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Introduction

Author: Vandana Ujjual (v.ujjual@sussex.ac.uk)
Participant no.14: University of Sussex, UK (UoS)

This report is based on the firm-level researcheutatten for the Work Package 5 (WP5) of the
INGINEUS project. By taking a micro-level perspeetithis report aims to contribute to our
understanding of the transition from global produttnetworks (GPN) to global innovation

networks (GIN). Specifically, it aims to provide-depth understanding of the international R&D
strategies of both EU and Southern MNEs. This ikie®@d by analysing the micro-level

determinants of the strategy of MNEs to offshorésourcing knowledge intensive activities and
the role of institutional frameworks in this deomsi It also sheds light on how MNEs balance
between technological access objectives and theagesial complexities of internationalising

technological activity. The empirical evidence iased on the interviews undertaken at the
headquarters (HQ) and at the R&D centres overdesaveral MNEs in the three different sectors:
ICT, Automobiles and Agro-Food.

This report is structured as follows: In the iditgart, it primarily deals with the analysis of the
empirical evidence based on the EU MNEs and tin@iovation activities undertaken at their R&D
subsidiaries located in the Emerging Markets. Paresents a comprehensive research paper that
provides a conceptual framework to explain the dgohg dynamics in the relation between the
innovation strategies undertaken at the EU MNE'€Réubsidiaries located in Emerging Markets,
the host country institutional frameworks in whitks embedded, and the extent of their integration
in GIN. A further dynamic element is introduced tbgcing the evolution in the kind of activities
that are undertaken in the R&D centre and in timgrket orientation over time.

While the Part Il deals with detailed case studisselected EU MNEs and their innovation
strategies in overseas locations. The case stofli®suthern MNEs are also presented. The format
for presenting the cases on three areas: R&D Osgaon, R&D Management and R&D Strategies
of MNEs, brings together the evidence in a striettuway. Moreover, in the Agro-Food sector, all
four MNEs interviewed were Danish MNEs, who wereoam the top players in the sector in
Denmark. This allowed us to have a comparativeggiisinto the R&D internationalisation in the
Danish Agro-Food. Firstly, it identified the speciffactors that influence Danish Agro-Food
MNE'’s strategic decisions on the kind of activitieternationalized and the location that is most
appropriate for such activities. It also providedumderstanding of:

. what leads Danish MNEs to decishen and where global organization of production in
global production networks (GPNS) is not sufficiegtitself and consequently to start explore
and exploit globally distributed resources;

. under what conditions they decide to upgrade tbalmnovation networks (GINS);

. whether a decision to widen and/or deepen a Giased on considerations that have nothing
to do with previous production.
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Research methodology

A qualitative research methodology is employed Base in-depth case studies of some world’s
leading MNEs in the three sectors of ICT, Autometand Agro-Food. The selection of the MNEs
for detailed analysis was based on the fact thayt thpresented one of the leading players in the
respective industry, in terms of market share antkims of being one of the largest employers in
the country. They are also the leading R&D spendeéns example, Ericsson, Philips and Volvo,
with a annual R&D spending of EUR 2.4 billion, EUES billion and EUR 1.5 billion, respectively,
are the leading R&D performing MNEs in their respex sectors in the E&l One other criterion
was that the MNE selected were the ones with R&fivigies in overseas markets (matched cases).
In all the EU cases in our sample, MNEs had establ R&D subsidiaries in the Emerging
Markets and were involved in innovation activitiegdertaking functions such as research, process
development and product development, including mdé mapping, engineering, system
integration, design, etc.

In total 15 EU MNEs and 2 Southern MNEs were inemed. The list of EU MNEs interviewed is
presented in Table I. The matched EU cases whesglpge in 4 out of 6 firms in ICT, and in all 4
firms in Auto sector (see Table I). However, foe thgro-Food, this was possible only in the case
of the 2 biotechnology firms (Danisco and Novozynest of 4 companies. In the ICT sector,
insights were gained from 2 Southern MNEs basdgsitonia as well. These Southern cases were
however interviewed in the HQ alone.

The initial strategy was to undertake interviews dach MNE at their head quarters (HQ) and at
their R&D subsidiaries in overseas markets. Thisildgrovide us with matched cases, where two
different perspectives, the HQ perspectives and R&ibsidiary perspectives can be enabled for
each MNE. In accordance, at the HQ locations, titerviews were carried out with the top
management personnel with responsibility for gloR&ID strategies and for implementing them
(Chief Technology Officer, Global Development He&énior VP for Emerging Markets R&D etc).
The HQ interviews covered the MNE’s R&D landscape @nabled a good perspective on their
corporate R&D strategies in the well establishedkeia in the West and in Emerging Markets. The
information on the corporate R&D strategies withpect to Emerging Markets included the general
R&D strategy in specific locations and not to dehatheir activities within the R&D centre alone.

The interviews at the R&D Centres in Emerging Méskeere undertaken with the Head of R&D
centre in India, China, South Africa and Brazilid'provided an understanding of the activities and
agenda of the R&D centre there and to present liblgaljinnovation links and specific locational
advantages in these regions. For example in Fhaesive have insights on the activities/agenda of
its 3 R&D subsidiaries in Brazil, it is able to pide evidence on the emergence of Brazil as an
important location that is rapidly getting integratin Fiat's global innovation networks.

! http:/firi.jrc.ec.europa.eu/research/scoreboard02@m
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Table I: List of EU MNESs interviewed

India China Brazl South HQ

NSN y
Philips y
Ericsson y
Alcatel y
ST Microelectronics y n n n n
Infineon y n n n n
Agro-Food
Novozymes y y n n y
Danisco n
Company Il n n n n y
Company IV n n n n y
Automobile and Parts
Volvo y n
Bosch y n
Continental y y n
Fiat n n
Autoliv n y

Total

15 MNEs 10 8 2 2 12

Data Collection

As is evident in the Table, in the case of EU MNis, interviews are undertaken at both the MNE
HQ and at their R&D subsidiaries in at least oneeEyimg Market location. Further, in 8 cases it
enabled the comparison of the insights in more thancontexts, i.e., interviews at HQ, and in two
emerging market locations. This is complimentedabglatabase that was created for each of the
MNEs providing detailed data collected from thepavate websites and press releases. The data for
the case studies were thus collected in 3 phasephése 1, an interview guideline template
guestionnaire constructed in order to be used énimerviews with MNE’s R&D subsidiaries.
Based on the preliminary insights from these ineawg, further interviews were carried out at the
HQ. In the third phase the gathering of the bacdkgdoinformation on firms were undertaken. By
carrying out this phase towards the end it provedesely useful in comparing the insights got
from the different interview perspective to the MBIECorporate strategies mentioned on the
websites. This enabled us to validate the dataegadhin the different contexts, thus allowing us to
check its credibility and its robustness. This apph in data collection thus facilitated a more
thorough understanding into the nature and charatits of the underlying process.
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Part I: MNE’s innovation strategies in emerging makets, their
integration in MNE’s Global Innovation Networks & h ost institutional
factors - a dynamic perspective

Authors: Vandana Ujjual (v.ujjual@sussex.ac.uk) Binck von Tunzelmann (G.N.Von-
Tunzelmann@sussex.ac.uk)

Participant no.14: University of Sussex, UK (UoS)

1. Abstract

This paper focuses on the innovation strategieSWMMNES undertaken in Emerging Markets. It
draws on case studies of 15 EU MNEs with R&D centoeated in India, China, Brazil and South
Africa. These companies are amongst the leading R&Enders in the following sectors: ICT,
Automobiles, and Agro-Food. The conceptual framéwvamveloped here identifies specific patterns
and dynamics with respect to the innovation stiategndertaken at the R&D centre, and in its
integration in the MNE’s global innovation links If®, in the context of the host institutional
factors. The distinctive feature is that it provdd® framework to position the different innovation
strategies pursued by MNEs at the R&D facilities Bmerging Markets. It was possible to
distinguish 5 innovation strategies. These stratedit on a continuum which displays increasing
innovation capability, greater integration into tMNE's GIN and local embeddedness. These
strategies also lie on a continuum with respec¢héorelevance of market driven and supply driven
institutional determinants. These innovation sg&e are not mutually exclusive as some R&D
facilities simultaneously pursue a number of thasevation strategies at their host locations.

