, this
creates communication channels across the diffe@nttries” and “we move around people
a lot”. To enable the establishment and maintenahagernal communication channels, new
subsidiaries are established through greenfieldstments, with key Norwegian personnel on
site during the early stages. This strong emphagissocialisation entail that inter-unit
communication is perceived as functioning well, bioé respondent explicitly stress the
importance of the organic growth strategy applied.

The respondents report of massive information flamsl a huge amount of information

available for anyone. In general, more and more nsamcation occurs through different

electronic channels. Respondents agree that oroilee hand, face-to-face contact does
stimulate communication. But on the other handsted@ic communication is much cheaper
and more flexible, meaning that one can “meet” f@ore often. Increased frequency is
compensating for the lost “richness” per meetingnpared to face-to-face. This seems to
works impressively well, in part because of modtyaand shared “basic competences”
within the companies, but in many cases (i.e. Aas® 4) it is stressed that the underlying
social basis (corporate culture) is of equal imgee as the characteristics of the
technologies per se.

This in turn generates challenges of informatidtering and selection. As GIN linkages
create extensive amounts of knowledge, the respbrsdgys: “It is vital that you can access
the ‘important’ knowledge or information, but how d/ou separate out the important
knowledge or information from not so important itffuOne of the respondents suggested
that having a strong HQ is essential in order tmaga and direct the knowledge flow that
runs through the enterprise. The gravity of thisnpany has over the years changed, as
mentioned; most of the companies’ activities ase@tl outside of Norway. Yet, it argues that
the increased emphasis placed on the creatioreofrehic platform for information sharing
may increase this gravitation role of HQ. Similarbase 3 is part of a multinational group
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headquarter outside Norway. It points to the predenentralized decision making structure
of the company, which is combined with a strong kags on maintaining the socio-
organizational basis for rich information diffusioand use by means of electronic
communication. At the same time, it questions titerg to which new (or former) gravitation
points will form (or remerge) within the group nek, as a result of this same decentralized
structure. Taken together with the strong HQ odgah of case 1, we can therefore conclude
that increased decentralization of decision makiagd the ‘flattening’ of information
distribution within these corporate groups, is netessarily an inevitable outcome of their
emphasis on decentralized decision making and nrdton diffusion. As put by one
respondent (case 3), increasing centralisatiorod activities may follow when the company
increasingly position itself as the link between ssyaconsumer markets and external
developers of modular applications.

Yet, one of the respondents felt that in the futbme would see more distributed innovation
than today and that the strongholds of today vélléss distinct. He also mentioned that some
of the activity taking place in Silicon Valley i®@nsized somewhat, and that the activity in
Bangalore is similarly increased, suggesting at ghifstrategic location. However, this
respondent do not see new strongholds emergingfdhts since the product portfolio of the
company is too broad and the need for physicalgm@Esin markets is to high.

Summary 6: coordinating and communicating in GINs

Modularity, standardisation and generic codes fanmunicating technical knowledge are
not sufficient for ICT industry firms to overcomehailenges of coordination and
communication in GINs. ICT firms still experienceoplems with respect to identifying
relevant knowledge on a global scale. Yet, onagadihave internationalised, they gain access
to much more diverse information and knowledge.yTére then forced to work actively with
establishing the internal communication channelgchviare necessary to diffuse this across
locations. Those who (due to necessary absorpéipgadity and financial strength) manage to
overcome these challenges of search, internatsaian and subsequent integration are
amply rewarded with innovation inputs.

Information flows in international corporate netk®roften require, or result in, the
establishment of particular strongholds. These netnang the HQ of the enterprise group.
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1.9  Subject 7: prospective, impact from crisis

Table 29 How have you reacted or planning to react todheent global economic crisis? NOR

INGINEUS survey sample (q14)

Percent Count
Few or no changes 69,2% 72
Increasing effort at innovation on our 30,8% 32
part
A serious reduction of innovative 5,8% 6
activities
Relocation abroad of innovative 6,7% 7
activities
Relocation of innovative activities to you 1,9% 2
from abroad
Answered 104
Skipped 78

The impact from the financial crisis was felt difatly among the interviewed firms, ranging
from “little if any impact”, to “increase in outsozing motivated by lower costs” and in form
of weaker consumer demand and that larger profests been postponed. In general, there is
however little evidence that the crisis will haveubstantial impact on the GIN affiliation of
the sector, or on its innovation activities moredatly. This is consistent with other recent
surveys, of bordering sectors in Norway (HerstaBrékke, 2010).

Summary 7: Financial crisis impact on GIN formationin Norwegian ICTs

The large proportion of ICT sector firms which a&mall and serve domestic markets have
been sheltered from the crisis by its weak impacthos market. Consequently, most firms
report that the crisis will not impact their inndwa efforts.

1.10 Subject 8: looking forward, implications for policy

Table 30 below indicate simultaneously the imparéaf different location factors and
different areas in which public policy may interee\s would be expected, two-thirds of the
sample state that more public economic supporinioovation activities would be desired.
More importantly and directlgeflecting the picture of the industry portrayedwad, almost as
many firms state that higher skills in the labore @f moderate or high importance. Similarly,
less than 1/3 state that better access to intematiresearch networks is of moderate or
higher importance, and factors such as IPR andrEBulations & enforcement considered
important by fewer than %. This means again thatatailability of qualifications in the
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labour market, as determined by the combined eféégbublic education effortand the
existing industrial structure of different placewjll remain to interact with market
characteristics in influencing the location pattgeoh the industry. Policy can intervene in this
at the margins through the research and educaggiem, and by providing funding, but it is
— based on the Norwegian case - very unlikely shiah intervention may achieve more than
either reinforcing broader positive logics of inttied revolution (the ICT industry customer
base and the labour market), or slow down negatreeesses of evolution, both which are
contingent on factors outside the domain of policy.

Challenges perceived by our individual firms spaa full range from increasing the ability to
appropriate the commercial value of advanced teahrknowledge (case 1), to the much
broader issue of how telecom operators can setshless apart from each other in a
landscape of increasing standardisation and engpluasiexternal application development.
With respect to globalisation, few if any of thengomanies see their international operations as
a direct threat to the domestic knowledge develaonand several of the cases rather see the
two as mutually reinforcing each other. With thislldws oscillating movements of
centralisation and decentralisation, processestwimnay create new gravitation points but
also tend to reinforce those points which havesthengest absorptive capacity to begin with.
With respect to outsourcing, the respondent belietleat the phenomenon is highly
exaggerated and that there are very strong limaitatio the use of contracting out. “It can
only be done successfully when the knowledge isidatyour core activity, or it is stable. But
we don’t do anything which is outside our core\attj and knowledge is not stable”. In this
sector the innovation processes needs to be raplicfficient and build on and contribute to
the core competence base of the company. This Er@omplicated, slow and costly if
outsourced says the respondent. Further, outsauesitail large knowledge transfers out of
the company, raising the competence level of pestnesulting in less knowledge
accumulation within the company, hence reducingctimaulative impact of the development
work.

Table 30: Considering your future innovation activities, @eaassess the need for improving the
following factors (degree of need).

= — — [}
Q < Q Q (7]
§5c.| 2 g | E= g _3 £
o> D = g2 K] SIS o
o © o o > o > o c 4]
s > > = = > x
Practical support from centres
for the internationalisation of 36.1% | 144%| 21.6% 18,69 124%  33.09% 97

innovation and technology
transfer

More public incentives and

. 66,0 % 33,0% 33,0% 124 % 6,2 % 15,5 % 97
economic support

Better access to international

295% 7.4 % 221 % 25,39 14,7 % 30,5 95
research networks

Higher skills in the labor

f 65,6 % 24,0 % 41,7 % 14,6 % 7.3% 12,5 ™% 96
orce

More stringent IPR 19,1 % 4,3 % 14,9 % 27,7 % 23,0 36,2% 94
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regulations/enforcement

Better and cleares rules

0 0 0 0 0 )
regarding FDI and trade 20,2 % 4,3 % 16,0 % 21,3 8,5 50,0 % 94

More open and flexible
migration policy for
employing experts from
abroad

232 % 9,5% 13,7 % 22,19 13,7 % 41,1 % 95

Greater availability of risk
capital for innovation
activities with an
international dimension

41,7 % 229 % 18,8 % 15,6 % 9,4 % 33,3 ™% 96

Answered 98

Skipped 84

The main challenge at the economy level, and tiysaticy, is to support the development of
1) territorially embedded knowledge bases upon wimclividual firms may feed; 2) ensure

that ‘internal’ system dynamics does not transiate lack of external input, and 3) ensure
that strong external linkages does not translate eonstraints on the degree of domestic
‘embedding’ (see Herstad et al, 2010, for a disom$sin this perspective, the low degree of
internationalisation in the Norwegian ICT sectoryntse perceived as indicating a future
challenge related to dimension number 2. At pregbetindustry is highly polarized between

a very limited number of large & internationalisactors, and a very high number of small
actors. This polarisation reflects the specific aynity and knowledge conditions of the

industry the last decades, combined with the inttgrénigh degree of user-orientation in ICT

services industries which has enabled numerousl $irma$ to establish and compete based
on domestic knowledge externalities upstream aedigjised demand downstream. The big
guestion seems to be the extent to which these aoiep are able to develop the internal
resources necessary to eventually become largeresiacally embedded but globally linked

actors.

In this context, the Norwegian system of industBainnovation policy may have certain
weaknesses. First, it is strongly oriented towam@sting linkages between industry and the
science system, normally in the form of sourcindpeathan collaborative relationships. As
we have seen and explained, sourcing of R&D sesvieanot a preferred mode of network
affiliation for ICT software firms, and the sciensgstem is by far not the preferred partner.
Second, firms need to identify and tap into relé\kanowledgewherevelit is located, and this
challenges search and coordination capacity mom@nadnternational scale than domestically.
Yet, Norwegian policy schemes directed towards R&ml innovation often discriminates
towards ‘global knowledge’ and the support of fgreimilieus in R&D projects. The
respondents says: “Knowledge development must tveedaout where the knowledge is”, and
for some core knowledge areas these developmeatdoeated outside of Norway, and
Norwegian schemes do not support or finance aetsvivhere most of the developmest
carried out outside of Norway even if “Norway asation will gain by this” as the respondent
says. In this company each researcher has its ompe&tence network, representing the most
knowledgeable milieus in the world in their spezifiield. In order to receive finance for an
R&D project it is often required that the comparsgsi a Norwegian university - and as such
neglecting where the best knowledge for specifojgmts are located.
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Other aspects mentioned with relation to R&D schertiiat could be of relevance for the
sectors was that R&D programs only support projétas will develop something concrete
(physical) that you know what is in advance of pngject, which is hard when you engage in
and R&D project in the ICT field! These scheme® atsist that the use of R&D grants are to
be specified in advance and that the granted mazey be seen as essential for the
development of the project. These are parameteiften cannot assure before the start of a
research project. The respondent mentioned oneqgirthat was near by getting an R&D
grant, but the company neglected it due to stetaited statements given in advance from the
research council. The respondent says that a niotiveo make use of R&D schemes is that
these are projects where the company wants toataisk — to find something radically new -
they want to test out ideas where the outcome ¢enti@in. It seems that the Norwegian R&D
schemes are not willing to take enough risk in quajects.

One respondent is also keen on warning againstsixeeemphasis on very long education
programs; the challenge from the industry sidectseas to people in large enough quantities
who have the basic competencies necessary to engagedustry-specific knowledge
development. Locking larger proportions of the labdorce to the education system for
prolonged periods of time may therefore work camtta intentions. In general the company
need to develop and accumulate competences intermaltheir own organisation, and
conduct innovation processes fast and efficierggesting that the innovation policy funding
tools and schemes should give industry more cooiret the project as such, and allow it to
conduct development work without numerous requirgses to collaboration with the
science system. The importance of internal industogmpetence development and
accumulation seem to be an overall neglected issu®orwegian innovation policy,
according both to respondents and to previous relsea

Outside the domestic economy, one of the respoadmint out that “emerging economies”
fairly rapidly will cease to be “low cost” countse and that this will result either in
companies seeking out to new low-cost countriem ahifting emphasis (“roundtrip”) back
towards home-base or north operations. Further rdspondent emphasise that many
companies are underestimating the costs relategtablishing and coordinating activities in
low-cost countries, further the respondent is @altio outsourcing parts of the value chain as
a lot of the “innovation capacity” and “thinking ywer” is located in processes of “doing” and
as such emphasising the need to maintain compédie zhains to avoid hollowing out of this
innovation capacity. “If too much is outsourcedryéttle will remain”. Implicitly warning
against the idea that academic research — in #s®lh sustain industrial development in the
North. On the other hand, the respondent also vegainst (a Norwegian) tendency to
consider the international business environmengeémeral, and low cost economies in
particular, as only a threat.

Summary 8: Prospects & policy implications for Norwegian ICTs

The most important localization factors at playsupporting the ICT industry is a) access to
competent labor (and thus knowledge developed bgrdCT or non-ICT sector firms), and
b) the demand base. In addition, firms the sectantgo c) funding constraints, which are
likely to influence not only their innovation adty in Norway but also their ability to
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internationalize. Consequently, policy can suppanbvation through education effort. The

government can also directly influence the demaimdedo important in the sector by acting

as a lead customer; and indirectly by means oflatign. However, as such efforts serve to
‘contain’ the sector at home, it is important tkamplementary policies seek to support the
internationalization of the industry.

1.11 Conclusions

Taken together, this all suggests that the Norwed@I sector is caught between strong
domestic centripetal forces, (the domestic demaamk bcompetences embedded internal to
ICT sector organizations, small average actor sizéh related lack of organizational
resources necessary to establish and exploit etieral linkages); and on the other
centrifugal forces related to the diversity of mmi@ional markets and the availability of
specialised competences in the labour marketsesfifspplaces.

In between these centrifugal and centripetal fomesfind a process of internationalization
which is not only polarized between (a few) largam$ and (many) small, but also
characterized by oscillating movements within taegé-firm segment. This entails that one
should be careful when interpreting present movésnan either one direction as a clear
indicator of the future status quo. For instanseglaarly pointed out by case 2, offshoring of
activities may require attention to be allocatecydrom domestic linkages during the early
establishment and consolidation phases; but thesestic linkages may be established at a
later stage, once foreign operations require lesmagement or researcher attention.
Similarly, both cases 3 & 4 have developed (caseor3)s part of (case 4) relatively
decentralised corporate organisational structutes,purposes of which are to ensure that
each unit embed well in their respective exterr@nemies. Yet, according to case 3, this
present organisational structure may be followednuoye standardisation of procedures and
platforms for sourcing ideas and applications fitbiwse external contexts, partly because this
IS necessary to ensure their use on a broader, brasther markets. This in turn may require a
higher degree of centralisation, enabled partlydaynologies developed by the sector itself.

Summary

Contrary to common assumptions, the Norwegian |€Gts operates based on knowledge
which is sticky and contextual. As a result, it h@smparably weak linkages to global
innovation networksThis is partly due the mentioned knowledge condgjccombined with
strong opportunities for innovation in domestic keds and an apparent inability overcome
the initial barriers to internationalization. Tonse extent, this reflects the immaturity of a
sector which as expanded very rapidly during tret 5 years, based on such domestic
opportunity conditions. Once these barriers havenlm/ercome and subsequent coordination
and organization challenges have been met; ICTsfane able to link up to and capitalize on
the wide range of external information and knowkedgputs which then become available.
This results in the polarization of the sector vahige can observe at present.
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Table 31 Innovation drivers & strategy in Norwegian casmé

Opportunity conditions Knowledge conditions Innovation strategy GIN affiliation
Input Output Composition Cumulativeness
(knowledge) (market)
Low.m dc_)mestlc and To be best on their core Sales presence in proximity
. . medium in . . ) } . customers, R&D subsidiaries
Relatively high . . . Engineering-based; technology; fastest (technically .
. international. High . in selected contexts. Strong
technological . ; relatively narrow, best) browser. . .
- - opportunity with L emphasis on internal
opportunity due . centered around Low appropriability on the o
[} . respect to incremental . . L : communication.
¢ | predominantly to X : advanced programming. Moderate. design & application side :
. changes in design and : ! ! Strong emphasis on
O | strength of internal ; Based on R&D combined with (perceived) s
user interface, but does _ .~ socialization’ of employees
knowledge base & . 7 originally conducted by weakness of capabilities . :
. not translate into profit . into corporate routines and
routines. S case 3. reproduce focus on technical | ,,_ .,
due to appropriability tacit’ components of the
product features.
problems. knowledge base.
Low to medium in . -
. . . . . . To continuously anticipate &
~ Medium. Cumulative | international markets. | Engineering-based, N . . et
. A . define incremental changes in| Off shoring of “basic” R&D
@ | development of Constrained by multi-disciplinary, tacit . X i
= g . . . Very high. market demand, cut productionto the US, production to
specialized internal | conservative & complex. Highly O : .
O i ) . e costs & maintain/increase China (own subsidiaries).
competencies. infrastructure firm-specific. ;
) quality.
investment market.
Engineering-based Relatively low
. . knowledge originally at | with respect to
High - induce L
. the core, now more and modular Combine internal and external
™ entrepreneurial . " Y . o .
L . S . more broad, multi- hardware” and strategies. Use existing internallnternal creative
@ | activity, acquires High in domestic & o L o .
9 P . disciplinary core products with high| capabilities as a platform to | accumulation and offset
external knowledge as international markets . : o ) .
O L competence base relatedate of turnover. | identify capitalize on external | external creative destruction
well as building own . . . )
; : to service development| Medium to high at| ideas & technology.
capacity to innovate. S ) e
and provision in service-provision
different markets. side.
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Case 4

High, due partly to
intense small-firm
based experimentatio
with new
technologies.

High in domestic &
international markets.

expansion supported b
market.

nEnormous parent group disciplinary core

Engineering-based

knowledge originally at
the core, now more and
more broad, multi-

y competence base relate
to service development
and provision in
different markets.

Low at

engineering side.

Extensive
sourcing of
technology.
J—th at the level
of
‘organizationally
embedded’
competences.

Combine internal and external
strategies. Use existing internal
capabilities as a platform to
identify and capitalize on
external ideas & technology.
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ANNEX 2 — COUNTRY SECTOR REPORT: ICT AND
AUTOMOTIVE IN SWEDEN

Author: Cristina Chaminade (cristina.chaminade @eihe.sg, University of Lund (ULUND,
Sweden, participant no.13)

2.1 Introduction

The objective of this report is to understand thectfic dynamics of two industries: the ICT
industry and the Autoparts industry in Sweden, widgards to the access to Global
Innovation Networks. This report is the contribuatiof ULUND to WP9.

Global innovation networks are defined in this mepfmllowing Archibugi and Michie
(1995)27 who proposed to distinguish between tfoaas of globalization of innovation: the
global exploitation of innovation, the global res#acollaboration and global generation of
innovation. The global exploitation of innovationsefers to the international
commercialization of new products or services aasl its economic equivalent in the export
of new products or services or in the internatidi@nsing of patents. The global research
collaboration alludes to the joint development afow-how or innovations with the
participation of partners from more than one countihis collaboration can take a variety of
forms, including R&D joint-ventures, R&D alliancespntractual R&D, etc. and can involve
a variety of actors, including firms, research eestuniversities or the government, among
others. Finally, the global generation of innovatiaefers mainly to the location of R&D
activities in a different country and it is associated with R&Blated foreign direct
investment. Additionally to this, we consider tG&bal Sourcing of Technologs a fourth
form of globalization of innovation and engagemierglobal innovation networks.

Innovation is defined in this report in very brot&tms, including product and process
innovation as well as radical and incremental iratmn. In terms of networks, we consider
both internal as well as external networks, thathie linkages between the headquarter and its
subsidiaries (internal networks) as well as theabaolration with external actors in the
research and innovation process.

27 Archibugi, D. and J. Michie (1995). "The globalisat of technology: A new taxonomy." Cambridge Jalrn
of Economics 19(1): 121.
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The report is based on empirical data from a) #dichted INGINEUS survey, b) firm-based
case studies and c) desktop research.

Within the INGINEUS consortium, Sweden was the ardyntry that conducted the survey in
two industries: Autoparts and ICT. This allows wvsslystematically compare the different
behavior of two industries that are embedded afetid by the same national innovation
system.

2.2 Method

2.2.1 INGINEUS survey

The dataset used to identify the survey universe fin@an Statistic Sweden. We selected all
the firms that operate in ICT and Automotive sectpecifically in Telecommunication
equipment and software (for ICT) and Autoparts, fartomotive. These sub-industries
corresponded to the following NACE 2 codes: 26.3@nhfacture of communication
equipment; 62.01 Computer programming activitiea08 Computer consultancy activities;
62.03 Computer facilities management activities;0820therinformation technology and
computer service activities; 29.31 Manufacture lefceical and electronic equipment for
motor vehicles; 29.32 Manufacture of other part accessories for motor vehicf&s.

The data base lists small, medium size and larganization. In order to ensure the
comparison with other INGINEUS countries, we onbysidered firms above 5 employees.

In the original dataset there were listed 2181 camgs but not all had contact details. We
ended up with a final set of 1830 companies (166Z;1168 Automotive). The final
completed responses in the Swedish survey are T85.partial respondents are 426. We
conducted a non-response test to check the rolsgstofeour survey, comparing selected
questions with data from Statistics Sweden andtineey was robust.

The survey was conducted in three steps. Firstidi@a gilot survey to test the validity of the
questionnaire. The questionnaire was subsequehdlgged. In a second stage, we sent the
questionnaire to the 1830 firms in our data seingusin electronic-based survey (survey
monkey). To increase the response rate, we codtéeeefirms a second and a third time by
email. With these consecutive interactions, we wabée to raise the response rate to

2 The term ICT will be used in this report to refeckisively to Telecommunication equipment and safey
which are the focus sub-industries in INGINEUS.
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approximately 10%, this is considered to be highdo electronic-based survey. Table 32
next deploys the number of firms and the respoatee r

Table 32 Swedish INGINEUS survey

26300 (Telecom. Equip)

n. of firms 49 6 53
% on group tot. 92,45 11,32 100
% on ICT sample tot. 2,89 0,36 3,12
62010-90 (Computer services)

n. of firms 1477 165 1642
% on group tot. 89,95 10,04 100
% on ICT sample tot. 87,13 9,73 96,87
29310&29320 (Autoparts)

n. of firms 152 24 176
% on group tot. 86,36 13,63 100
2.2.2 Cases

The cases were identified in close collaboratiothwie other partners in INGINEUS. The
main objective was to identify companies that hachtions in both North and South, to be
able to grasp the dynamics of GINs and the intemastwith innovation systems with very
different institutional frameworks. For ICT, theeged companies had locations in at least 4
of the following 5 countries: Sweden, Norway, EsorChina, India and South Africa. For
the automotive industry, the selected companies lbadtions in at least 2 of these 4
countries: Sweden, Brazil, Germany and South Africa

The interviews took place in 2010 and 2011. Thesgerinterviewed in each firm was at a
very high level — Company’'s CEO-. We used semiestmed interviews, with an interview

guide that covered almost all critical questions deery work-package in which ULUND

participated®. The list of interviewed companies is summarizext.ne

2 WP4: Regions and GINs, WP5: offshoring, WP6: Compets and GINs, WP9: sectors and WP10: Policy
and GINs.
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Case 1, 2 and 5 will be used in this report testate some of the issues that emerge from the
INGINEUS survey. These three cases are the mospletenones and the ones that offer
better insights into the sector dynamics.

Industry HQ Size of unit in Locations in
Sweden INGINEUS
countries
Case 1 Telecom. Sweden Large Sweden, Norway,
“TELEQUIP” * Equipment and South Africa, China
software India
Case 2 “SOFTNOR” | Software Norway Medium Sweden, Norway
Case 3 “SOFTUSA” | Telecom. USA Medium Sweden, Norway,
software India, Estonia and
China
Case 4 “SOFTUSA2" | Telecom USA n.a. Sweden, Norway,
software India, Estonia and
China
Case 5 “AUTOSWE" | Autoparts Sweden Large Sweden, China,
South Africa

2.3 Present nature of sector activities in Sweden

Both ICT and Automotive are considered to be sgiatendustries in Sweden. According to
VINNOVA (2007) the ICT industry is responsible far 12% of the Swedish industrial
production and 15% of the exports. With regardstmvation activities, the ICT industry is
responsible for almost a third of all business R&M it performs near 70% of all the ICT-
business related R&D. It is very difficult to estite the number of employees in the ICT
industry, as they are very ill classified by thereat NACE code-based statistics but it was
estimated in about 180000 employees (2003). In deoh employment, the Swedish
automotive industry is not so far behind, with astireated 140000 employees in 2003
(Vinnova, 2007).

% The names of the firms are fictitious. The real aasfithe firm is kept secret for reasons of conftadity.
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The INGINEUS survey may provide a more accurateéupécof the type of firms in the
Swedish ICT and Autoparts industry. In terms oési& majority of ICT firms are small firms
with less than 50 employees. In contrast, Autofiarts are larger in average size, although
still most of the firms are under 250 employeed;igsre 1 shows.

Figure 1: Distribution of sample by size

60
53
50
40 37,5
33
30 25 25 Automotive
mICT
20 +—
12,5
9

10 +—

0 | | | - | —

<10 10to 19 50to 219 250 to 999 >=1000
employees employees employees employees employees

Source: Swedish INGINEUS survey

Most of the companies in both samples are standatlompanies. Only a 2,35 percent of ICT
and a 4,17 percent of Autoparts are multinatioredsnext table shows. In terms of the most
important market, both industries are mainly targetthe domestic or regional market.
However, a high proportion of Autopart firms aresaltargeting international markets.
Autopart firms either work for large assemblerst thdth few exceptions (Volvo and Saab)
are from outside Sweden or to module assemblerghwhay be located in Sweden. When
they do export, both ICT firms and Autopart firnasget mainly the European market or the
US market (for Autoparts). The proportion of expdhat go to other Asian countries or other
parts of the world (where we find Brazil, China almlia) is still marginal, at least as
compared to the other markets.
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Table 33: Type of firm Swedish INGINEUS survey

ICT (n=194) Autoparts (n=24)
Stand alone 87,65% 83,33%
Subsidiary 10,00% 12,50%
MNC 2,35% 4,17%

Source: Swedish INGINEUS survey

Table 34:Location of largest market

ICT Autoparts
Count 164 24
Internal to enterprise 1,20% 0,00%
Regional 31,10% 20,80%
Domestic 53,70% 41,70%
Export 14,00% 37,50%

Source: Swedish INGINEUS survey

Table 35:1f an export market was selected, please indicatgt important destination (multiple
answer possible)

ICT Autoparts
Count 164 24
North America 11,70% 45,80%
South America 3,50% 25,00%
Western Europe 52,60% 83,30%
Central & Eastern 17,00% 45,80%
Europe
Africa 0,00% 0,00%
Japan and Australasia 4,10% 12,50%
Rest of Asia 12,30% 4,20%
Rest of the world 4,10% 4,20%

Source: Swedish INGINEUS survey
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2.4 Nature of knowledge and innovation in the sector

2.4.1 Type of innovation

About half of all the firms surveyed indicated thia¢y have a significant R&D activity. This
percentage is high both in the Autopart firms (5%,&f the Autopart firms say that they have
significant R&D activity) as well as the ICT firnf45,8%).

This high effort in R&D is reflected in the numbafrinnovations as well as in the degree of
novelty. As Figure 2 shows, about 16% of the IGm& have introduced new to the world
innovations. Again this percentage is much higher the Autoparts firms where
approximately one third of the firms have introddicew to the world innovation.