Our results show that the R&D centre’s innovatiapability advancement and the strengthening of
the host institutional frameworks have happenedihashand. These innovation strategies are not
static either, but evolve in relation to the MNE®\pous engagement in the host market, and are
based on experiences of their interaction withedéht institutions in the host system of innovation
Despite the different ways in which they have eedlva trend towards greater integration into the
MNE’s GIN and greater local embededdness is appaFamther, it also highlights distinctive
features across sectors. By focussing on the $pef@ttors (human resources, IPR, public
institutes, market and competition), this papertgbuates to our understanding of the role of
institutional frameworks.
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2. Introduction

This paper focuses on the knowledge creating déiesvof EU MNEs in Emerging Markets. The
main aim is to improve our understanding of innavatstrategies of firms with regard to their
R&D facilities in Emerging Markets. We see suclagies as resulting from the dynamic interplay
between the host institutional factors in whicheatee is embedded and the extent of its integration
in the MNE’s global innovation networks (GIN). Artber dynamic element is introduced by
tracing the evolution in the kind of activities trere undertaken in the centre and in their market
orientation over time. This paper is based on tsijrom case studies of R&D centres of 15 EU-
based MNEs located in India, China, Brazil and BoAfrica. These companies are amongst the
leading R&D spenders in the following sectors: I@&Ttomobiles and Agro-Food.

The conceptual framework presented in this papgemgits to identify the patterns and dynamics
with respect to how the institutional strengths avehknesses of emerging countries interact with
the innovation strategies undertaken at the R&Dlifiaavithin these countries, the extent of their
integration into global innovation networks andithecal embededdness (see Figure | below). The
underlying rationale is that a holistic approachnmperative in order to explain such innovation
strategies. Such an approach has to take into attwel host institutional determinants, the leviel o
R&D capability at the R&D centre, and its marketeatation. Further, we emphasise that any
analytic perspective has to consider the interastiand the resulting synergies between these
dimensions over time in order to provide a goodeusthnding of the emerging patterns and
dynamics with respect to the extent of integratio®IN and local embeddeddness.

Figure | present our conceptual framework. The pant to note is that the extent of integratian i
the MNE’s global innovation network and the extehiocal embeddeddness are quite low if the
local subsidiary undertakes peripheral and nortegjra routine type of R&D, mainly catering for
the local market (cell 1). The figure also showat tthe extent of integration in the MNE’s global
innovation network and the extent of local embedadeds increases when the level of innovation
capabilities of the R&D subsidiary is high andaisha global market orientation (cell IV). However,
a greater integration in the global innovation ratwdoes not always coincide with the greater
local embeddeddness, as is the case in cells lliarithe precise position of the R&D subsidiary in
this diagram is influenced by the host region’smypactors such as the local technical/scientific
skills and the competence of the supplier and seidrase. The relevance of market factors such as
the local demand for low cost products and theilbiéty in operations to meet those demands are
also important, as are the internal demands fromEMNvarious business units. The host
government incentives and national priority on utaleng certain kinds of technology
development also have a role to play.
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Figure 1% Innovation strategies at the R&D centres in host lcations - a conceptual framework
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The main distinctive feature is that the Figurerbvyide a framework to position the different
innovation strategies pursued by MNEs at the R&flifees in Emerging Markets. Thereby it tries
to capture the underlying dynamics in the intecactetween the different dimensions effecting the
pace and direction of globalisation of innovatidgihis framework has also enabled us to highlight
any distinctive features across sectors, with reisjoethe innovations strategies of the R&D centres
the location specific institutional factors ande characteristics of innovation networks.

The rest of the paper is structured as follows:tiBec2 presents empirical background and
contributions from the literature. Section 3 dealgh the research methodology. Section 4
discusses the empirical evidence. In Section 4.\4jlli analyse the different innovation strategies
evidenced at the R&D facilities in Emerging Marketghin the conceptual framework discussed
above. Section 4.2 examines the specific hosttinisthal frameworks that have influenced the
MNE’s innovation strategies in ICT, Automobiles aAdro-Food sectors. Section 4@ovides
insights into how the MNE'’s innovation strategiegpact upon the host institutional factofdhe
paper contributes to the advancement of our uratesig of the role of institutional frameworks
by focussing on the specific factors such as hureaaurces, IPR regime, public institutes, market
and competition. Section 5 presents the main csrasis.

% Conceptual Framework produced by the author byidigion research undertaken for INGINEUS project.
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3. Institutional frameworks and its interaction with MNE’'s
innovation strategies

Globalization of innovative activities in generahd R&D in particular, has increasingly become
the centre of attention amongst policy makers aratl@mics. It is not a new phenomenon as the
first major academic studies on the subject begaearing more than 20 years ago (for a summary
of this early work see Granstrand et. al. (1992he main conclusion of this early work was that
the world’s largest R&D spending firms tend to l@ca vast proportion of their innovative
activities at home, close to the location of theiadquarters (Patel and Pavitt, 1991; Gassmann, and
von Zedtwitz, 1999). Past understanding of the glishtion of innovation activities stems from the
analysis of two strategies for R&D FDI: the knowgedexploiting and knowledge augmenting
strategies (Patel and Vega, 1999; Dunning and Haf895; Kuemmerle, 1997These strategies
have been analysed as a function of different sewéltechnology capabilities of the MNEs, its
home country and the host country. These studiee hnated the strong influence of national
innovation systems on the technological and innomedctivities of MNEs (Pavitt and Patel, 1999;
Patel and Vega, 1999; Le Bas and Sierra, 2002).

In general, the knowledge augmenting (or sometigferred to as the home based augmenting)
strategies are associated with locations in advhooentries, where the primary motivation is to
tap into the science and technology base in foreegres of excellence. The underlying rationale
is that MNEs internationalise R&D to monitor nevehieological developments and generate new
technologies and products from locations abroadni@a, 1995; Kuemmerle, 1997). Such
activities are concentrated in the few locationat tban provide the advanced resources and
institutions and that display continued commitmetd improving their technological
competitiveness position (Jones & Teegen, 2003)s Titerature suggests that the ’'parent
corporation continues to serve as the most actieatar and diffuser of knowledge within the
corporation’ (Gupta and Govindaraj&@9000, p. 490

However, when it comes to discussing the capatsliin Emerging Markets, the literature has
largely centred around, the exploitation of exigtitechnology developed at the home base
(Dunning and Narula, 1995; Kuemmerle, 1999; Er202; UNCTAD, 2006). Part of this
argument rests on the premise that emerging cesngrich as India and China are characterised by
weaker IPR compared to advanced economies, hereeR&D activities of foreign MNEs
undertaken in subsidiaries tend to be differentnfitie activities undertaken at home. Despite the
weaker IPR regimes some of the most innovative MBliEsincreasingly setting up foreign R&D
affiliates in these countries. In trying to expldmis, 'UNCTAD and OECD studies have found that
these R&D activities often focus on developing temhgies that typically need to be used in
combination with other complementary technologlashe absence of the latter, local technology
leakage does not pose a major threat’ (OECD, 20@8,). Empirical evidence from China suggests
that strong internal linkages among technologies abow firms to generate value from their
overseas R&D even in the absence of strong IPRegtioh (Zhao, 2006). Studies show that
provided that the R&D centres are wholly-ownedythee able to protect knowledge and prevent
unwanted technology transfer, as the tendency ditir dwnership is positively related to the
technological sensitiveness of MNE’s business figkBhssmann and Han, 200€hina S&T
Statistics, 2003). Many innovative ICT firms in tBan Francisco Bay Area follow a hybrid model,
utilizing both their own R&D centres particularlyhere intellectual property is a concern and
extensive partnerships with one or more Indian nsajo
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Based on the studies that have focussed on the R&nationalisation in Emerging Markets, it
can be said that in general there is a lack of emsiss in the literature with respect to the kind of
R&D activities that the firms internationalise imch countries. One view is that innovation
activities in foreign R&D centres are only concetneith local product adaptation through
intensive cooperation with customers and suppliérevious empirical evidence has suggested that
a large part of MNE’s R&D activities in China is rkat driven and development oriented rather
than research oriented. For example two-thirds dfEt¢ R&D alliances in China between 1995
and 2000 are development oriented (Li and Zhon@3R0Further studies have argued that the
likelihood of establishing a local development unitreases if a given firm’s business requires
local product adaptation and intensive customepemation (von Zedtwitz and Gassmann, 2002).
Another view is that innovation activity of MNE'san best be described as global generation of
innovations, i.e., innovations are conceived oriada scale from the moment of inception in an
inter-play between R&D and innovative activities looth the home and the host countries
(Archibugi and lammarino, 2002). This is partialypported by cases of US companies such as
Cisco and Intel. Cisco’s second global headquartersetup in Bangalore to leverage India’s
engineering resources and develop products foaimdnd other emerging economy markets. In the
case of Intel, product development accounts for @B%ctivity in India and has recently begun
designing products in India aimed at developingtgumarkets.

The vast literature has provided us with a cleatewstanding that the precise features of a host
country needed to attract R&D depend on the ingluaitrd activity involved (UNCTAD, 2005).
However, identifying the precise features that@msent in healthy institutional environments is a
challenge. Even harder is the task to specify #rgegis and underpinnings of healthy institutions
(Mudambi and Navarra, 2002). Evidence based oriditeegn R&D activities of US MNEs found
that country-level investments that support infttus conducive to economic development and
scientific output generate a munificent environmiemtR&D (Doh et al., 2005). Further, political
stability with low risk of change, low corruptiomé IP rights protection were important as well.
The increasing role displayed by R&D affiliatesdted in a host country in the generation of new
technology is in accordance with the comparativeaathge in innovation of that country
(Papanastassiou and Pearce, 1997; Cantwell, 1888).the availability of scientists, technologists
and engineers and the future human resource cdiggbiire important factor in the location
decision (Taggart, 1991; Voelker and Stead, 199®@)her educational system is seen to be a major
factor (Papanastassiou, 1997; Kuemmerle, 1999).

The drawing power of institutions is shown to behhygcontextualDunning and Zhang, 2008). In
new technology industries, the availability of R&@rsonnel and low costs of doing R&D in India
have been identified as the primary drivers, whengaconventional technology industries the
primary factor is proximity to manufacturing and ttee Indian market (Reddy, 2000). In certain
sectors such as biotechnology there is a grealerfao public research institutes engaged in basic
research. The relevance of an efficient IPR systemlso critical for this sector. In general, IP
protection is more relevant for asset augmenting tategies compared to efficiency seeking FDI
strategies where fiscal incentives are rather melevant. However, it is shown that for latecomer
countries, copying and reverse engineering havirigally been a vital source of learning and
upgrading (Lall, 2003).

Governments are shown to have a twofold influenteey primarily affect the climate for

innovation and the local linkages between sciemmetachnology in the host country. They also
initiate specific policy measures that have anuigrfice on the upgrading of the R&D activities of
the affiliates. But such specific investment inoezd have only an incremental rather than primary
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effect on R&D locations (Cantwell and Mudambi, 2D0@n empirical study comparing the R&D
collaboration with public knowledge institutions small advanced economies finds that Finland
has a relatively high share of innovating firmsalvwed in such R&D compared to Netherlands (van
Beers et al., 2008). This they attribute to Finmpsiicy-induced collaborations, linking innovating
firms to domestic public knowledge institutionalustture more effectively than Dutch innovation
policies. In the Netherlands the focus of poliagesnore on financial instruments like tax credits
that address firm’s production costs than on imprgeollaboration (van Beers et al., 2008).

4. Data gathering and methodology

The empirical evidence is gathered from case stuafid5 EU-based MNEs with R&D facilities in
India, China, Brazil and South Africa. These MNEslomng to the following sectors: ICT,
Automobiles and Agro-Food. The selection of the MINEs was based on the fact that they were
amongst the leading players in their respectivéoseboth in terms of market share and in terms of
being large employers in their home countries. Téneyalso amongst the leading R&D spenders in
the EU. Another criterion for selection was whettier MNE had established R&D and innovation
activities in India, China, Brazil and South Africa

The data gathering was facilitated by means of sgractured interviews undertaken at the R&D
centres of the EU MNEs in India, China, Brazil a8duth Africa. In total, interviews were
undertaken at 22 R&D facilities in the Emerging ks between March 2010 and April 2011. The
person interviewed was the head of R&D centre. ér feage structured questionnaire comprising
23 questions were used as an interview guideliher& are 4 sections in the questionnaire, the first
of which captures information about the R&D in tt@mpany as a whole. The second and third
sections are devoted to the activities of the R&Dtee and on it external links, respectively. The
centre’s structure and relationship with HQ andceotR&D centres of the company are captured in
the final section. The instrument was constructeguch a way that the template for interview
guidelines used at the Indian R&D facility could liged in China, South Africa and Brazil with
only minor modifications.

The empirical evidence gathered provided imporiasights into the changes in the agenda of the
R&D centre in the host location over time. As wael providing comparable data on MNE’s R&D
activities from a host institutional perspectivaeTinitial strategy was to undertake interviews for
each MNE in at least two Emerging Markets. In relato the ICT MNEs we were able to secure
interviews in 2 different locations in Emerging Mats, in 4 out of 6 firms. However, this proved to
be too difficult as shown in Table I. For exampighe case of Infineon and ST Microelectronics it
was only possible to interview the head of R&D cenih India. For the Agro-Food, this was
possible only in the case of the 2 biotechnology,di (Danisco and Novozymes) out of 4
companies and in the case of Automotive industoytof 5.

5. Discussion

Our results show that the EU MNESs in general, rdigas of the sectors they belong to, resort to
multiple innovation strategies simultaneously a&irtinost locations in Emerging Markets. Hence to
regard innovation activities undertaken at the Pe€entres, R&D centres, Technical centres, and
Centres of Excellence located in the Emerging Marlas pure development activities would be ill

conceived. While the innovation capabilities ofthkkse centres transcend the low level, peripheral
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kind of tasks, they have not yet advanced to thel lef fundamental research or core R&D with
high strategic content. For example in our caselistuthe generation of common technology
platforms for the entire company, research into meaterials that can potentially generate high
value and strong IPs, and other critical functioamgolving substantially high investments are
mostly confined to the home country locations a8 MNEs and do not feature in the innovation
activities undertaken at any of these centres.

Drawing on the insights from the MNE’s innovatiomtigities overseas, it was possible to

distinguish 7 innovation strategies by analysing lével of innovation and the degree of market
orientation, within a host institutional contexts Ahown in Figure I, these innovation strategies f

on a continuum which displays increasing innovatiapability and greater integration into the

MNE’s global innovation networks and local embeduess. Out of the possible 7 innovation

strategies identified, only 5 innovation stratedestured at the Emerging Market R&D facilities in

our sample. These innovation strategies are notiaiytexclusive, as is explained in the sections
below. Some R&D facilities simultaneously pursusuember of these innovation strategies. Since
the focus of the paper is on the innovation adéigiof the EU MNEs in Emerging Markets, the rest
of the discussion will concentrate on the 5 innmrastrategies identified in Emerging Markets.