Both the high R&D expenditure as well as the higigrée of novelty in innovation products
and services, may be an indication that Swedepasialized in high-added value activities,
even in industries that are considered as mediunfowo tech by the OECD, like the
automotive industry. The types of products in whkedish Autopart firms are specialized
are electrical and electronic equipment, pressing atamping, safety accessories, like
airbags, etc. They are usually first tier supplieensl their technology and research centers are
usually located in very close proximity with thedl customer, usually large car assemblers.
Case 5 is a world-leading Autopart company, speedlin automotive safety. It is also a
very research-intensive company. Their product kbgpveent process consists of four phase’s
research, development, engineering and operatiart ¢ production) and it is a process that
can last 10 years. The first stage consists ofyéais before production, second stage needs
3-4 year and engineering 2 years. As can be sega iha process of 10 years at least before
the production can be started and launched in tikeh The most important innovation in
the company was developed 10 years ago and ighsillnnovation that sustains the main
growth of the company and it is, still today, calesed a new to the world innovation. This
innovation is still determinant for growing partiatly in emerging economies (China, Brazil
and India) where there is a growing demand for nemghisticated cars. The rest of the
innovations introduced later by the company areemoir an incremental nature, mainly
following the company strategy of improving theheology and the prize of the products.

In almost all cases conducted in Sweden, firm¥olan innovation strategy that is both a
combination of technology push and market demandnbiour out of the five cases, the core
research is being done with few external collalwsgatThis is also reflected in the Swedish
INGINEUS survey. As Table 36 shows, 79,19% of thgopart firms produce most of their
technological inputs in-house. This percentage Itla bit lower for ICT firms- 68,35%.
What the cases seem to suggest is that the mastreasarch (the one that is still several
years before production) relies heavily on thelskihd technological competences of the

Page 120 of 392



GIN.
2%

\‘1 i
|

D9.2 Report summarising the implications per industy for EU countries and emerging
economies.

firm. It is more in the development phase that ithguts from the market become more
important. TELEQUIP and AUTOSWE can illustrate theint. As indicated by the
interviewee in TELEQUIP “One of the most importamovation in the last years a protocol
for data transmission. The first version of the\8&s still not ready for the protocol of data so
2 persons who were working at our firm came up whithidea to change the protocol (how to
transmit the data). This innovation permitted tor@ase for example the speed of data. Now
this innovation has leaded to 400 millions of sullers. The core has been developed in
Sweden while incremental improvements of the intioma(implementation of the idea) came
from the different subsidiaries (e.g. in Europe padly also in China)”.

In AUTOSWE the engineering is carried out on lomatin close interaction with the final car

assemblers. Although the products are initiallyedeped for a local market, they can also be
spread out worldwide. As the interviewee statest“lé a very good innovation and design

that has been mainly developed for example forGhmese market but it is good, then we
learn about it in the rest of the group and of seut could be spread around”.

Figure 2a Type of innovation and degree of novelty — Swed@T firms

70,0%
60,0%
50,0% —
40,0% —
30,0% ———mm —
20,0% —
e gpes | mem B
0,0%
New or
New or significant!
significantly 'g Y
New or . improved
S improved .
significantly logistics supporting
. improved . g L activities for your
New products New services distribution or
methods of . processes (e.g.
. delivery methods .
manufacturing or . purchasing,
ducin for yourinputs, accounting,
pro 8 goods and i
. maintenance
services
systems etc.)
M New to the world 16,2% 10,0% 3,1% 2,4% 1,5%
m New to the industry 29,7% 20,0% 4, 7% 8,1% 6,1%
New to the firm 55,4% 66,7% 37,0% 27,4% 51,9%

Source: Swedish INGINEUS survey
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80,0%
70,0%
60,0%
50,0%
40,0% |
30,0% —
20,0% —
0,0% —
New or
New or significantly
New or significantly improv?d
significantly improved logistics, Ct:stf{:.:po;tlng
New products New services improved methods distribution or activities foryour
of manufacturing | delivery methods proceises.{e.g.
or producing for your inputs, . a?ng,
goods and services act.:oun Ine.
maintenance
systems etc.)
m New to the world 30,4% 8,7% 13,0% 0,0% 4,2%
M New to the industry 34,8% 21,7% 17,4% 4,3% 12,5%
New to the firm 69,6% 52,2% 65,2% 30,4% 50,0%
Source: Swedish INGINEUS survey
Table 36: Most important source of technology for the entisgor
We buy most | We buy most b bu_y IT2e:
We produce : of our inputs
of our inputs | of our
LIIEE; from other technological e [
technological branches of inputs frc?m with which Total
inputs in- P we are not
our own non-MNC
house MNGC firms formally
connected
Autoparts | Count 19 3 1 1 24
O b
% within 79,17% 12,50% 4,17% 4,17% 100%
Autoparts
ICT Count 108 10 17 23 158
O i
I/C":¥"'th'” 68,35% 6,33% 10,76% 14,56% 100%

Source: Swedish INGINEUS survey

What the cases seem to suggest, is that the diw¥ensovation as well as the geographical
spread of the innovation activities is highly cogent to the nature of innovation. Core basic
research is done mostly internally or in collaboratwith a handful of very strategic
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customers, while applied research and developmamtbe done with a larger number of
partners. Geographically, core research is closegd1Q and not spread in different locations
worldwide although the ideas can come from subsela while applied research and
development take place in many different locatiarmund the world in close proximity with
the market. AUTOSWE has different R&D centres arbuhe world; each of them is
specialized or responsible for one or various phasehe product development cycle. Only
the HQ is doing the research (basic research, daésyto production). The HQ, together with
the subsidiaries in Japan, US and other Europeantiges can do the development of the
products (3-4 years to Market) while there arergdanumber of subsidiaries that do only
engineering or production. TELEQUIP indicates thhé development of new ideas involve
often not only the HQ. Different subsidiaries teapeticipate for example in specific
sections of pre-development where the ideas amredhdf instead an idea is developed in a
subsidiary it is usually sent to the HQ where tbeeaesearch is. The HQ takes therefore the
control”.

This relationship between the nature of the innowaand its geographical spread can be
clearly seen in Case 1 “Telequip” and Case 5 “Awtjs Graphs 1 and 2 plot the
geographical spread of the R&D centers, accorartpe type of innovation conducted.

Graph 1: Geographical spread of the R&D centers of TELERUI

@ Basic rescarch

. Applied research

Development
& sales

Source: Own based on interview
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Graph 2: Geographical spread of R&D centers of AUTOSWE
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In both cases, it is interesting to see that tpedyof innovation activities conducted in China
are becoming more strategic for the company. Inctise of TELEQUIP, the center in China
is considered to be key in the area of radio bagations and, although its main tasks
continue to be the development of incremental iatiom for the Chinese market,
TELEQUIP foresees that the Chinese center couldiwttnmore core-research activities in
the near future. In the case of AUTOSWE, the ceimtéZhina has recently been engaged in
the development stage that before, was only peddrin centers located in the triad (US,
Japan and Europe).

The linkages between innovation, international@atand the decisions for location will be
discussed in the next section.

2.5 Internationalization and location

In the previous section we have already discussed &wedish ICT and Autopart firms
engage in the exploitation of innovation as wellimghe sourcing of technology. In this
section, we will be discussing the other two forofsinternationalization: the research
collaboration as well as generation of innovation.
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2.5.1 Global research collaboration

In general Swedish firms have a high propensitycatlaborate with external partners as
compared with other EU firms, being the most imaottones the suppliers (78%) and clients
(64%). Interestingly, there is a very high propamtiof innovative firms that collaborate with
China and India, even within small firms.

Table 37: Percentage of firms that cooperate in innovatiosibg and location of the partner.

Total Sweden Other USA China Other
innov Europe and India
Below 10 employees | 40 94 63 30 18 22
10-49 employees 37 94 58 28 16 21
50-249 employees 43 96 69 29 20 23
More 250 employees | 65 95 83 43 31 28

Source: Authors’ own elaboration with CIS data (Eurosgfi07)

In the INGINEUS survey, firms were inquired abohkgit main partners for innovation, as
well as the geographical location of those partifiergional, domestic, Europe, Asia&Africa

and America). A simple analysis of the data shdvet thost linkages are at domestic level,
both for Autoparts as well as ICT firms. Howevdrere are significant differences in the
international geography of the networks betweentiin@ industries. Contrary to what we

would have expected, the research collaboratiowar&t of ICT firms is more contended

geographically than the Autopart firms.

ICT firms collaborate less than Autopart firms bwhen they collaborate, they use a larger
variety of partners both in Europe and internatilgnén this respect, the research network of
ICT firms is more diverse and also more geograpliyickspersed than that of Autopart firms.
This is highly coherent with the kind of knowledipat is dominant in the ICT industry which

is highly codifiable and then more likely to benséerred across geographical distances and
across different partners.

On the other hand, Autopart firms innovate in dodiation with the clients and suppliers and
their network is more confined to Europe. In thespect, one could say that Swedish
Autopart firms arenore engaged in European networks with other orgdions in their value
chain.
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Figure 3a Collaboration for innovation in Swedish ICT firms
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Figure 3b: Collaboration for innovation in Swedish ICT firms
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Figure 4a Collaboration for innovation in Swedish Autopditsns
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Figure 4b: Collaboration for innovation in Swedish Autopditsns
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TELEQUIP can help to illustrate how a typical netkwdor collaboration in innovation can

look like. As illustrated on the map the collabaattakes place with different actors. The
universities represent an importance source ofvation. The collaboration happens mainly
for accessing generic and high scientific knowledgeit is not related directly to the product
that needs to be developed. For example TELEQUWeIdps internally the algorithm that is

necessary for the technological innovation (CORESRERCH) and lets the universities
solve specific broader theoretical questions (GENERESEARCH). The cooperation with

universities happens both at local but also atajlddvel (important is the cooperation with
some American and Australian and in the last pe@dnese universities). The main
collaboration takes place with operators (who imthhave the networks with the equipment
manufacturers) and component suppliers. In a tygicaject, the main partners will be

located in Western Europe and USA, although sorsg ilmportant collaboration may also
take place at local level.

Graph 3: Global research network of TELEQUIP
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Source: Own based on interviews

The differences between Autoparts and ICT firmseims of collaboration of innovation is
also reflected in the proportion of firms that haleveloped formal or informal linkages with
other organizations (not necessarily with innovatpurposes). As Table 38 summarizes, a
larger proportion of Autopart firms engages in fatmrand informal linkages with suppliers
and competitors, while this proportion is higher 1€T firms when it comes to other
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organizations, like competitors, consultants, goment (only formal) or universities and
research labs.

Table 38: Collaboration for innovation by nature of linkages

ICT (N=171) Formal Informal No linkage
Customers 23,39% 30,99% 25,73%
Suppliers 25,73% 25,73% 26,90%
Competitors 7,60% 11,70% 47,37%
Consultants 23,98% 17,54% 34,50%
Government 9,4% 3,5% 49,1%
Universities/research labs 6,4% 9,9% 48,0%
Autoparts (N=24) Formal Informal No linkage
Customers 37,50% 33,33% 12,50%
Suppliers 29,17% 37,50% 20,83%
Competitors 0,00% 12,50% 50,00%
Consultants 16,67% 20,83% 29,17%
Government 8,3% 8,3% 37,5%
Universities/research labs 4,2% 8,3% 45,8%

Source: Swedish INGINEUS survey

2.5.2  Global generation of innovation

We have already seen that Swedish ICT and Autdipans tend to keep basic research
activities in the headquarters (HQ) or in very elggoximity with the HQ. As we move

towards more applied research and development, iSlwéidns are more likely to decide to
outsource or offshore innovation.

The INGINEUS survey asked the firms if they outseuor offshore innovation and, when
they did, what was the main motivation of offshgrproduction and innovation. Once again,
the results for the ICT industry and for Autopaate quite different. The majority of ICT
firms do not outsource asffshore production or innovation activities (804t there are
some firms that offshore only innovation (3%) ananation and production (5%). In contrast,
the proportion of Autoparts firms that do not outse or offshore is slightly lower (71%).
Autopart firms offshore production more but verydsen they offshore only innovation.
Innovation follows production and thus, the innamatnetwork overlaps with the innovation
network. As AUTOSWE indicates the firm locates imation centers “following suppliers
that are operating worldwide and locating its piddun and innovation facilities where the
car makers have located their activities.... The gldbhnovation network came after the
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global production network (the technical centerd tre developing centers are facilities that
follow in steps the production facilities in a péat

In the case of ICT, innovation networks may notrtage with production networks. Firms
may locate innovation centers around the world ap into specific competences. For
example, SOFTNOR decided to locate an R&D centdtaster Europe to tap into a pool of
qualified human capital that was available in thecific location after a large MNC in the
ICT industry had closed down their facilities. TEQRBIP, on the other hand, decided to open
an R&D facility in Bangalore to tap into softwarewtlopment skills.

Graph 4a: Offshoring of production or innovation in Swedi€il firms
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Source: Swedish INGINEUS Survey
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Graph 4b: Offshoring of production or innovation in Swedi&htoparts firms
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In terms of the motivation for offshoring or outsomg production and innovation activities,
for ICT firms the main motivation is the accessgtmlified human capital at a lower cost,
both for offshoring of production and innovatioojléwed by the availability of specialized
knowledge in the host region as well as accesstheranfrastructure and new markets.
Autopart firms share most of the motivations witle #CT firms, being the main difference
the fact that the existence of specialized knowdenigthe host region is not important for
Autopart firms, while for ICT is (both for produoti as well as for innovation). This
reinforces the idea that ICT and Autopart firms nfie§ow different strategies: ICT firms

offshore to access knowledge and may offshore iathav in places where they have no
production just to tap on pools of specialized klealge. Autopart firms, on the other hand,
tend to follow production facilities and tend tolbeated where the clients are located.

Table 32 Reasons for offshoring production or innovatiativaties in Swedish ICT firms

ICT Offshoring of Offshoring
production innovation
Qualified human capital at a lower cost 76,9% 15,4%
Specialised knowledge in the host region 26,9% 4%5,
Access to other infrastructure or cheaper resources 19,2% 15,4%
Access into new markets 19,2% 7,7%
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Ethical standards and trust 11,5% 7,7%
Access to knowledge infrastructure 7,7% 7,7%
Incentives for the location of activities in theshoegion 7,7% 7,7%
Enforcement of intellectual property rights 7,7% 7%,
Following clients who are outsourcing i.e. ‘foll@aurcing’ 7,7% 7,7%
Efficient financial markets (including Venture Ctgl) 0,0% 3,8%

Table 40 Reasons for offshoring production or innovatiativaties in Swedish Autoparts firms

Autoparts Offshoring of
production
Qualified human capital at a lower cost 60,0%
Access to other infrastructure or cheaper resources 60,0%
Access into new markets 40,0%
Access to knowledge infrastructure 20,0%
Efficient financial markets (including Venture Ctgl) 20,0%
Following clients who are outsourcing i.e. ‘foll@aurcing’ 20,0%
Specialised knowledge in the host region 0,0%
Incentives for the location of activities in theshoegion 0,0%
Level of ethical standards and trust 0,0%
Enforcement of intellectual property rights 0,0%

Source Swedish INGINEUS survey

2.6 Embeddedness in GINs

Table 41 summarizes the similarities and differences betw&svedish ICT firms And
Autopart firms with regards to their engagementGiNs, taking into consideration the
different forms ofglobalization of innovation. The picture that emessrgs of GINs being only
marginal for bothindustries- most of the innovations are commeéalidomestically, most
sourcing of technology is still internal to thenfirand the majority of firms do not collaborate
for innovation or do not offshore innovation or guation.

However, in both industries, there is a numberiofig that do engage in different forms of
GINs. When they do, we can observe important diffees between the two industries. GINs
in the ICT industry are more global and involveaagker variety of partners than GINs of
Autopart firms. GINs in Autoparts usually involvkents and suppliers -that is, organizations
in the value chain- and are more confined geogcatiigito Europe. Furthermore, GINs in the
ICT industry may or may not overlap with GPNs. @e bther hand, Autopart firms tend to
locate R&D centers close to production centers asda result, GINs tend to overlap with

Page 132 of 392



~

61N50
X%
~4'-  D9.2 Report summarising the implications per industy for EU countries and emerging
economies.

GPNs. So, despite the potential advantages of amgag GINs, the majority of firms still
maintain the development of their innovation in $®@and, when they collaborate, they do it
in cooperation with a handful of actors, usuallgdted in close proximity. The next section
discusses why this may be so.

Table 41 Embeddedness in GINs of Swedish ICT and Autdirans

Global exploitation of | Global sourcing Global research Global generation
innovation®* collaboration of innovation

ICT The most important | About 68% of the | ICT firms collaborate | ICT firms have less
market is domestic or | firms produce less than Autoparts in| propensity to
regional. technological inputs| the development of outsource or
Internationally, firms | inhouse. The main | their innovations, but | offshore abroad.
target mainly source of when they do, their When they do, they
European markets but| technology is research networks is | may locate
the proportion of firms| internal to the firm. | wider in terms of innovation centers in
that target asian variety of partners as | different places than
markets is also very well as more global. | production centers.
high In this respect GPN

and GIN do not
always overlap.

Autoparts The most important | About 79% of the | Swedish Autopart Autopart firms
market is domestic or | firms produce firms collaborate offshore production
regional. technological inputs| mainly with suppliers | more but very
Internationally, around| inhouse. As with and clients located in | seldom offshore only
83% target European | ICT, the main Europe. In this sense, | innovation. When
markets and about half source of their GIN is less they do, innovation
North American technology is networked and less follows production.
markets. internal to the firm. | global than ICT.

2.7 Barriers for collaboration

Collaborating with foreign partners may have sonuwaatages in terms of access to
specialized knowledge or competences that theifilacking but it is also costly for firms, as

there are important transaction costs associatddtive collaboration. There are a number of
barriers that may hamper the possibilities or nghess of firms to collaborate with external
partners for the development of new product orisesv Table 42 summarizes the results.

%1 The proxy used for the global explotation of inntbma is the market distribution.
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Table 42:Barriers for collaborating in innovation
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Share
mscfzgrr]agte Extreme | Serious | Moderate | Small No Response
or higher barrier barrier barrier Barrier barrier count
barrier
ICT
Er':zmgdgree'eva”t NV 42.28% 3,25% | 13,829 252004  2927% 28.46% 123
Overcoming . 50,00% 2.46% | 13,939 33,619  26,23%  23,77% 122
organizational barriers
Changing the current
location and related 53,45% 7,76% | 12,939 32,76%  18,97%  27,59% 116
costs
(';’i'g‘gsggg projegt';’ba"y 52,54% 424% | 17,809 30,51%  24,58%  22,88% 118
ggrcrg‘s’ggs'”gtc t00Is, 53 3904 1,69% | 18,649 33,05%  26,27%  20,34% 118
Autoparts
Er':zmgdgree'eva”t NV 50,00% 0,00% | 22,229 27,78%  38,89% 11,11% 18
Overcoming . 38,89% 0,00% | 27,789 11,11%  44,44% 16,67% 18
organizational barriers
Changing the current
location and related 66,67% 5,56% | 27,789 33,33%  16,67% 16,67% 18
Ccosts
(';’i'g‘gsggg projegt';’ba"y 66,67% 0,00% | 27,789 38,89%  22.22% 11,11% 18
ggrcrg‘s’ggs'”gtc t00ls, 54 509 0,00% | 22,229 27.78%  44,44%  556% 18

Source: INGINEUS Swedish survey

There are not significant differences between Aatbfirms and ICT firms with regards to
the main barriers: changing the current locatiod aslated costs as well as difficulties
managing globally dispersed projects are considrdx important barriers for firms in both
industries. As SOFTNOR indicates, one of the mairriér for the internationalization of

innovation involving emerging countries is reprdsenby culture distance and by time

differences in the different zones. Another barfterthe type of high tech activities in which

the company is specialized is represented by th&enaf knowledge (tacit and that require

frequents interrelationships). Face to face compatiun is crucial, even in an industry in

which knowledge is highly codified. High tech fuioets that require tacit knowledge and

experience as demonstrated in this case are difficlglobalize (so globalization is not so
much depending on the sectors but on the type tiwitees in the sector in which the
companies are specialized).
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In TELEQUIP the decision to coordinate projectsrirthe HQ or delegate it to the subsidiary
depends on the nature of the innovation. In thedereelopment activities the coordination
between the headquarter and subsidiaries has mlspeacess. In this company, if an idea is
small and incremental like changing the design @r@duct then the decisions on how to
proceed with the production is made at a localllbyethe expert committees. However the
larger and more radical technological ideas shbeldent to the product council in Sweden
where the product development decisions will beenad

On the other side, finding relevant new knowledgeansidered to be easier for ICT firms
than for Autopart firms. One possible explanatiorttis is that the knowledge required for
ICT is more generic — for example, computing engiimgy skills- than that of Autopart firms.
AUTOSWE can illustrate this point. As indicated the interviewee “the competences in
developing countries are still low. There is neeihtrease the quality of the competences of
HQ to be able to approach better the internatiaatiin of innovation activities in these new
regions”. The fact that the company is very spéexdl in a narrow field — security- makes it
difficult to find the required competences. In atlrds there is no formal education within
the engineering field for the design of seat bigltsexample. Therefore -as emphasize by the
interviewee- there is a need for training the lguabl of engineers with the specific education
required for AUTOSWE products. In the words of thmterviewee: “building up the
experience which we need to have for people inraaerotect what we think is essential for
our brand is not easy”. The expats going to glaitals for some months is the main way of
transferring the required knowledge in AUTOSWE. fighe main barriers with regard to
local skilled people in locations like China andlimis the ability to retain them within the
company as once confronted with a better proposttiey intend to leave the current working
position. Although limited but the Chinese and amiengineers are also given an option to
have some short stays in Sweden. The intervieweghina also has similar reasoning, he
states that they have had training programs far greployees in the last five years both by
having expatriates in China and also by sendinglIpeople to other AUTOSWE subsidiaries
in Europe and Japan.

2.8 Impact from crisis

At the time when the INGINEUS survey was conclu@2d09) most of the firms had not
modified their efforts in innovation as a consequenf the crises, as Table 43 shows. The
majority of firms reported few or no changes inithienovation effort or even increasing
efforts. This somehow surprising result could belaxed by the fact that the crisis has
impacted Sweden much less than other countriesumope. Although growth stagnated in
2008 and was negative in 2009, the country recovemach faster than Southern countries.
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Table 43:Impact of the global economic crisis on innovatitrategies

D9.2 Report summarising the implications per industy for EU countries and emerging

A serious | Relocation Sfelocatlon
Few or no Incrgasmg ' efforts | reduction of | abroad  of innovative
at innovation on | your your o Total
changes 3 : : : activities to
your part innovative innovative you from
activities activities abroad
Autopart
Count 7 10 3 1 0 21
% within Autoparts 33% 48% 14% 5% 0% 100%
ICT
Count 94 43 14 1 1 153
% within ICT 61% 28% 9% 1% 1% 1009
Total
Count 101 53 17 2 1 174

Source: INGINEUS Swedish survey

2.9

Both in the survey as in the cases we asked thes fivhat policies could facilitate or hamper
a higher integration in global value chains. In shevey we asked both about factors that had
influenced the firm in the past 3 years as weliaators that may be of relevance in the future.
In this section, we considered only the first orassthey refer to real challenges that the firms
faced, as not on expectations about the future.

Policy

As Table 44 shows, one of the factors that impaxiee positively on the internationalization
of innovation activities for both ICT and auto pdimms is the qualification of human
resources. On the other side, the factors affeatiagatively are almost all related to the
higher costs of internationalization (availabildf/ risk capital and economic support) and, in
the case of ICT, the lack of stronger IPR regufetior enforcement or, even more important,
the harmonization of different regulations and dt&ds, as the cases show.

TELEQUIP, for example, indicated that what was imé@ot at policy level is the
harmonization of different regulations at internaal level (like, for example) standardization
or radio frequencies in different part of the wdrld

Following the same idea, AUTOSWE indicated thatrewdnen IPR protection is important
for the company is not one of the main obstacledHe internationalization of innovation.
Some patents have been copied by other companigbdstrategy of the firm has been to
ask them to buy the license (turning the disadynta benefit). Moreover, the advantage of
the company is based also on the long experiengobal leader, its know-how and the well-
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known brand. On the other hand, in terms of politye company thinks that it is the

standardization of rules at international levefdsarules for example) what constitutes today

one of the main obstacles for the internationabzadf innovation activities.

Table 44:Factors affecting internationalization of innovatiactivities

Highly | Moderately | Moderately | Highly

IS Positive Positive Negative | Negative RESERL
Practical support from centers for the
internationalization of innovation and 0,00% 72,22% 22,22% 5,56% 36
technology transfer
More public incentives and economic support 15,38%53,85% 20,51% 10,26% 39
Better access to international research 10,00% 70.00% 16.67% 3.33% 30
networks
Higher skills in the labor force 26,09% 50,00% 20 2,17% 46
More stringent IPR regulations/enforcement 12,50% 7,56% 32,50% 17,50% 40
Ezggr and cleares rules regarding FDI and 2 86% 45,71% 42.86% 8.57% 35
More open and flexible migration policy for 6.45% 54.84% 32.26% 6.45% 31
employing experts from abroad
Greater availability of risk capital for
innovation activities with an international 0,00% 41,94% 35,48% 22,58% 31
dimension
The corporate governance environment 15% 48% 25% % 13 40

Highly | Moderately | Moderately | Highly

A Positive Positive Negative | Negative R
Practical support from centers for the
internationalization of innovation and 0,00% 75,00% 25,00% 0,00% 4
technology transfer
More public incentives and economic support  28,5/% 28,57% 14,29% 28,57% 7
Better access to international research 22.22% 55.56% 22.22% 0.00% 9
networks
Higher skills in the labor force 45,45% 36,36% 9909 9,09% 11
More stringent IPR regulations/enforcement 10,00% 0,00% 20,00% 0,00% 10
Ezggr and cleares rules regarding FDI and 25.00% 62.50% 12.50% 0.00% 8
More open and flexible migration policy for 28.57% 57.14% 14.29% 0.00% 7
employing experts from abroad
Greater availability of risk capital for
innovation activities with an international 28,57% 28,57% 42,86% 0,00% 7
dimension
The corporate governance environment 0% 67% 229 11% 9

Source: INGINEUS Swedish survey
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2.10 Summary of main findings and concluding remarks

Swedish Autoparts and ICT firms are specializetighly added value activities in the value
chain. They are also very knowledge intensive @8 of high-tech intensity, even in the
case of low-medium tech industries like automotivéutoparts. As a consequence Swedish
firms in both industries are research intensive @@y specialized. They rely strongly on
their own internal research capabilities. As inthdain several of the interviews, core
research is of very strategic nature and high-geivities rely heavily on tacit knowledge
and face-to-face interaction. This explains why mos the firms develop their own
technological inputs inhouse and, more often thanat the Headquarter.

Outsourcing, offshoring and collaboration of inntiwa takes places more often when dealing
with applied research or development for local ratgk

In general most Swedish firms do not engage in al@xploitation of innovation (main
market is domestic), global sourcing of technolo@@gchnological inputs are mainly
developed in-house), global research collaboratioglobal generation of innovation (70-80
% do not offshore production or innovation). But emhthey do, there are significant
differences in the way that ICT and Autopart firemgage in GINs.

In terms of theirGlobalness ICT firms tend to collaborate more in researclhwglobal
partners than Autopart firms. In termslohovativenesgoth industries are highly innovative,
with an extremely high proportion of new to the @omnovation. Finally, in terms of
NetworknessICT networks for innovation are wider in terms ddriety of partners and
broader in terms of geographical spread. Autopseta/ork mainly with suppliers and clients
and mainly in Europe, but they seem to do it mbeatICT firms.

What these results seem to suggest (in line wittm@&@d and Chaminade, 2011) is that
engaging in GINs is a costly process and that there to be very clear advantages — in
terms of costs, access to markets or access tospagialized knowledge- for the firm to
make the decision to participate in GINs. When $éirhave the technological resources and
capabilities, they tend to develop their innovagiam house or with very limited interactions
with other actors. Additionally, as the Swedishawation system is quite strong, interactions
tend to be regional or domestic rather than intewnal. And when they interact, is usually
not for core and basic research but for more deveémt and applied research.