Table I: MNEs interviewed at R&D centres in emerging masket

India China Brazll South Africa

NSN
Philips
Ericsson
Alcatel
ST Microelectronics y n n n
Infineon y n n n
Agro-Food
Novozymes y
Danisco n
Company lli n n n n
Company IV n n n n
Automobile and Parts
Volvo y n
Bosch y n
Continental y y n
Fiat n n
Autoliv n y

Total

15 MNEs 10 8 2 2
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Figure 11*: Dynamics in the Interaction between the: Innovat®imategies at R&D Centres in Host
Location, Host Institutional Factors in which itdémbedded & their Extent of Integration in MNE'SNGI
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5.1 Analysing the innovation strategies at the Ré&Dcentres in emerging
markets

Based on the conceptual framework outlined ea(kegure 1), it was possible to identify specific
patterns and dynamics of innovation strategies &bD Rentre and its integration in the MNE’s
global innovation links in the context of the hasstitutional factors. At one extreme is the
Adaptive R&Dstrategy that is strictly market driven and wh&D is mainly exploitative, where
there is low level of integration in GIN. At thehetr end is the strategy involving supply driven and
explorative R&D, which relies o8pecialised technology capabilitisat are part of a system and
which are integrated in global products and sohdioln between these two extreme are three
further innovation strategies: tf®&D on Emerging Market products and technolothe Applied
R&D for the generation of new technology applicaiand to find new market opportunitiesd

the R&D onEmerging Technology area that are government pirari the host country

Figure Il manifests a varying degree of local ent@ethess across the five types of MNE strategies
as a function of the strength and weakness of disé institutions in the local system of innovation.
In relation to theAdaptive R&Dstrategy the activities are mostly undertaken internally dhel
local links which are mainly with the suppliers aodstomers are weak. In this case the local
supplier links are mostly outsourcing relationshipsoduced as a cost-saving measure and the
customer links are mainly to get the market inpodl @ustomer feedback. In the intermediate
strategies, there is greater embeddedness in tted fetworks. For thR&D on Emerging
Technology area that is government priority of hostintryand in the case dpplied R&D the
local partner inputs are critical. Here the R&D iliies are involved in formal long-term
collaborations, joint projects, joint ventures, aedearch consortia. For the R&D strategy to come
up withEmerging Market products and technolptjye local informal links are important as well.

Our case studies show that the specific innovasitvategies pursued depends on the kind of
opportunities and the various operational and mamalgdifficulties arising from the institutional
strengths and weakness in the host system of itieovaAs shown in Figure Il, the five strategies
lie on a continuum with respect to the relevanceugply driven and market driven institutional
factors. For example, the centres w&hecialised technology capabilitiase part of a system and
hence integrated in global products and solutidiney are primarily skills driven and engage in
upgrading their innovation capabilities, throughhmuse training to develop specialised expertise
and provide external training to local universiti€ee emphasis is also on developing various ways
to integrate the specialised functions and techgietoin the global systems, products and solutions.
This is evidenced here, in most of the ICT R&D cestwith system integration capabilities, in the
Auto R&D centres undertaking automotive engineersegvices, and the specialised centres for
Biotechnology such as those specialising in prot@igineering capabilities.

On the other hand, in the caseAxfaptive R&Dthe centres are purely market-driven. This is the
case for Ericsson China R&D Institute, where thealisation of existing products and technologies
to meet the demands for emerging countries has highnon the agenda. Almost all (90%) of the
operations at this centre are to cater for locatsg requirements that are very different frornga

of the markets in the developed countries. In sodrket driven centres the most pertinent
capabilities are those related to undertaking ack@mevelopment in-house as well as networking
to foster local collaboration with providers of Bucapabilities. Thé\pplied R&D strategy equally
emphasises creative ways to open up new market riopptees, signalling that demand
considerations are becoming more important ovee tieflecting the prospects of large and growing
markets. Undertaking innovation activity near tharket is considered essential to translate the
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distinct local demand in concise form, and to pdevalternative technology solutions in the wake
of specific technology constraints and regulat@guirements.

While in the case of centres engagedR&D in Emerging Technology areas that have been
identified as government priority in host locatiaime institutional factor most relevant is the
government support. The emphasis is on mobilisowll networks and setting up of research
consortia in order to help establish an institudioimfrastructure in the host system of innovation
that is conducive for such activities. This is @nded from the research undertaken by Fiat and
Bosch on flexi-fuel technologies in Brazil, Novozgson second generation bio-fuel for the
Chinese market, and the development of a diffemesttile technology standard in the case of NSN
in China.

5.1.1 Evolution of the innovation strategies and #ir integration in MNE’s GIN

The 5 different innovation strategies identifie@ awot static, but evolve in relation to the MNE’s
previous engagement in the host market, and aredbais experiences of their interaction with
different institutions in the host system of innbea. Some facilities have engaged over a long
period in the host location and have been invoiwedontinuously upgrading the capability at the
R&D facility. This is because their initial straiewas solely determined by the availability of low
cost skills rather than on accessing advanced asd competences. These centres have now
accumulated specialised technology capabilitiesh wome attaining the status of an excellence
centre which are recognised by the entire organisat

The search for global efficiency has driven the aemration of these specialised functions to a
single location thereby reducing duplication. Thesatres do not cater for local demand but
contribute to the parent company’s global produdvelopment. For example, the ST
Microelectronics set up a design centre in Indid985 which initially undertook characterization,
design layout, work on libraries etc. As the workf became more experienced, the centre has
advanced to designing full chips and complete systéset top boxes). As a consequence 15% of
all VLSI design and software activities at ST Mielectronics were carried out in India in 2007,
making it the largest design centre outside Euaap#ributing to one of its lead technologies. This
process is also evidenced in a number of Auto R&bBtres. For example when the Bosch centre in
India (Robert Bosch Engineering and Business Swis)i was setup it only undertook embedded
software development but it gradually moved up Wadue chain so that today its activities
encompass complete product design i.e., electrdesign, hardware design, software design and
integration.

In certain other cases the evolution was a gradoal from being a support centre for local
production activities to undertaking adaptive R&D®being fully responsible for developing certain
Emerging Market products and innovation with a gloimandate. The Infineon Design centre in
Bangalore was set up in 1997 as essentially a res@augmentation centre. Over the years it has
consolidated its position in the company by acqgigreater knowledge and getting more involved
in the product roadmap and project management. ri@gcehe centre has advanced further by

teams.

Some centres are involved in simultaneously dewefpproducts for the Emerging Markets and
undertaking specialised functions for the compasyaavhole. This is seen in our Biotechnology
MNEs (Novozymes centre in India), in ICT (Alacteintre in India, the Philips centre in China) and
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in Auto (Bosch centre in India). To illustrate, thielvo centre in India is developing products for
the emerging markets at the same time as provgjegialised software and engineering functions
for the company’s other business areas. The cbasegradually evolved from a strategy based on
local supplier sourcing and purchasing to develgfiimerging Markets products.

In some cases the local R&D facilities have evolfemn simply monitoring local technology
trends to undertaking Applied R&D. Over time, thgnfficance of engaging in local and global
networks in order to open up new market opportesibecame apparent to the managers of such
R&D centres. They now engage with a broader baggoténtial clients in order to identify new
applications based on existing technology. R&Datotis of Ericsson and NSN in China and that
of Philips in India provide examples from ICT sect8imilar activities are evidenced in Auto
manufacture (Fiat) and Auto component suppliervaes (Bosch) in Brazil. In Biotechnology,
MNEs aims to develop new application of enzymesectors beyond food and agriculture. For this
the local collaboration is with global players puothg rubber products, textiles, detergents etc.

The discussion above highlights the fact that irsinwases strategies have followed an evolutionary
path. However, there are exceptions where a compasypursued a more opportunistic strategy.
For example, the R&D capability at Novozymes sitdridia was rapidly upgraded by acquiring
complimentary expertise and specialised technokvgwledge in surface enzymes, and is now the
centre of excellence for wine and juice R&D. Thiancalso be said about the extent of the
integration of different R&D centres into the MNEggobal innovation networks. There are a
variety of ways in which such integration take pladn certain cases it has followed an
evolutionary trajectory, where the integration wgsadual, from being loosely engaged in
production networks into a greater integration e global innovation networks of the parent
company, in line with the accumulation of innovaticapabilities at the R&D centre over many
years. Whereas, in other cases, the integrationma@sg rapid, resulting from the acquisition of
local companies with specialised capabilities #ratcomplimentary to the strengths at home.

5.1.2 General findings based on the analysis of tleinnovation strategies

Despite the different ways in which the five innbea strategies have evolved, a trend towards
greater integration into the parent global innavatinetwork and a greater degree of local
embededdness is clearly apparent. The Bosch dasgates this. Being a global Auto component
supplier, Bosch has R&D facilities in lead markbis following its customers, the global Auto
manufacturers with aggressive expansion plansgh growth markets. The activities undertaken at
its Development centre in Brazil focuses on devielppocal products such as fuel systems (diesel,
gasoline and ethanol), brake systems and chasdisaatomotive electronics. This centre also
contributes to the development of flex-fuel engjnedich use ethanol as fuel and hence has
become a competence centre in flex-fuel technotogl/the World Engineering Centre for specific
products. Internal links with the parent and theeriaction with global engineering development
teams played a crucial role in enhancing the louabvation capabilities, so are its external links
with local engineering teams of the manufactunges Fiat, for upgrading its capabilities.

The strategic factors in host Emerging countrigsuiodertaking R&D includes the availability of gkl
market, presence of research institutes, and gmentiled initiatives, confirming past research ([rbag
and Glaister, 2010). However, a combination of ¢hmarket-driven and supply-driven factors is retear
the intermediate innovation strategies in our fraok. Only the two extreme innovation strategies ar
driven by strategic factors such as market andss&lbne. In our biotechnology sample for examfhe,
strategic motives for pursuing the innovation stgéds at the R&D centers in India are driven byrtbed to
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access advanced level skills and scientific expeiith certain areas, and to develop enzymes closthie
market. In the Fiat and Bosch cases, the main mdatiBrazil was to develop closer to market anthte
advantage of the government initiatives in areggriofrity (bio-fuel using ethanol). Further, costriot seen

to be that important. However, cost seems to mdttetthe functions outsourced to Contract Research
Organizations (CRO). The discussion below focusaestleese institutional factors with the aim of
highlighting any sectoral differences.

5.2 Institutional factors and sectoral differences

5.2.1 Human resources

The availability of large pool of well-qualified isnitists and engineers is one of the key factaors. |
ICT and Auto, the MNEs looking to expand and sagbethe engineering and other specialised
functions in the medium to long term, are ablergate the critical mass. For example, NSN’'s R&D
facility in China grew from under 500 staff to 306taff in just 3 years. The host locations also
offer the flexibility of operations. EU MNESs in osample looking to deal with thpeaks and troughs
of the business cyclevas able to rapidly upscale and downscale thdiviaes by outsourcing to
local specialised technology and service providess.example, th€ontinental centre in India has
developed strong linkages with local suppliersaffvgare services.

Despite this, MNEs face many challenges such asliparity in the quality of skills, retention of
key personnel, the need to invest heavily in upggadnovation capabilities and to overcome the
cultural differences. The recruitment of experighogangers for more important roles such as to
lead and manage projects, is a severe challengssaail sectors. Most MNEs try and overcome
this by recruiting a growing number of expatria¢ssientists in senior roles) returning home. For
example, manyr&D centres in China employs a similar strategy of uiticlg Chinese scientists
who are expatriates. However, some of the chalerge much more critical in specific sectors.
The retention of skills is a greater challengehatR&D centres in ICT, compared to Biotechnology
and Auto. Whereas, it is harder to find skilled pleofor specific functions in Auto MNEs. The
Continental R&D centre head in India found it ditflt to recruit people with a good understanding
of the combustion process in a cylinder of an emgiwhich is essential when developing car
engines. According to the head of the R&D centrindia:

'... there is Tata and Mahindra and few others bt bt comparable to what is done in
Europe or the US today. And so the number of expert real combustion processes,
exhausts, after treatment process, they are noétl&o the core development is initiated in
Europe or in the United States ... then our Indi@am is either supporting the core
development, or applying it now to Tata and oth@jgxts locally.

5.2.2 IPR Regime

MNEs employ many ways to overcome the threat fropaker IP protection at their R&D centres
in Emerging Markets. Generally, the innovation\atiis that are critical for the competitiveness of
the company are undertaken in-house. It is theaooe-and support functions that are outsourced to
specialised technology suppliers & service prodderthe host locations. Furthermore, most of the
local collaborative projects on emerging technologeas involve pre-competitive research.
However, the weak IP regime is stalling the progiiasupgrading the innovation of the R&D centre
only in some cases. MNEs across sectors appro&chlitfferently depending on the extent of the
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threat of weak IP regime. For example, Novozymamdbthe retention of key skills a greater
challenge than the retention of its formal andiinfal IP in India.

5.2.3 Public research institutes

The cooperation with universities and researchituiss is regarded as an important means to access
the complementary technology and resources. Defipgethere are differences in the underlying
motives for collaboration across the sectors. B BT sector, the university links are primarily to
ensure a steady supply of engineering skills. Wagerén the case of Biotechnology the MNEs
emphasise on connecting with the developments sicb@search. In the Auto sector, the local
linkages are mostly with suppliers (in the caséwofo manufacturers) and customers (in the case of
Auto suppliers). In the ICT sector, some centraghasearch collaboration with premier institutes i
field of computer science and networking. Thishe tase of Alcatel's research facility in India.
Similarly, ST Microelectronics centre has dedicdtdzbratories at premier research institutes ssch a
India Institute of Science (IISc) and India Ins&wf Technology (IIT). In Ericsson’s centre in Ghi

the university collaborations involve sponsoringregearch projects at the universities. Whereas, in
most other cases it is to source talent as sedaricgsson’s centre in India. This is also evidenthe
case of Fiat centre in Brazil, where the univerBitiks are mainly for recruitment and training,rnoi
research links is not evident. More long term axigesive research collaborations are evident in the
case of Biotechnology R&D centres in China. Accogdio the Biotechnology MNE’s R&D manager
in China:

“In addition to having access to highly educatedf stad first class universities, we also find
a mature biotechnology network in China, which ve& wise to continually enhance our
advantages in the field of enzyme discovery antepr@ngineering

5.2.4 Markets and competition

For the MNEs in our sample, the emerging economiegide great market opportunities due to the
high growth in domestic demand and due to the aBnglincome level. In order to tap into the
rural and low-income market segment that are atbibigom of the pyramid, the MNEs in the
business of mobile technology and services percigiveense potential in developing socially
applicable applications such as emergency servieksmedicines, e-learning, micro-finance. The
development of these applications is by partneriitp the domestic informal institutions who
closely engages with this segment of the populatimcsson’s innovation activities in South
Africa provide one of several such examples. Anotiéving factor is the development of local
standards in these markets. The MNEs in the businéswireless and wire line technology
infrastructure, finds it important to collaboratéttwthe telecom operators and service providers.
The Alcatel's Bell Labs facility in India partnedosely with Alcatel-Lucent customers as they
deploy new technologies such as cellular data amdcbst networking to address their most
challenging problems. The Alcatel facility in Chioallaborates with major telecoms operators such
as China Telecom and China Mobile.

However, the sales prospects in the market nebé targe enough to justify the R&D activities in

host locations. This is the case with Novozymesemahts R&D centres are set up only in markets
with sales potential. The two Biotechnology MNEsour sample supplies enzymes and other bio-
ingredients to global players. The localisationdseef their international customers are the main
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reason for undertaking local R&D. It is seen thi&tatel undertakes extensive localisation at their
R&D centre in China unlike in India mainly becauaegording to the R&D manger:

‘India is still not a major customer for ALU, in cparison to China. Installations in India
are 2G. There are teams that support the legactaliasions (such as the E10 switches).
Focus on India is on voice, the 3G licenses havebeen given out by the Government,
whereas, China is already 4G and by virtue of beangajor customer also has a much
bigger R&D’

Similarly, in the Auto sector, component supplisteh as Autoliv and Continental, established
R&D centers in China mainly to be present in on¢hef largest automotive markets in the world,
close to the growing R&D presence of major inteoral car manufacturers in that location. This is
also the driver of Bosch centre in Brazil. A numlaérAuto R&D centers are catering for the
demand for low cost products and technologies,Haettaking localisation of existing products and
technologies involving re-engineering, cheapergregnplementations and other adaptations. The
Autoliv facility in India plays a critical role its overall effort to improve safety for small cars
while the Fiat centre in Brazil undertakes R&D #der for the specific demands for the flexi-fuel
and locker technologies in automobiles. The rat®mas that the differential local unique demands
on products, such as smaller engine for smalles, ceould not be easily met by the high
specification products used in high-end cars thaiaaailable for the EU market. Further, the Auto
MNE responds to demands from the local OEMs foidraplutions to the problems encountered in
production engineering. Additionally, when the aatwere set up, the Indian market was of little
importance to Auto component suppliers, but regesupplying the Indian OEMs has increased in
importance. Hence, in Continental, certain busingsts have started to collaborate and to provide
consultancy services to local auto manufacturech as Mahindra and Tata.