A final note on the limitations of this researchgrgrularly with regards to the number of
responses. Although the response rate is high faelaxbased survey and the number of
responses in the ICT industry is acceptable,ritiser low for Autoparts. Most of the analysis
is based on 24 questionnaires and thus, the rggekgnted in this paper should be taken with
caution.
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ANNEX 3 - COUNTRY SECTOR REPORT: ICT IN ESTONIA

Authors: Tarmo Kalvet_(tarmo@ibs)eand Marek Tiits (marek@ibs gdnstitute for Baltic
Studies (IBS, Estonia, particpant n.5)

3.1 Introduction

Estonia is frequently considered one of the mbsiot the most, successful Eastern European
catching-up economy. Estonia experienced very ramdnomic growth for most of the
2000s. The high ratios of exports and inward FDGIDP seem to indicate that through its
Nordic neighbours it has integrated well into thiebgl production networks (GPN).
According to the World Economic Forum’s annual GlblZompetitiveness Reports Estonia
has retained a relatively stable position on theléoof the 25 most competitive economies in
the world throughout the last decade.

However, this is only a part of the story. The veapid economic growth experienced by
Estonia and led by foreign finance has not beeramable. In fact, in terms of the

contraction of GDP in 2009, Estonia was among tbestvhit economies in the world. With

this a number of weaknesses have been revealéé mational innovation system, especially
in relation to participation in the global innowati networks (GINs) (Kalvet and Tiits 2010;

Tiits et al. 2008).

The Estonian economy is better described accorttintpe “doing, using and interacting”
mode of innovation than the “science, technologg amovation” mode of innovation (see
Jensen et al. 2007). More specifically, Estoniatustry is dominated by low and medium-
tech industries, which are, by the very naturehafsé industries, not very R&D intensive.
Innovative activities in Estonian companies argédéy related to inward technology transfer —
the acquisition of equipment and machines. Wherkitgp at technologically innovative
enterprises and the high importance of tiv@mrmation sources for innovation activities for
2006-2008, not only are the most widely practicetbvation activities intramural, but these
are also considered the most important next to Imrppand clients. Direct R&D and
innovation co-operation with universities or otlimgher education institutions is considered
to be important only among a relatively small nhumbé respondents (Statistics Estonia
2011).

Theory suggests that successful entrance into tblealg production networks does not
necessarily lead to the automatic upgrading ofdbal nodes (subsidiaries, affiliates, but also
independent suppliers and sub-contractors) intontbaes of the global innovation system
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(e.g. Ernst and Kim 2002). Estonian attempts antesements in internationalising its
economic system since the early 1990s have mosty belated to the attraction of foreign
capital and foreign direct investments, resultingntrance into the GPN. The emergence of
the GIN on top of the GPN is, however, foremostutlgreater specialisation and gradual
upgrading of the value chain relationships. As vitiial enterprises might acquire new
capabilities and enter new markets, their basidyeton and maintenance activities might be
complemented with more knowledge-intensive actsitisuch as applied research and
product development, management of multi-site pctdo and supporting facilities, global
brand development and marketing. The transformadibthe GPN into the GIN is, thus,
primarily about an increase in the quality of inative activities among the enterprises
involved. The mode of and the barriers to innovatetivities in catching-up economies are,
presumably, different from those in advanced indaisted nations.

The objective of this article is to analyse the awics of the formation of GIN more
specifically within the Estonian ICT sectarWe also analyse whether there are different GIN
patterns formingvithin the sub-sectors of the Estonian ICT industie assess the extent to
which these trends are influenced (driven, cons&@i by contextual conditions specific to
Estonia and what impacts this has had at the retemonomic level.

The method of the current study consists of a tinginoliterature analysis regarding the
Estonian ICT sector. To fill in the missing gaparigus empirical data sets were analysed in
addition: a) Community Innovation Survey for 200888 and other data available from
Statistics Estonia, b) the dedicated INGINEUS sur(@010), c) patenting data for 2000—
2009. Also, d) altogether twelve major private eecictors were analysed in depth over the
period of August 2009 to December 2010. They weterviewed in order to gather first-hand
information on their R&D base and strategic intesesespecially in relation to the

2The OECD Working Party on Indicators for the Infation Society has defined the economic activitiethe

ICT sector, and this definition usually servesteshiasis for various international comparisons.ofding to the
OECD, the following manufacturing and service irtdies belong to the ICT sector (based on NACE Rev.2
classification): 261 manufacture of electronic coamgnts and boards; 262 manufacture of computers and
peripheral equipment; 263 manufacture of commuitinaquipment; 264 manufacture of consumer eleitson
268 manufacture of magnetic and optical media; @whbBlesale of information and communication equiptnen
582 software publishing; 61 telecommunicationsc6ghputer programming, consultancy and related isiesy
631 data processing, hosting and related actiyitiesb portals; 951 repair of computers and commatitn
equipment (see, e.g. OECD 2008). In the currenepagepending on the availability of data, sligkvidtions
from the above standard definition have also octedly been allowed. Also, in some of the followifigures
and tables, data for the financial services sebtore been presented, as this is one of the mastsive
industries in terms of ICT and ICT R&D outside tT sector itself.
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participation (and limits on participation) in th@ernational R&D and innovation activities
(see also Tiits and Kalvet 2010). Also, the repindws on e) the case studies of two
companies — Elcoteq and Skype (see also Tiits aldekK2011).

3.2 Subject 1: a (short) history and the present naturef sector activities in

Estonia

Currently, the share of the ICT sector in the whedenomy is rather small: varying between
4—-7% for value added, profits, exports, employeaestarnover (Figure 1). The total number
of ICT sector employment is approximately 15 thawakal he largest sub-sectors, measured in
terms of the number of employees, are computerranogiing, consultancy and related
activities (5,900 employees), manufacture of comigation equipment (3,200), manufacture
of electronic components and boards (2,500) anédmMelecommunications (2,200) (Table
45).

Figure 1. Estonian ICT sector in the Estonian economy, 2007

Number ot enterprises
Turnover

Profit

Added Value

Export

Employment

Investment in R&D 44,4

u] 10 20 30 40 50

% of total business sector

Source: Statistics Estonia, 2010.

The largest sub-sector according to net salesoiwgeher, wireless telecom activities (Table
45). This sector has also been the highest acaptdivalue added generated — counting for
50% of the total value added generated in the EkmtolCT sector (Figure 2). It is also
interesting to notice that in the manufacture ecebnic components and boards, the value
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added generated per employee has been below theidstverage for private companies for
2003-2007 (Rozeik and Jurgenson 2009: 18).

Figure 2: Value added generated by ICT sub-sectors, 2003-20

350
=g=Manufacturing of electrical
300 and optical devices
250 - ——Telecommunications
200
w Wholesale of computers,
= X external devices and
150 software
=—w==\Nholesale of other
100 - electronic parts and
devices
50 —t=Computers and activity
W related to computers
0 —— T |
2003 2004 2005 2006 2007

Source: Statistics Estonia, 2010.
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Table 45:Key figures on Estonian ICT sector enterprises 8200

Number of
enterprises

Manufacture of computer, electronic and 112
optical products

Manufacture of electronic components and 37
boards

Manufacture of computers and peripheral 19
equipment

Manufacture of communication equipment 15
Manufacture of measuring, testing, 22
navigating instruments; watches and

clocks

Telecommunications 107
Wired telecommunications activities 58
Wireless telecommunications activities 11
Computer programming, consultancy and 1103

related activities

Total economic activities in Estonia 55654

Number of
employees

6434

2464

204

3198

381

3357
2201
958
5872

461750

Net sales,
mEUR

432,7

207,4

34,9

852,

15

757,1
282,1
424.4

316,5

44648,6
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Sale to non-
residents,
mEUR

365,7

188,3
2,2
142,2

12,1

118
6,35
31,7
129,3

12435,2
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Personnel Operating
expenses, profit (loss),
mEUR mEUR
70,1 6
27,6 8,3
2,7 0
33,8 10,1
3,7 -13,4
72 173,7
42,4 44,9
26 124,6
129 24,7
5617,9 1765,4

Net profit
(loss), mEUR

2,9

9,8
-13,6

3159,
34,1
120,9

8,6

1365,8
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Rozeik and Jurgenson (2009) undertook an in-demlysis based on business registry data —
they analysed the performance of 1,969 ICT seabonpanies registered in Estonia as of
2007. They discovered that approximately 33% ofthead no employees and another 41%
were microenterprises; the nine largest ICT comgmemployed 41% of the employees of
the sector (Figure 3). The turnover statistics aéaesimilar tendency: 60% of the enterprises
(mostly found in the field of computer servicesy@éan annual turnover below EUR 64,000;
45 of the largest companies that each have an hramever above 6.4 million EUR
generate 75% of the turnover of the ICT sectortaltRozeik and Jirgenson, 2009: 13).

Figure 3: ICT companies

| |
| 40,7

250 and morc cmployecs —L 0,50

50-249 employees | e | p1,1

10-49 employees * 7,5 (148)

1-9 employees

| 20,5

No employees

No data

0 5 10 15 20 25 30 35 40 a5

O Percentage of the employed in the ICT sector

W Percentage of ICT companics (the number of companics)

Source: Rozeik and Jurgenson, 2009: 10.

Most of the ICT exports are generated in Estonithenfield of manufacturing electrical and
optical devices. This sub-sector is responsible@®o of Estonian ICT exports (Figure 4). By
contrast, 52% of Estonian ICT companies do not hewe exports at all. The number of
companies with exporvolumes above 640000 EUR is 97. The largest 18oras
(companies with exports above 6.4 million EUR) ax@v % of total ICT exports (Rozeik
and Jurgenson, 2009: 14-15).
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Figure 4: Share of exports in turnover, 2003-2007
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30 L\ \,m —==\Wholesale ot other electronic
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to computers
10
0

2003 2004 2005 2006 2007

Source: Statistics Estonia, 2010.

When we look at the sector as a whole, domesticeostrip is rather dominant — 84% of the
companies have only local owners, some 1.5% of é@terprises have foreign owners with
the share of local owners above 51%. Joint ownershih dominant foreign owner(s) is
recorded in 58 cases (2.9%) and 201 (10.2%) corapare fully under foreign ownership.
Totally foreign-owned companies can mostly be foumdhe fields of programming and
consultancy (84 companies), sales of ICT (51) ahekommunications (20) (Figure 5). The
largest companies providing telecommunications isesy the most profitable part of the
Estonian ICT sector, are completely foreign-owned.
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Figure 5: Ownership of Estonian ICT companies, 2007

Repairment of computers and communication...
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Estonian-owned 51% and more W Totally Estonian-owned

Source: Rozeik and Jurgenson, 2009: 12.

As of 2007, of the 18 largest exporting compani@syere under foreign ownership; of these,
seven were ICT manufacturing companies. Integratibthe Estonian ICT manufacturing
sector into the global production networks has besaorded earlier. Empirical evidence
(exports-imports, ownership, FDI, value added, )etshows that the Estonian ICT
manufacturing sector is actually part of the larbrdic ICT manufacturing cluster. The
main branches of the Estonian ICT manufacturingistiy are exactly the same as those of
Finland and Sweden. ICT manufacturing network thégs generally consist of Finnish and
Swedish companies, which have subsidiaries, d@#8iaand joint ventures in Estonia.
Empirical evidence does not support the widely hadiv that Estonian ICT manufacturing
has been gradually moving from low value-added rfeanturing towards higher value-added
production (Kalvet 2004).

The Estonian ICT sector is important, though, ia tfational innovation system. Already in

2002 it was concluded that of domestic industrreanufacturing, the telecommunications

sector, banking, wholesale and retail trade, aneigonental structures are important drivers
of an emerging Estonian ICT cluster, as they denmaost of the production generated by the
ICT sector. Evidently, the rapid development of Hstonian banking sector and the high-tech
solutions elaborated by the banks’ own product greent departments have reinforced the
need for quality software, and trustworthy secu@pcts; thus, also having positive effects

on generating innovative solutions. Positive sigais be observed in the telecommunications
sector, which has started to build strong linkshwiiversities and research groups, and also
pursues research activities in-house. Collaboratietvities undertaken by the banks and
telecommunications operators have establishedgstnoks between these two sectors, paving
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the way for future m-commerce related activitieswdver, in this context, the relations with

content providers are insufficient, meaning thaisth relations have to develop towards a
more active involvement of external content servpreviders in order for large-scale

functioning m-business or m-leisure to appear. Gawent structures are important users of
telecommunications equipment and services, offi@chimery, computers and software,

whereas the government’s affection for novel techlogical solutions has had a positive

effect on a number of public sector initiatives & et al., 2002; see also Kalvet, 2012).

3.3  Subject 2: the nature of innovation in the sector

Estonia ranks highly in the various internationadbmparisons that benchmark the
development of the information-society, not only ceip Central and Eastern European
countries, but also among the original Europearodmiember states and other leading ICT
countries. For example, the Global Information Textbgy Report 2008—2009 (Dutta and
Mia, 2009), which uses a comprehensive tool forsugag the progress of and identifying
the obstacles to ICT development worldwide, hakedrnEstonia 18th among the observed
122 countries. Similarly, the United Nations e-goweent survey (United Nations
Department of Economic and Social Affairs, 2008} &lhks Estonia 13th, describing it as a
country “reinventing itself from the confines ofetprevious Soviet era into a Baltic catalyst
for digital adoption and innovation”.