5.3 Impact of MNE innovation strategies upon instiitions in the host system
of innovation

In many of our cases, the innovation strategie® hiampacted upon the institutional frameworks in
host emerging countries, where the MNE’s subsidianpvation agenda and the strengthening of
certain aspects of the host institutional framewohave happened hand-in-hand. Though the
weakness of the institutions in these host innowaglystem poses a constant risk to MNES trying to
increase the scale and scope of innovation a&sviti the Emerging Markets, the cases demonstrate
their direct engagement in strengthening the imstihal shortcomings. Some of the roles played by
these facilities are presented in the Table Il welo
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Engagement at the R&D centre in order to strengtherost institutional shortcomings

Roles Played

Benefits to the Host Institutions

Skills- Devising specialised courses at Mainly to fill the gap existing in the demand

universities

and supply for appropriate skills for
specialised functions in the labour market

Entrepreneurial activities such as:

- technology-based spin-offs that are
no longer core to the company;

- option-based alliances with local
specialised technology providers;

- expertise offered through consultang

Encouraging entrepreneurial activity
internally, normally transcending the
company boundaries and spilling over into
market benefiting the local innovation syste

Y.

he
m.

Transferring best industry practices
through its outsourced relationships

Helps to strengthen and empower the local
specialised technology and service provide
and other actors in the host innovation syst

IS

Developing the local supplier base to
cater for the MNE’s local as well as
global markets

This has resulted in world class and highly
competitive supplier capabilities locally

Bridging role played by key personne
at these facilities

stakeholders on setting up industry
regulations and technology standards in

Mainly advise the government and other lo¢

al

emerging areas of mutual interest.

6. Conclusions

This paper draws on the insights from case stufiemovation activities of EU MNEs undertaken

at their R&D subsidiaries in Emerging Markets oflilg China, South Africa and Brazil. It set out

to examine the dynamics in the interplay betweentkinee dimensions determining the pace and
direction of globalisation of innovationjs., the innovation strategies undertaken at MNE’'s R&D
facilities in Emerging Markets, the host institutad factors in which the centre is embedded, and
the extent of its integration in the MNE’s globahovation networks. The conceptual framework
developed in this paper uses a dynamic approachaded into consideration the interactions and
the resulting synergies between these dimensioastoue.

Based on the new empirical evidence gathered,férdift innovation strategies were identified in
Emerging Markets depending on the innovation cdpiasi of the R&D centre and its market
orientation, within a host institutional frameworkhese strategies are not mutually exclusive and
lies on continuum of increasing innovation cap&pilider market orientation, greater integration
into the MNE’s global innovation networks and loeahbeddedness. This enabled us to provide a
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good understanding of the emerging patterns andrdigs with respect to the extent of integration
in global innovation networks and the local embeitihess.

Our results show that despite the different wayshich these innovation strategies have evolved, a
trend towards greater integration into the MNE'shgll innovation network and a greater degree of
local embededdness is clearly apparent. The distenéeatures across sectors, with respect to the
innovations strategies of the R&D centres, the tiooaspecific institutional factors and in the
characteristics of innovation networks are highisgh By focussing on the specific factors such as
human resources, IPR regime, public institutes ketaand competition, this paper contributes to
our understanding of the role of institutional flamorks. It shows that in Emerging Markets the
R&D centre’s innovation agenda and the strengtlgenincertain aspects of the host institutional
frameworks have happened hand-in-hand.

The results of the paper have important implicatidor the EU MNEs and for organisations
involved in the creation, use and diffusion of imatbon. The globally networked nature of
innovation means that it has implications for ofgations from both developed and developing
countries engaged in attempting to integrate thelyidispersed international innovation networks.
By considering the specific comparative advantagekinnovation strategies in India, China, South
Africa and Brazil, it has highlighted the policyeas that need to be addressed to strengthen the
institutional framework for fostering innovationtwithe involvement of MNEs.

Firstly, the MNEs involved in new technology bagadducts and processes innovation require
knowledge inputs from multiple fields. It is impant to mobilise both market-related inputs as well
as specialised technical knowledge in order to esgfally innovate. It is become evident that such
new and complimentary knowledge are increasinglindesourced from Emerging Markets,
residing within various informal and formal instians in the host NIS.

Secondly, in industries characterised by compregseduct life cycles and increasing speed to
market, as well as in the industries facing madaduration in established economies, the high
growth markets in India, China, Brazil etc. areyattractive. In these locations however, it is

required to undertake innovations that are diffefeam the innovations undertaken at home (and in
established markets) to succeed in these marketsder to undertake R&D on Emerging Markets

products and technology, the institutional streaghiih home locations and the existing research
facilities in the Europe and the US are increasifiglnd to be unsuitable and out of touch with the
specific knowledge requirements and the essentakeh feedback.

In the R&D facilities in Emerging Markets, such easch can be undertaken in close interaction
with the market and can facilitate frequent exclesngith the key stakeholders involved in the
development of the technology and innovative sohgi Moreover, the conditions are most suitable
for enabling them to simultaneously introduce tbgutting innovations in all other markets if it is
found relevant. The countries such as India anch&hbhombine enormous market potential with a
large pool of well-qualified scientists and engirseéOne specific location advantage is that it is
able to provide the flexibility, which is importatd undertake innovation activities efficiently and
to sustain higher returns to R&D investments.

In recent years the MNEs have focussed on devejdpim cost products in Emerging markets as a
competitive strategy rather than competing with ¢élkpensive and ill-adapted European products.
The attractiveness of vast and untapped markenhpateombined with the presence of essential
elements in the host innovation system conductveihdertaking R&D have encouraged MNEs to
do applied R&D to find new technology applicaticarsd to create new market opportunities. The
presence of large international suppliers and costs, premier research institutes with world-wide
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recognition, presence of low cost service providesgstem integrators, contract research
organisations, as well as the presence of spemibtechnology and service providers in the region
have been the main factors.

Moreover, the government in these countries hantcprioritised key emerging technology areas
as a means to increase the competitiveness ofnadiiedustries. This provides the EU MNEs, an
opportunity to contribute not just in technologywd®pment by benefiting from the public funding
and support, but also in establishing appropriatieistry regulations and technology standards and
in strengthening the institutional framework fordentaking innovative activities in general. The
latter is imperative for MNEs pursuing an EmergMagrket innovation strategy as a means to have
the competitive edge and to succeed in a toughegioimpl competition.
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Part Il - A: Evidence from the EU MNEs in the sectos: ICT,
automotive, agro-food

Author: Vandana Ujjual (v.ujjual@sussex.ac.uk)
Participant no.14: University of Sussex, UK (UoS)

Part 1l presents the case studies of selected ElUsanthern MNEs in the three sectors: ICT, Auto
and Agro-Food. It will initially delve into the MNE important R&D locations world-wide, the
rationale behind setting up the R&D/design/techinaantres in host locations, and the kind of
research activity performed at the HQ and thosevatrseas locations. Deep insights are also
provided with regards to the organisational and aganal challenges in a number of areas of
innovative activity of MNEs, and on the managepebcess devised to efficiently manage this. It
focuses on the following areas:

. knowledgenhich includes the integration of globally sour¢gsbwledge from both within the
enterprise and from external sources, the intrargsgtional and external innovation
collaborations, the upgrading of the technologaagabilities as well as the managerial skills
at its overseas locations etc;

. organisation which includes organisational mechanisms for therdioation of widely
dispersed R&D units, how strategic control at tH@ ldcations versus autonomy in decision
making at dispersed R&D locations is done; and

. institutional dynamics driving the specific R&D strategy suchtses availability of skills, the
centres of technology excellence, market competitgmvernment incentives, and the quality
of local institutions such as IP regulations, etc.

The evidence from the EU MNEs is presented firs§éction A. The Agro-Food sector is presented
first followed by the cases from ICT (Philips, Naksiemens Network) and Auto sector (Volvo AB
and Fiat). Since the four MNEs in the Agro-Foodtseare all Danish MNEs, it enabled us to
undertake a comparative analysis within the reafnthe Danish Agro-Food valley. Two of the
MNEs interviewed in the Danish Food Sector (CompHhgnd Company IV), were rather less
internationalised in terms of R&D. Hence, these MNite not discussed in detail. This followed by
the evidence based on the Southern MNEs in SeBtidhincludes the insights from the two cases
in the ICT sector drawn from the two MNEs base#&$tonia.

® Not the real name of the companies.
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Globalisation of innovation in Danish agro-food MNES

Authors: Stine Haakonsson (sh.dbp@cbk.dk
Participant no.4: Copenhagen Business School, DenfG®8S)

1. Introduction

The Danish Agro-Food industry is the third largésid cluster in the EU and is known as the
Agro-Food Valley (European Cluster Authority, 201®ansen, 2009). It accounts for
approximately 20% of the Danish exports, with E@rteing the main destination (64%). Although
this sector is generally perceived as low tech,Dhrish Agro-Food industry comprises of some of
the most innovative companies in Denmark. Policyiatives for the sector include a cluster
specific policy targeting areas like: enhancing thovation in the sector, increasing
competitiveness of the sector, and strengthenirggdnic production amongst other things. These
initiatives and other regional development schehag facilitated strong links between the firms
and other supporting organizations in the clugiera result the firms have extensive collaborations
in Denmark, both with horizontal (universities, easch institutes) and vertical (supplier,
customers) partners (Hansen, 2009).

However, it is seen that the public policy has nyafiocused on local cluster, its elements and
structure, such as the SME’s local networks, thmpluchain, and on exports. The focus was not on
the global research activities of the firms in tastef. Nevertheless, it is common for MNEs
engaged in export activity to also engage in sodaptve innovation in host markets. There is also
a high degree of vertical collaboration globalhhis is because, as part of the industry tradition,
where MNEs source extensively from its core supgplie the value chain, the core supplier tends to
follow the MNESs overseas in order to maintain ibsigon as core supplier. The Danish Agro-Food
Valley, thus serves as an interesting backdropufaterstanding the process of globalization of
innovation in MNEs in a traditional sector. Thisaitves the analysis of the following:

. To what extent is the internationalization of R&Dtigities related to adapting the firm’s
products to new markets (e.g. enzymes for pastatbdse adapted for use in noodle
production in China)?

. To what extent is internationalization of R&D arvéstment to tap into external knowledge
sources and also to integrate new knowledge irgditin?

Theoretically, this links to the concepts of looatattractiveness and exploitation and augmentation
(Kuemmerle, 1999). Insights from cases were abjgdwide a greater understanding into the MNE
R&D internationalization in this industry by exarmg how MNEs engage in global innovation, the
rationale behind it, and the extent to which outsimg of R&D follows the geographical patterns
of their earlier outsourcing of production. In peutar, it provides clarity on the R&D strategies
and determinants of Agro-Food MNEs for outsourd®§D to emerging countries in the South
(China, India and South Africa). Interesting ingggbn international research links of the firms are
also reported in the cases by examining whethenation takes place in new types of networks.
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The four cases discussed here represent two disyines of MNEs in two segments of firms that
dominate the Danish Agro-Food industry:

. Biotech related firms engaged in the production @exelopment of ingredients, enzymes etc.
for the food industry; and the

. End-market firms whose strategies relate to theaesion of market beyond the Danish and
European economy.

Companies | and Il are typical of firms in the leici-related segment, the producers of ingredients
who have globalised their innovation strategiesrdbe last decade and have made inroads as
significant players in the global biotech industfjhey engage in basic research as well as in the
development of new products and have relativel)h HRgD intensity compared to that for the
industry in generdl In 2009, Company | spend over 6% of its turnaweiR&D, and for Company

Il it was 14.3 %. Both these companies are highlyoizative with a large number of paténts
Denmark being a small country, the limited markeg $s not sufficient to finance such high R&D
investments. Rather, it needs a global market poesend this requires a global outlook for
innovation as well.

Company lll and IV are typical of the second tyflee more traditional companies such as meat
producers, dairy producers and breweries that lmgenationalized their innovation activities only
to a limited extent. They focus predominantly oerittproduction and undertakes innovation for
adapting products to cater for local markets Fangxe, Company IV is a cooperative company
owned by farmers and their innovation are relateghrbcess and to marketing their products. In
order to serve the host market they also focuspgnading the local producers to become their core
suppliers.

2. Internationalization of R&D in agro-food MNEs - comparative
insights

The Agro-Food market is characterized by a highrelegf diversity in tastes, textures, raw
produce, and quality, depending on the regionsréibee MNEs serving global markets need to
engage in some development of their products dpaltyf for the local demand, in order to use
local raw materials, and to meet local standardsmse and other conditions. All 4 MNEs were
engaged in product development for local marketgagmg mostly with their suppliers and
customers while establishing collaboration in inson. Hence the level of internationalization of
their suppliers and/or customers determines tHebsal) agenda. For instance, company Il is a core
supplier of ingredients to the lead players in Hoed industry and hence it adapts products to the
specificities in local tastes in the market of ldsed firm.

The primary drivers of internationalization of R&e however, seen to differ for the two groups.
For the two MNEs (Companies | and Il) involved mesearch and in the development of new
products, the main driver of internationalizatientd® access scientific knowledge and to locate in
centers of excellence. These MNEs also engageseareh on developing new types of products

®In Agro-Food Industry the average is approximafep of turnover, Statistics Denmark 2010
" Company | and Company Il had 39 and 62 Danishnpaia the period 2004-2008 respectively, MinisifyBcience
and Technology 2010.
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with new raw materials. Therefore they need to gagaith how these raw materials have been
used in their locations. They also internationat@eseek supplementary skills, specialists inpeit, et
having re-organized their R&D into ‘global operatsd where, the innovation projects require
specialized inputs that are undertaken in certaid Rocations. This also includes collaboration
with very specialized research institutions on tieditasks such as molecular mapping.

Thus for the MNEs in biotech-related area, the etgvfor internationalization of innovation are
both exploitation and exploration; however the riné&ionalization comes with a cost of increased
coordination and communication. This explains wioyrpany Il and IV are not involved in global
generation of innovation. Their products are foe ttnd-market consumers and are relatively
standardized (beer and dairy). The type of innovatindertaken by these two MNEs are related to
expanding the consumer group and their marketipasihence internationalization relate more to
setting-up production near large markets like Chinadevelop new varieties (e.g. functional dairy
with vitamins, special beer for women), or to prajathe shelf-life of their products (packaging).
For these two MNEs innovation collaboration seemtake place predominantly with universities
in Denmark and involves different types of joinfiiymded university research.

On comparing the level of integration in globalawation networks, in order to create a typology, it
is categorized into three dimensions: ‘global’ navation’ and ‘network’, as presented in the Table.
The rational for this is that, MNEs tend to engagere or less globally; internationalize more or
less innovative activities; and engage more oriless innovation network.

Table I: Typology of Global Innovation Networks

Global Innovation Network
High World wide Exploration (Research related) Beyond the value chain
G) () (N)
Denmark/Europe| Exploitation (Development related) Within value chain
How (@) () (n)

In the table below the four case companies aredisCapital letter indicates a ‘high’ in the three
dimensions while lower case letter indication me#ms’. In some cases the MNE is involved in
both high and low as in the case of Company Ingages in innovation of both types: exploitation
(low) as well as exploration (high). In this instarthe ‘i’ will be a capital I. This is done in @wdto
show the most GIN'ned parts of their networks, feethe largest letter is reported.