Indeed, results of the latest Community InnovatBumveys (Statistics Estonia, 2011), which
represents data on 4,023 enterprises and on toédiitias for 2006—2008 show that
compared to other surveyed economic activities,reviiee share of innovative enterprises is
56% of the 4,023 surveyed companies, in the fieddisted to ICT, the share of innovative
enterprises is much higher (Table 46). In the mactufe of computer, electronic and optical
products, three-quarters of the companies are wedoln technological innovation, mostly
process innovation. Process innovations are gdypehal most dominant form of innovation
to increase productivity and improve the flexilyiliof production and the provision of
services. A high share of both process as well ragugt innovations is also visible for

®# The statistical survey “Innovation Survey of Entéges” for the years 2006-2008 is the implementatb
European Community survey (Community Innovationveyr— CIS) in Estonia. The survey is carried oualin
European Union Member and candidate States sinadtesty. The frame of the survey covered all enteepr
with at least 10 persons employed in industry (exchstruction) and selected economic activitiesdrvices.
The Survey was total for enterprises with at l&fspersons employed, and in the case of enterprishdess
than 50 persons employed the random stratified Baghas applied if a stratum consisted of morent3a
enterprises.
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telecommunication services, but here marketing vations are also very important. The
latter is related to the fact that there is strangpetition between the telecommunications
companies in Estonia for the local market. For cot@p programming, consultancy and
related companies, innovation consists mainly ofipct innovations. Although financial and
insurance activities are not “classical” ICT figldanovations in such companies both in
general as well as in Estonia are largely basetCan(Kalvet 2006), and while product and

process innovators are also compared to otherrsed¢hey actively apply organisational as
well as marketing innovation
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Table 48 Innovativeness of enterprises, 2008

E R D9.2 Report summarising the implications per industy for EU countries and emerging economies

Organis. as
Total . Tech. Product Process | Productas o tech. Organis. Marketing well
; Innovation | . ; . ; . ; well process| . N . . . . :
enterprise (%) innovation | innovation | innovation innovation innovation | innovation | innovation | marketing
(no) (%) (%) (%) % (%) (%) (%) innovation
& (%)
Surveyed economic 4023 56.4 47.8 26.7 375 19.1 35.2 25.5 23.2 13.6
activities total
Manufacturing 1908 59.8 52.8 30.9 42.1 22.5 34.1 .920 24.2 10.9
Manufacture of
computer, electronic 39 74.4 74.4 44.9 66.7 37.2 40.8 374 22.8 19.5
and optical products
Telecommunications 21 93.3 86.7 68.6 75.2 63.8 75.2 39.0 70.5 34.3
Computer
programming,
consultancy and 105 72.5 62.1 50.1 27.1 25.1 50.4 39.8 29.3 18.8
related activities
Financial and 81 83.0 73.0 55.3 47.9 37.5 64.8 56.8 48.8 40.9

insurance activities

Source: Statistics Estonia, 2011.
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While there are some radical technological andriass model innovations among Estonian
ICT companies (e.g. Skype), R&D investment in mM@&St enterprises remains miniscule in
global terms, and, not surprisingly, most ICT rethinnovations in Estonia are by nature
incremental. This is clearly illustrated by thentower of product innovators (Table 47). Even
in the most innovative branches of the Estonian $&&tor, most of the turnover in product
innovations comes from those that are new onlyttier enterprise (i.e. consist of solutions
already applied elsewhere) and thus provide onshart-term competitive edge. It is also
noteworthy that turnover generated from innovapveducts new to market is especially low
in the manufacture of computer, electronic and ogptproducts. Computer programming,
consultancy and related activities are exceptiare,hthough. Although the turnover of the
sector is smaller compared to other sub-sectogs, Giturnover comes from products new to
the market; that is, given the market orientatibestonian ICT companies, new to the local
market in most cases.

Table 47: Turnover of product innovators, 2008

Total Turr;?ver Turnover of Turnover of
. . products products new
turnover | innovative
new to only for
(G [ELIR) EELEE market (%) | enterprise (%)
(m EUR)
Surveyed economic activities total 10,147 2,363 839. 60.2
Manufacturing 4,550 1,142 40.1 59.9
Manufacture of computer, electronic and 254 97 25.0 75.0
optical products
Telecommunications 841 155 38.6 61.4
Computer programming, consultancy and 131 70 70.3 29.7
related activities
Financial and insurance activities 1,397 176 32.4 7.66

Source: Statistics Estonia, 2011.

Analysis of the objectives of technological innawas shows that improved quality in goods
or services and increased range of goods or seraigboth very important goals for all sub-
sectors in question; for the telecommunicationsosemcreasing market share also stands out
as a very important objective (Table 48).

Non-technological innovations implemented by conpanthrough 2006-2008 are more
frequent among ICT companies in comparison with akierall sample or manufacturing
companies. For example, new methods of organisingk wesponsibilities and decision-
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by

making are much more often introduceBirrore. L'origine riferimento non é stata
trovata.).

It might, however, come as a surprise that in anaropen innovation, new methods of
organising external relations with other firms anstitutions has a rather low priority when
compared to other organisational innovatioksrdre. L'origine riferimento non e stata
trovata.). The main co-operation partners for innovativeemgrises are other enterprises
within a group, suppliers and clients. So, one @amclude that — both generally as well as in
the ICT sector — the majority of co-operation takdémce within the relevant value chains
(production networks), while only a fraction of cpamies co-operate directly with research
institutes in the public sector. The main link withblic research and higher education is the
supply of labour rather than co-operation in R&Dpavduct development.

The fact that manufactures of computer, electraand optical products are mostly co-
operating with other enterprises within the entegrgroup, suppliers of equipment,
materials, components, or software, and with cientcustomers has to do with the fact that
these are supplier-dominated industries, wherentajerity of basic technological inputs are
imported. While such co-operation is also import@mttelecom companies, in this industry
co-operation with universities or other higher eation institutions and with other enterprises
in same sector is also more vivid; telecom comparie well as financial and insurance
companies are also co-operating with consultanisincercial labs or private R&D institutes.
For companies in computer programming, consultaanoy related activities, co-operation
with clients or customers is most important, ant tis typical in knowledge-intensive
economic sectors.

Page 151 of 392



8 D9.2 Report summarising the implications per indugty for EU countries and emerging economies.

Table 48: Objectives of technological innovations for tectogitally innovative enterprises (%)

Increased Replac;a me Enteri | d Improved ﬂl m%(tl)_ved f Incree_tsedf Improveme Reduced
range of r:(tjot d ntering ncreal;ts;e quality in exl dl 't%{ 0 cap;cnty 0 nt of work | labour costs
outdate new marke production | production o ;
good_s or products or markets share good_s or or service or service Caelians per unit
services services L L and safety output
processes provision provision
Manufacture of
computer, electronic 52.1 45.9 22.8 34.1 63.8 35.5 35.2 27.6 26.2
and optical products
Telecommunications 55.0 31.7 36.7 62.2 62.2 43.9 313 0.0 111
Computer
programming, 48.8 51.8 317 50.8 52.3 32.0 27.5 13.8 15.7
consultancy and
related activities
Financial and 48.6 45.4 23.6 425 69.0 45.8 47.6 125 19.8

insurance activities

Source: Statistics Estonia, 2011.
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Organisational innovations

Marketing innovations

New business | New methods| New methods off  Significant New media or | New methods for, New pricing methods
practices of organising organising changes to the techniques for product
work external relationg  design or product placement or
responsi- with other firms | packaging of promotion sales channels
bilities and and institutions products
decision-
making
Surveyed economic 13.3 18.7 12.0 12.2 10.6 11.4 9.3
activities total
Manufacturing 11.7 15.9 8.8 14.2 9.1 10.9 8.0
Manufacture of 18.7 34.9 7.7 16.9 14.4 16.2 11.0
computer, electronic
and optical products
Telecommunications 28.1 22.9 16.7 46.7 34.8 29.5 .0 39
Computer 22.5 37.1 15.0 11.8 17.0 17.9 15.6
programming,
consultancy and
related activities
Financial and 40.4 50.1 18.5 28.5 33.1 30.7 24.6

insurance activities

Source: Statistics Estonia, 2011.
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Table 50: Co-operation in technologically innovative entespd, 2006-2008

Enterprises Other Suppliers of | Clients or | Competitor | Consultantsco | Universities or | Research institutes
involved in | enterprises | equipment, | customers | s orother | mmercial labs, | other higher in public sector
co- within materials, enterprises or private education
operation enterprise | components in same R&D institutions
total group or software sector institutes
Surveyed economic 48.6 23.0 24.3 22.3 12.2 9.7 7.1 3.0
activities total
Manufacturing 44.8 18.5 24.5 21.1 10.0 8.4 5.8 1.5
Manufacture of 51.4 36.5 27.2 31.0 5.9 12.8 7.9 0.0
computer, electronic
and optical products
Telecommunications 69.2 42.8 52.7 45.0 34.6 20.3 .8 25 7.7
Computer 49.5 30.5 18.6 37.1 18.3 15.2 8.0 4.8
programming,
consultancy and
related activities
Financial and 62.6 44.0 30.3 38.7 21.3 20.1 5.2 3.6

insurance activities

Source: Statistics Estonia , 2011.
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3.4 Subject 3: the nature of knowledge — sector activés in your country

Limited R&D co-operation with external partnersaiso confirmed when looking at R&D
and innovation expenditures. Extramural R&D expamds in the manufacture of computer,
electronic and optical products amount to only 1BOusand EUR. The same figure is
considerably higher for telecommunications (2 MWHK) and for financial and insurance
activities (2.4 Mil EUR), but significantly lower wen compared with intramural innovation
expenditures or the acquisition of machinery, eopgpt and software.

Table 51 Innovation expenditures in technologically inntiva enterprises, 2008

Intramural research A&l‘ﬁﬁ:ﬁg? 2
and development Extramural R&D ) Y,
activities CIMEE EIe
software
Surveyed economic activities total 88.1 21.7 400.6
Manufacturing 23.9 6.4 167.3
Manufacture of computer, electronic 2.3 0.1 8.3
and optical products
Telecommunications 10.0 2.0 14.6
Computer programming, consultancy 27.5 0.8 1.8
and related activities
Financial and insurance activities 12.6 2.4 2.7

Source: Statistics Estonia, 2011.

Indeed, if we look at technologically innovativetenprises and the high importance of
information sources for them for innovation aciest through 2006—2008, it follows that not
only are intramural innovation activities most wideracticed, but they are considered the
most important sources for innovation next to sigopland clients (Table 62). Universities,
other higher education institutes and public redeanstitutes were considered to be
important co-operation partners by a relatively kmamber of technologically innovative
enterprises; interestingly, other sectors in tr@nemy findthem more valuable compared to
the ICT sectors. In other words, higher educatiwstitutions have a very important role to
play in providing high quality labour, but theiréct involvement in the innovative activities
of enterprises is far less significant.
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Table 52: Technologically innovative enterprises indicatihg high importance of information sources for iremon activities through 2006—2008 (%)

Manufacture of Computer
Surveyed computer, programming, Financial and
economic Manufacturing | electronic and Telecom. consultancy insurance
activities total optical and related activities
products activities
Sources within the enterprise or enterprise group 3.03 31.4 67.2 48.3 60.3 39.9
Suppliers of equipment, materials, components, jor 27.4 27.9 29.6 37.3 20.2 17.1
software
Clients or customers 15.6 14.5 36.5 17.6 27.3 24.5
Competitors or other enterprises in same sector 8.3 8.6 11.4 31.3 8.4 10.8
Consultants, commercial labs or private R&D 4.6 4.1 34 5.5 34 51
institutes
Universities or other higher education institutes 82 1.7 0.0 0.0 1.5 0.0
Research institutes in public sector 1.0 0.3 0.0 0 O. 15 0.0
Conferences, trade fairs, exhibitions 6.9 7.8 5.9 .6 6 5.2 4.2
Scientific journals and trade/technical publicasior 4.2 3.3 10.3 55 8.0 3.4
Professional and industry associations 2.7 3.3 3.4 0.0 4.8 1.7

Source: Statistics Estonia, 2011.
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Earlier, it was argued that innovations in the B&to ICT sector are mostly incremental. This
is also confirmed by patenting activity — one oé tkey indicators used internationally for
detecting and analysing the outputs of R&D effodkhough in the ICT sector, quite a
significant proportion of private sector R&D plagecthoose not to apply for patents, but to
secure their competitive advantage by simply kegpfieir inventions secret.

When analysing patents and utility models issugdriationally in the field of IC¥ for
2000-2009 where Estonian inventors have been iedolwe identify a total of 285 records.
This includes a substantial number of patents &doethe various foreign organisations
where Estonian inventors have been involved. Fostnod the domestic actors, however,
patenting activity remains fairly low (see also Teab4 below). This confirms the earlier
observation that we have a relatively small nundfdiarge enterprises in the Estonian ICT
sector that dominate the industry both in termsadés, but also in terms of their ability to
invest strategically in medium and longer term digmmental activities, including formal
R&D. Although the number of R&D personnel in thévate sector has increased very rapidly
through 2000-2009 (Figure 6), public universitiemtue to perform the majority of the
R&D activities in Estonia. The vast majority of thpublic research takes place at the
University of Tartu and Tallinn University of Teablogy, while other organisations play a
substantially smaller role (Allik, 2008).

Figure 6: R&D personnel in FTE in Estonia, 2000—2009

% |ICT patents were defined for the purposes of tligem search according to the recent OECD defimitio
However, the analysis of individual patents reveladd those having been classified as ICT pategitnly to the
fields of electrical engineering, physics, chenyistnd even biotechnology rather than ICT.
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Source: Statistics Estonia, 2010.

It is also interesting to note that in the privaector, the R&D personnel employed in
computer related and financial intermediation aés accounted for 49 percent of the total
business-sector R&D personnel in 2009 (Statististoriia, 2010): 572 R&D personnel (in
FTE) in computer related activities and 118 in thanufacture of electric and optical
equipment. Also, the ICT sector accounted for 44af%he investments in R&D (Figure 1).
Software and computer services is the most R&Dngitee branch of the Estonian enterprise
sector, where a noteworthy 6% of income from seepent on R&D; for the manufacture of
medical and optical instruments and of communicagquipment, the respective ratios are
1.4% and 1.2%. Still, both the number of R&D perssrand the expenditures are subject to
overestimation as not only R&D personnel (as defiog OECD and Eurostat, 2005), but also
the personnel engaged in more routine activitiedikely to be reported.

Official sources provide us with no figures for il researchers in the public sector, but the
Estonian Research Portal, which is the officialeifdce for national R&D funding
applications, lists altogether 410 people who aréve in the field of computer science as
their field of research as of 2009. However, 162haim have at least one publication in the
ISI Web of Science, and 127 of them have a PhDsi@rlar vein, a recent study based on
Google Scholar has identified that there are d&hputer scientists in Estonia who have at
least one citation of their research paper (Lipn284,1). Thus, we estimate that there are no
more than 150 reasonably active and productivergS€archers in the Estonian public sector.
The major ICT R&D units are Cybernetica Ltd., TatliUniversity of Technology (especially
the Department of Computer Engineering, Departmatinformatics and Institute of
Cybernetics), and the Institute of Computer Scieatehe University of Tartu. They are
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responsible for most of the public R&D expenditurdestonia, and also publish the majority
of academic research papers (Tiits and Kalvet, 2010

3.5 Subject 4: locations and internationalisation

According to Statistics Estonia (2011) and to tNSINEUS survey (2010), most of the co-
operation in the introduction of technological inations occurs either domestically in
Estonia or with the various European partners. Wjsu&stonian innovative companies
import their basic technological inputs from theieas Scandinavian or European (regional)
offices of the respective enterprises, and expaitr fproduction once again to (neighbouring)
Baltic or Scandinavian countries. Essentially, 8oandinavian countries act in many ways as
a regional gateway to the world market for Estollaect imports from or exports to far
away countries are relatively rare. While co-operatwith the United States is not that
common, it is much more prevalent in the field 6fT| especially in the manufacture of
computer, electronic and optical products and lactammunications. The same ICT sub-
sectors are also more active in innovation co-dparawith Indian and Chinese companies
than Estonian innovative enterprises in generabl@a3).

Table 53 Location of co-operation partners for innovataaivities for technologically innovative
enterprises (%)

Estonia Europe® USA China or Other
India countries

Surveyed economic activities 34.0 33.3 2.7 1.4 3.2
total
Manufacturing 28.8 34.6 2.4 1.2 3.0
Manufacture of computer, 25.2 51.4 12.8 6.9 3.4
electronic and optical
products
Telecommunications 58.9 56.7 13.9 5.6 7.2
Computer programming, 37.5 34.0 8.0 15 7.8
consultancy and related
activities
Financial and insurance 56.8 40.8 8.6 1.7 1.7
activities

Source: Statistics Estonia, 2011.

% Europe is considered to refer to member and cateliauntries of European Union (excl. Estonia) BRTA

countries.
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An interesting pattern of technology co-operatiomegges from the analysis of those
internationally held patents and utility modelsthe field of ICT for 2000—2009, where
Estonian inventors have been involved. Half of2B8 records have been assigned to various
entities in Estonia, while the rest belong mosdyentities based in Germany, the United
States, Finland, Ireland and so on. Further cordeatysis of the patenting activity reveals
that the above patenting activity is very concdpttalLess than 10% of the set of assignees
involved have more than two patents or utility miedehile the list of assignees with three or
more items is very short(Table 5%).

Table 54 List of assignees active in the field of ICT RTWho have more than two patents involving
Estonian inventors

Assignee Number
of items
SKYPE LIMITED (IRELAND) 18
TALLINN UNIVERSITY OF TECHNOLOGY (ESTONIA) 14
AS LASER DIAGNOSTIC INSTRUMENTS (ESTONIA) 7
ERICSSON TELEFON AB L M (SWEDEN) 7
PLAYTECH SOFTWARE LIMITED (UNITED KINGDOM) 6
NOKIA CORPORATION (FINLAND) 6
ELISA / RADIOLINJA EESTI AS (ESTONIA) 4
AS EMT (ESTONIA) 4
UNIVERSITY OF TARTU (ESTONIA) 4
LINUXPROBE CO. (JAPAN) 3
CURONIA RESEARCH LTD. (ESTONIA) 3
ELEKTROBIT TESTING OY (FINLAND) 3

Source: Authors based on Thomson Reuters, 2010.

The list of assignees is remarkably revealing gard to the innovative activities of some of
the ICT enterprises in Estonia. The cases of SlyukPlaytech are particularly interesting.

% |t appears from the textual analysis of the patisicriptions retrieved from the U.S. Patent anci@maark
Office, European Patent Office and WIPO databadsassome of the abovementioned patents are comhtcte
ICT R&D activities only remotely. We would, oursek categorise a number of the above patents ascphy
chemistry or drug discoveries and so on, rather tGd.
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For example, Skype is headquartered in Luxemboumge the main sales office is actually

located in the United Kingdom. The Skype globalaelegment headquarters are in Estonia,
and secondary development sites in the Czech Riep@weden and the United States. It is a
true global company that relies on the developrogtiteir services in ICT RTD and product

development that is, for the most part, undertakegstonia, while the Irish branch of Skype

takes responsibility for intellectual protectiore¢sBarnard et al., 2012). Playtech Ltd, the
world’s largest publicly traded online gaming sadte supplier, follows a similar pattern.

They build on Estonia as one of their software tgyaent sites, but the patenting is taken
care of in the United Kingdom.

We also note that Swedish Ericsson has built onesonentions of Estonian origin. Yet, we
see no direct link to the Ericsson branch in Tallin Ericsson’s patenting activity. Instead,
we find indications in the relevant patent desaimt of the involvement of Estonian
inventors who are currently based abroad. The ssutnge for Nokia.

We also find that Cybernetica Ltd has some intéonat patenting activity. There are also
some indications of related patenting that hasnaiace through other companies (e.g.
Linuxprobe Co and Privador Ltd). Interestingly egby the Estonian subsidiaries of
competing Scandinavian mobile telephone operateraodistrate notable activity in using
IPR protection.

The off-shoring of R&D and innovation activitieg;carding to the INGINEUS survey, is not
commonplace among Estonian ICT enterprises eifft@s has, first of all, to do with the
general structure of the ICT sector in Estonia, mteefairly small number of relatively well
known enterprises are responsible for the majarityhe business R&D investment and/or
independent product development activities. The dis such R&D intensive enterprises
includes, for example, Cybernetica Ltd., Skype Tedhgies OU, EMT Ltd., Webmedia Ltd.,
Helmes Ltd. and Regio Ltd. as stated earlier. Alsben we take into account the R&D
investment of individual companies in developmentivities, it becomes immediately
apparent that the R&D activities of Estonian ICTnganies are (as in the public sector) very
concentrated.

So, the off-shoring of R&D and innovation activtieccurs, given the general concentration
of R&D activities in the Estonian ICT sector, inlpma small number of enterprises. What is
more, themotivation for off-shoring different business adi®s, including R&D, also varies
significantly both in the ICT sub-sector and thenewship structure and strategy of the
particular enterprise.

As expressed by interviewees, the standardised agack products (incl. software,
manufactured goods) that cater for a truly globatkat are relatively easy to export across
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borders; therefore, the immediate presence on ttargekets is not always an absolute
necessity for the designers and producers of sumtiupts. The export of services, however,
often assumes a physical presence on target markets

This is a general observation that applies toralustries, but is also vividly visible in the
Estonian ICT sector. In software and telecommuimunagervices, subcontracting of some of
the software development (coding) takes place wetocost locations (e.g. Russia, Ukraine
and Belarus). Some companies; for example, Webmaaia Skype, have also established
foreign affiliates to gain access to foreign maskaatd/or acquire additional workforce.

At the same time, the local telecommunications miarks dominated by foreign
telecommunications operators (TeliaSonera, Eligde2) that have acquired local companies
to achieve a stronger presence. The motivationirfiarnationalisation remains fairly low
among Estonian subsidiaries of the above telecoration service providers, as they are,
almost by definition, to concentrate on the Estordamestic market. While this is the case,
the entry barriers remain high in this sub-sectoe do the required high infrastructure
investment, and the smaller domestic companies nate able to compete with larger
multinational groups on this market.

The Estonian ICT manufacturing sector, as stateliegais largely part of a larger Nordic
ICT cluster. The manufacturing of ICT goods is doated in Estonia by foreign investment
enterprises, who have in most cases off-shoredEstonia various manufacturing functions
from the testing of product prototypes and the hdstament of suitable production
configurations to the actual manufacturing itsélie R&D that takes place in such cases in
Estonia has first and foremost to do with procesiser than product innovation (e.g. the case
of Ericsson and Elcoteq). The off-shoring of certapecific product development related
R&D functions is rather rare, and has to do witbeaain unique knowledge and experience
that was not available in the existing locations tbke specific company (National
Semiconductor Estonia, Artec Group). By contragishof the indigenous ICT manufacturers
remain fairly weak in Estonia, they do comparafjvdittle in-house R&D and the
internationalisation of their R&D activities remaiarven more limited.

Accordingly, companies from Nordic countries haee moving towards more complicated
business models and have overcome the limitatibssnall states. Evidence shows that such
foreign expansion has clearly taken place in Eatoas Nordic countries dominate as the
sources for foreign direct investments in the latd€ET companies in Estonia, and has been
driven by Estonia’s proximity to the Nordic econesi It has been observed for Finland and
Sweden that in recent years, an increase of R&[Mbiaign subsidiaries has taken place,
especially in the case of the large manufacturingsf in the case of Finland and financial
intermediation in the case of Sweden (Braunerhjetnal. 2010). This is in line with the
results with our understanding: R&D taking place ihe foreign-owned financial

Page 162 of 392



%

AR
\) D9.2 Report summarising the implications per industy for EU countries and emerging
economies.

intermediation companies in Estonia has increasetrkably. For the manufacturing sector,
the picture is more heterogeneous and rather seeenfirm that foreign ownership might
not generate positive intra-industry spillovers fbwmestic firms. Several of the largest
foreign-owned companies as well as companies waball ownership and with a
subcontracting-only profile have little contactstwother companies or educational and R&D
institutions. The insufficient or missing links beten foreign-owned enterprises in Estonia
and the indigenous actors continue, thus, to lmnaiderable problem.

3.6  Subject 5: sector embeddedness in GINs

As stated earlier, for the technologically innovatienterprises and the high importance of
their information sources for innovation activitigsough 2006—2008, intramural innovation
activities are the most widely practiced, and theyalso considered to be the most important
sources for innovation next to suppliers and ctiefithe main sources of knowledge for
innovation are clients and customers (Table 52Taiie 53 above).

Two distinct conclusions can be drawn about theri@tional links (including but extending)
beyond intra-corporate networks on the basis ofM@&NEUS survey.

First, the domestically owned enterprises do netaaule, have any specific units outside
Estonia. Their strategic management and most ofother core functions are internalised
within the enterprise. When it comes to expansita foreign markets, Latvia and Lithuania
tend to be their first and ‘natural’ choice.

Second, the strategy of the enterprises that hansadble foreign ownership tends to depend
substantially on the foreign owners. They are @ibjceither a subsidiary of a larger
multinational enterprise that has been establigpesgtifically for the Estonian market, or a
smaller production or development unit that cateostly to foreign markets. In the case of
the latter, the foreign owners tend to be the owbs ‘open the doors’ for exports in
Scandinavia and beyond.

Some of the indigenous ICT enterprises; for insaié¢ebmedia and Regio, have been able to
build on the presence of the multinationals, suciMearosoft and Ericsson, and use them as
strategic partners in entering foreign markets. Most of tineligenous ICT enterprises
continue, however, to serve predominantly the ddimesarket, so the actual extent of
integration into GINs remains modest.
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3.7  Subject 7: prospective impact from the crisis

Estonia’s integration into the GINs has to do withe overall development context in Estonia.
Therefore, in the following we discuss, based am seminar with stakeholders, the main
strengths, weaknesses, opportunities and thre#tsi® specific local situation as well as the
global entail for the development of ICT in Estania

The most significant strengths characterising thiernal environment for ICT R&D in
Estonia derive from the prioritisation of the adoptof ICTs by the government and end
users. Also, a variety of instruments are in plég support excellence in ICT R&D. This
includes both the national Centres of Excellencg @ompetence Centres programme, but
also the generally competitive R&D funding systenEstonia, which prioritises high quality
research. Estonia also has a good reputation imtamational ICT landscape and there is a
lot of enthusiasm in Estonia to develop and ad@fislin the best possible ways. The small
size of the country allows for closer links betweardividual actors, and thereby also for
greater dynamism. Interaction between higher edutaistablishments is indeed quite close.
Similarly, major ICT enterprises communicate quitesely. Still, the interaction between
academia and industry remains weaker and more mandolimited number of local key
players are very well integrated with the globalamation networks.

The primary weaknesses derive from the existing tauwnber of R&D personnel and the
weakness of the supply of additional qualified I§Jecialists (both in terms of quantity and
quality; see also Kattel and Kalvet, 2006). Esten@urrent R&D funding system favours
existing fields of research, and puts promising inesearch groups and new fields of R&D in
a relatively unfavourable position. A number of tHeT R&D units have insufficient
international technology and business managemeitis gk advance their position in
international R&D and innovation networks, and tarmage (and co-ordinate) R&D projects.
On a similar vein, entrepreneurs keep emphasisiadack of internationadales skills as one
of the most important impediments to increasing oetgp and growth. Overall, the
sophistication of the business models of ICT congsmmemains low, and in most cases
general software development services remain tha s@es articles rather than more risky
(and lucrative) local products or components. Tinalssize of the country and thereby also
the small size of the individual research groupsstiutes and departments forces the
universities and companies to cover a rather bseadf topics in their teaching, research and
business activities. This makes international cditipe in any particular (narrow) field of
ICT R&D quite difficult, compared to larger spedsad units available elsewhere.

The global economic crisis is an important trigiprchange and development, the power of
which should not be underestimated. Also, the omieil globalisation (and participation in
international value chains) and the emergence wffredds of ICT R&D continue to exhibit
major opportunities. The rapidly evolving globatisa of higher education (and attracting
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teaching and research staff as well as studentm)ather driver that will also have a major
impact on EstoniaThe aspirations of the EU for the establishmentafell functioning
European Research Area and the existence variold ®§port instruments itself continue
to present major opportunities for economies liketoRia. Estonia is also in the
neighbourhood of some of the most advanced ICTonsatin the world. At the same time,
Estonia is located on the borders of two majoritrgdblocks: the EU and the CISiven the
geographic location, even closer ICT R&D and bussneo-operation with neighbouring
countries in Baltic Sea Region would prove benafifor Estonia. In particular, linkages with
Nordic countries could be more actively used byohisin researchers and entrepreneurs as a
gateway that allows for joint access to far awaykets (e.g. the Americas, Asia, etc.).

3.8  Subject 8: looking forward

As expressed above, the most significant threa&tdileely to derive from the lack of timely
and sufficient action in meeting the challengesedoBy the current crisis, and the excess
complacency of the policy makers with the immedssbilisation achieved in recent months.
The demographic challenges and projected declitbensupply of labour force in Estonia
continue to demand immediate action. While the eemce of global production and
innovation networks is a goampportunity, in more established fields of ICT,eimtational
supply and R&D networks were already formed arolander players quite some time ago.
Now, with the increasing concentration of the irtdysthe barriers to entry continue to
mount. In order for new actors to be acceptedaxisting R&D and production networks, the
benefits must be clear (and risks low). The limgpeécialised advantages of Estonian entities
remain a considerable threat in this context.

3.9  Subject 9: policy implications

Based on the analysis above and supported by siigef the INGINEUS survey, it can be
concluded that for Estonia to be successful immaonal ICT R&D, and related product and
service development and exports, Estonia must deraly improve the supply of high
quality ICT specialists — scientists and engineard international business and technology
management skills, including better utilisatiorsthtegic R&D and business alliances.

Critical volumes and barriers to entry in global innovation networks

. The continuedylobalisation of R&Dpresents a major opportunity, especially right now
when the global financial and economic crisis @géred a major wave of relocation
and M&A decisions.
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*Typically, major actors in Estonia consider thaeytrare generally visibleto potential
national and international partners. Despite thigy should be more active in
expanding their international outreach beyond tlightbouring countries in the Baltic
Sea Region.

.In more established fields of ICT, internationapgly and RTDnetworks have already
formed around larger players quite some time ago. In ofdernew actors to be
accepted into those networks, the benefits mustdae and risks low.

. Most of the ICT RTD centres in Estonia are reldyivemall and cannot, therefore,
compete with larger actors in India or elsewherkelgdased on costs. Even if the
emergence of global production and innovation néisonight be considered a historic
opportunity, the limited specialised advantages Kdtonian entities remain a
considerable weakness.

Need for deeper specialisation and development ofare specialised knowledge

. Most of the Estonian ICT companies, especially ¢hesrving the domestic market,
provide general software development and systentegnration services. The
development o$pecialised knowledge technologyemains limited.

*The discussion of the limited specialised techniglgcapacities feeds directly into the
discussion of the weakness of thepply of qualified labourand the relateghublic
knowledge basé@.e. the public education and research systetharfield of ICT RTD
in Estonia).

*The small size of individual research groups, toggs and departments forces universities,
as with companies, to cover a ratleoad set of topicen their research and teaching
activities, making competing internationally in avfythese difficult.

*The rather fragmented domestic funding environn@n&cademic R&D that encompasses a
large number of separageipport instrumentge.g. Target Funding, Estonian Science
Foundation grants, infrastructure and mobility gsarvarious smaller contracts, etc.)
enforces théragmentatiorof the public RTD base even furthiér.

*The recent efforts aimed at increasing opportusif@ international mobility including
increasing the mobility of younger researchers aiffibrts at attracting foreign
researchers to Estonia, have clearly been veryfioeidoth in terms of strengthening

% As a rather drastic illustration of fact, one opmesentatives of a major public RTD organisatiotidated
during the interview that the ratio of funding cauts to researchers is in his organisation cugretttl.

Obviously, such a fragmentation not only reducgsifcantly the productivity of researchers, buids also to
unnecessarily high administrative load in handangery high number of contracts.
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the local knowledge base and expanding professiwetalorks internationally, and need
to be continued.

Improvement of international business and technologmanagement skills

. A number of the ICT RTD units havesufficient technology management skiis
advance their position in international RTD netwsréind to manage (and co-ordinate)
RTD projects and thus need strategic-alliance-fogrskills and capacities to manage
the internal organisation in such a way that gugable for open innovation.

This is why, not surprisingly, several academidtest as well as companies admit the need
to attract internationally renowned and networkedcglists to increase their own capacities.
This relates bothto RTD and product development, but also intermafiobusiness
development and marketing personnel.

3.10 Conclusions

The objective of this research was to analyse theers$, the degree and patterns of
integration of the Estonian ICT sector into glolmadovation networks. The research question
was an intriguing one as Estonia is frequently mred a successful, if not the most
successful Eastern European catching-up economipni@shas been ranked highly in
international comparisons measuring informationetgc developments, not only among
Central and Eastern European countries, but alemgrme original European Union member
states and other leading ICT countries. Also, Hatbas taken great steps to internationalise
its economic system and to attract foreign caital foreign direct investments, resulting in
entrance into the GPN. But, theory suggests thatesmsful entrance into the global
production networks does not lead necessarily & atutomatic upgrading of local nodes
(subsidiaries, affiliates, but also independenpigps and sub-contractors) to the nodes of the
global innovation system, and the current resefuithsupports this argument.

According to widely used classification there aey klifferences among sectors as sources of
innovation and the appropriability mechanisms (pi&tesecrecy, lead time, learning curves,
and complementary assets) differ (Pavitt, 1984)e TGT sector is widely labelled as a
representative of a science-based regime — asstoriszlcharacterised by a knowledge base
firmly embedded in the life sciences and physicarsces. A more refined picture is provided
in Malerba (2004), where it is concluded that ielécommunications equipment and services
a convergence of different technologies, demandirahaistries with processes of knowledge
integration, combination and production specialisathas taken place” (466), and global
networks among a variety of actors are relevanttwaoe, on the other hand, “has a highly
differentiated knowledge base (in which the contefkgpplication is relevant) and several
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different and distinctive product groups in whighesialised firms are active. User-producer
interaction, global and local networks of innovatiendproduction, and the high mobility of
highly skilled human capital are all preseniiid, 466). Also,“"Nowadays the three broad
product groups in which software can be examinddb@d packagesituated software and
middleware software) require different types of wiexlge and learning processes. Global
package software products are characterised bys#sch for generic solutions and
experience as a major input for innovation with ge@ss innovation playing a key role.
Situated and embedded software, on the other haank knowledge related to specific
contexts and specialised purposes. Middleware softvand integrated software solutions —
such as product data managers and enterprise cesaanning — aim to reach many users but
focus on situated specific application#id, 470).

The Estonian case study confirms that there aredigrences within the ICT sector as
sources of innovation and the appropriability medsmas (patents, secrecy, lead time,
learning curves and complementary assets) differ.

First, one part of the Estonian ICT industry — aspecially lower value-added electronics
manufacturing service providers — can be descritsea supplier-driven OEM industry, where
technical change comes largely from the suppliéngroduct specifications, machinery and
other required inputs. The main task of the EM®vmtion strategy is to use technology from
elsewhere in order secure an efficient and effegbhoduction system. So, the focus is mainly
on process innovations within the established dlgm@duction network. Also, non-
technological innovation is very important.

Second, the ICT sub-sectors where software is diece of competitive advantage can be
described as knowledge-intensive industries whieeemain sources of technology are in-
house software and systems integration departmamtdssuppliers of basic ICT hardware and
software. The main purpose of this sub-sector idetsign and operate complex systems for
processing information, particularly in distributiccystems that make the provision of a
service or a good more sensitive to customer demaS8Sdch software development is

embedded rather strongly in the national innovatigstem, while the international linkages

in the GINs are in most cases of lesser importance.

Third, there is a small number of internationalttivee specialised suppliers that are rather
small in the global context, but provide high-peni@ance inputs for complex systems of
production, information processing and product ttgwaent in the form of components,
instruments and software. Such specialised supgbenefit from the operating experience of
advanced users, in the form afformation, skills and the identification of potex
modifications and improvements. Specialised suppiiens accumulate the skills to match
advances in technology with user requirements whgikien the cost, complexity and
interdependence of production processes, put aipmenon reliability and performance,
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rather than price. The main tasks of an innovasimategy are to keep up with users’ needs,
learning from advanced users and matching new tdogies to users’ needs. For this group
of enterprises, intimate integration into the Glslsrucial.

There are also companies that are succeeding gih ¢wn products on the world market.
The case of the GIN built up around Skype is charaed by a truly global character, the
engagement of a variety of actors from differentirddes and the existence of different
linkage mechanisms. However, it remains a notaldeessful exception in the Estonian ICT
landscape.

It is increasingly recognized (see Herstad et 2010) that the path-dependent nature of
endogenous learning within territorial systems ssitates external links, and this to avoid
locking in to diminishing return paths (see Battadltal., 2004). The forces of globalisation
may necessitate that regional or national innomasgstems deconstruct as sets of user-
producer interaction. Depending on degree and titreof technology transfer within GPNs
and GINs, as well as the relative position of reglonodes in global networks (see e.g.
Ebersberger and Herstad, 2008), they may, howeragonstruct as gravitation and
accumulation nodes within these networks. Thus,redsethe question of technology transfer
has traditionally been linked to the activities mtiltinational enterprises, it must now be
linked to GIN formation more broadly. In generaljs expected that GINs on average will
develop more extensively in fields where knowledgenore readily codified (software) in a
commonly accepted (scientific) language, less catived and consequently more distributed
across organisations and individuals.

For most Estonian enterprises, international bgsing actually almost a synonym for
regional collaboration in the Baltic Sea RegiontoB@n innovative companies export to
neighbouring European countries, and co-operatih @lients is important within the co-
operation involved irtechnological innovation. Suppliers of technolog@smaterials are
again also largely from neighbouring European coesit and co-operation with them is
important as well. In addition, due to the exteagiwvesence of FDI in the Estonian economy,
those foreign-owned companies are co-operating witlter enterprises within enterprise
groups. So, in general we are seeing the emergdreceross-border supranational innovation
network in the Baltic Sea Region rather than emanto truly global innovation networks.

The modes of internationalisation are different, dmme follow a pattern where firms start by
using low-commitment modes and then move towardhdricommitment modes, including
foreign acquisitions. Some companies, however, Havi# successful internationalisation
strategies by approaching leading multinational ganies and providing specialised services
to them.

Off-shoring of R&D and innovation activities occuggven the general concentration of R&D
activities in the Estonian ICT sector, only in aweamall number of enterprises. What is
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more, the motivation for off-shoring of differentidiness activities, including R&D, varies
significantly both in terms of the ICT sub-sectmadahe ownership structure and strategy of
the particular enterprise. Standardised packagediupts (incl. software, manufactured
goods) that cater for a truly global market areatrekly easy to export across borders;
therefore, immediate presence on target marketsti@lways an absolute necessity for the
designers and producers of such products. The erpaservices, however, often assumes a
physical presence on the target markets. This gereeral observation that applies to all
industries, but is also vividly visible in the Estan ICT sector. In software and
telecommunication services, the subcontractingofesof the software development (coding)
takes place in lower cost locations (e.g. Russid Balarus). Some companies also use
foreign affiliates to access foreign markets argliae additional workforce (e.g. Webmedia).

The Estonian ICT manufacturing sector, as stateliegas primarily part of a larger Nordic
ICT cluster. The manufacture of ICT goods is dort@dain Estonia by foreign investment
enterprises, who have off-shored in most casesHstonia various manufacturing functions
from the testing of product prototypes and the @isiament of suitable configurations of
production to the actual manufacturing itself. TR&D that takes place in such cases in
Estonia has foremost to do with process rather ghrawluct innovation (e.g. the case of
Ericsson and Elcoteq). The off-shoring of certgedfic product development related R&D
functions is rather rare, and has to do with certaiique knowledge and experience that was
not available in existing branches of the spe@btimpany (National Semiconductor Estonia,
Artec Group). By contrast, most of the indigenoQ$ Imanufacturers in Estonia remain fairly
weak; they do fairly little in-house R&D and the@mationalisation of their R&D activities
remains even more limited.

Accordingly, companies from Nordic countries haee moving towards more complicated

business models, and have overcome the limitabbsmall states. Evidence shows that such
foreign expansion has clearly taken place in Eastoas Nordic countries are the dominant
sources of foreign direct investment into the latg€T companies in Estonia, and this has
been driven by Estonia’s proximity to the Nordicoeamies. Still, several of the largest

foreign-owned companies as well as companies withllownership and a subcontracting-
only profile have little contact with other compesiand educational or R&D institutions,

where the missing positive feedback mechanismsaaiderable problem.

While the emergence of global production and intiomanetworks is a good opportunity, in

more established fields of ICT, international sypphd R&D, networks have already been
formed around bigger players quite some time agov,Nvith the increasing concentration of
the industry, the barriers to entry continue to nmtodn order for new actors to be accepted
into existing R&D and production networks, benefitsist be clear (and risks low). The

limited specialised advantages of Estonian entitezsain in this context a considerable
threat.

Page 170 of 392



GlNE(,
X%
~4'-  D9.2 Report summarising the implications per industy for EU countries and emerging
economies.

It has been proposed that the globalisation ofvation and the emergence of GINs means
that public policy can no longer build territoriahowledge bases (at regional, national and
EU levels) without accounting for the need to lisikch development processes to external
knowledge, information and capabilities (Herstadlgt2010).

Based on this analysis we can also conclude tleatrtie large-scale Estonian entrance into
the global innovation network (or rather the Norchoovation network) from the current
Nordic production network still remains to be semmd, we would argue, is largely dependent
upon public policies. While continued investmenbithe R&D system remains crucial for
further capacity building, it is of utmost importanto maintain and increase the quality of
higher education and achieve its contribution ® development of the absorptive capacities
of local companies. It is already clear that redle@mtensive companies need senior (top-
level) researchers and marketing specialists whethave excellent technical knowledge
about research-intensive products, services andepses. Internationally competitive
companies with a limited research but strong depraknt capacity need internationally
experienced managers and people with product- edghblogy-management competence.
Those with limited development and no research @gpaeed internationally experienced
managers, engineers, designers, innovation managenmational sales and other specialists.
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