It is evident from the table that only two of thedBlEs (Company | and Il) engage in GINs having
established long-term R&D engagement in India ahih& whereas Company Il and IV have
internationalized their innovation activities téiraited extent and primarily within Europe. Thetres
of the paper will focus on the R&D Organisation, R&anagement and R&D Strategies in
Company | and I, these are MNEs that have estaddigjlobal innovation networks.
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Global (G /g) Innovation (I /1) Network (N / n)
5 large R&D Future oriented, new Development:
Company | | platforms in Europe,| to the world customzrs '
US, China innovation. - 10% of R&D spendin
GIN - R&D satellite set | - 6 % of turnover into outsigle the comp an 9
up in South Africa R&D ) . pany
(universities)
. Collaborations:
R&D projects Bio-tech - with firms in China,
Company Il | managed globally . e
: - universities in
-10 R&D locations 14 % of : B I
GIN spanning 5 - o of turnover into| Bangalore
. R&D - universities in
continents
Denmark
University
Companv il Sample collections | Marketing driven collaborations
pany globally research - A high number of co-
iN -R&D at HQ in - Focus on end- sponsored professors,
9 Denmark customer PhDs and post docs in
Denmark
6 R&D centres in R&D is pre- Public research funding
Company IV | Europe dominantly market University partners
oriented - 10-15% of R&D
gi/IN - Some research into | budget is spent
milk-genome externally

2.1 R&D organisation in Company | and Company Il

Company |

Company | is a world leader in innovation withis itield, with R&D undertaken at its R&D
facilities in 8 countries. 54% of employees arecpthoutside Denmark, and the company serves
their customers in 120 countries. The core custerasr lead firms within Food sector. Company |
performs research into new or advanced ingredi@tsood production, basically to provide
knowledge intensive solutions to its customer'sadldirm) problems. This includes solution for
extending the shelf lives of finished food produaysintroducing certain ingredients to the finished
product, such as the extension of the ‘best beftae on bread. Therefore there is a strong need fo
proximity to customers in order to be able to idgnpotential problems and collaborate on new
solutions. This is also the case when these custoergage in new markets and/or new market
segments and product types. For example, in omlesetve the Chinese market and Chinese
customers, there is a need to do research on pihegets locally.
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Furthermore, in order to be able to engage withehd firms in different markets, there is a strong
need to recruit local experts within specializegnsents of the food industry who can provide key
inputs on location specific knowledge. As a reshilire is a strong incentive to establish links to
local academic groups and to engage with localdifar their inputs into the innovation process:

Thus Company | engage in two kinds of innovatione@ the above-mentioned development and
application of enzymes and ingredients to providit®ns to their customers. The other is the
development of new products, (e.g. how to bindaoid water in food products). This later function

often implies basic research — e.g. pure chemistigd requires the skills of specialized scientists

‘...all good innovations cannot take place in Denmarkackcally, it is easier to talk with
people in Beijing if we have researchers placedeh®

Both kinds of innovation are highly internationa&liz and take place in its 5 global R&D sites.
However, the two kinds of innovation are organizifierently. With regards to the research on
new breakthrough products, each R&D projects hasptrticipation of researcher located at all
major R&D sites. This principle is primarily to ams the ability to embrace variety. Thus a small
number of researchers (less than 20%) at eaclesé tlocations are involved in this kind of work.

‘We have strong principles for how to organize glghaNe have a need to organize
globally; in particular as food types and taste® arery regional products. There are huge
differences and also similarities

The research kind of innovation is centralized mndoordinated by a ‘committee for coordinating
innovation’. The Innovation Committee is resporsiblor collaborating with the central
management team and also for allocating funds fojepts at the pre-market stages of product
innovation. All radical innovation has to be apprdvby this committee. As part of this
centralization of decisions, coordination and pties in innovation, all 5 research centers hawe th
same structure and project management. Thus eveighhR&D is undertaken at 5 different R&D
centers, it has a high degree of centralizatiashénmanagement of these centers. Generally, there i
greater decentralization when it comes to adaptiteg products and solutions to cater for the
location specific markets

The decision on a new R&D center is based on hawdwave the environment is for innovation,
the presence of customers, and also on whetheraimpany already has some production in the
location and on a sound legal system. In China Gomyp had some difficulties due to weak IPR
system. But this did not prevent it from engagindri&D in China, instead they invented new ways
of doing it. Company | acquired a small researdbrisive company in South Africa. This was to
internalize the firm’s strong competencies in tifacan market and know how about working with
local ingredients. Firstly, their knowledge of tleeal market, food producers, potentially buyers,
and their expertise in specialized ingredients sagcfieast for low quality wheat etc, was considered
vital in order to have a foothold in one of thetéss growing market. The South African firm also
had developed a process of identifying customendblpms and solving them faster. This process
technology is now being adopted through out Company

8Interview with the Global Innovation Manager at Guany |.
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Company Il

Company Il has three different types of R&D:

‘The formula for our success is a good balance betwshort-term product improvements,
mid-term development of new concepts, and long-tadical innovation in our pipeliré.

Based on the kind of R&D, Company Il has differstrategies for internationalizing R&D. It has
R&D centers abroad, some of them are in Emergingk&ta. Some R&D sites evolved from their
existing global production network (China) whilehets are part of a strategy of accessing
supplementary knowledge capacities new researdds gtadia). The latter was performed by a
take-over. While in certain other instance it pref® out sources tasks to external organizations.
The main reason to establish R&D in China was eédlab the first type based on the fact that the
use of enzymes and ingredients differ in differeettings and there were many innovations
regarding applying their products which could nader be performed in Denmark. China was a
priority market 15 years ago and the company wag f@st in setting up a R&D facility to meet the
local market requirements. Due to its long historZhina, the company engages at many different
levels also politically, e.g. with the authorities the development of bio-fuel in close collabarati
with two important Chinese state owned enterprises.

‘We saw the economy booming. This was an early owwpared to our competitors but we
felt we needed to establish a research center@pitbduction scaled up big-tinté

Whereas, the acquisition of a local player in Ingiates to the second type. Company Il bought the
enzyme part of an Indian company, driven mainlyirtternalise their process technology for
internal use. The Indian firm had strong reseasghabilities into complementary products and also
patents within this area. Prior to this take-overmpany Il only had little production and no
research in India. However, in the take-over Comgplinalso took over 150 employees and a
research facility which is now turned into a cerdéexcellence within the supplementary product
types. Hence, the India site is now a center farebence for the global R&D operations. The
acquisition also enabled the company to estabéisbarch links with local academic groups in bio-
tech and local firms. This strategy was similartiie one used in the development of research
activities within industrial microorganisms, a pess that involved six to eight take-overs. This
enabled it to enhance its global R&D operationsm@any Il do not outsource extensively, while
production is almost totally integrated with veswf exceptions, in R&D there is a slightly more
outsourcing. Outsourcing is done in the case oy wpecialized tasks or to satisfy the need for
specialized equipment not available in-house. AmangXe is the 3D models of molecules,
developed by universities in US, Korea and Europin wery specialized equipment for these
specific tasks. Outsourcing is also undertaken, i cheaper and/or better carried out outside the
company.

°® Company Il, Annual Report 20009.
19 Interview with the innovation manager at the ComypH
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2.2 R&D management- mechanisms for global integratn

Company |

An important tool for global integration of innowat is by developing a strong company culture
and by facilitating efficient communication.

‘This culture is designed for innovation and for @maging willingness to take risks,
curiosity, freedom, trust, networks, supportingrepteneurs, willingness to change, room for
all, open mindedness, and experimenting at allll&¥e work to make all our employees all
over the world feel part of the company. From iy thanagement and downwards, sharing
knowledge is a very high priority. We also put ssscstories on the intra-net to encourage
people to do a little extrd".

Company | utilizes advanced ICT to enhance knowdedyaring. This involves common
databases, electronic laboratory journals, repadslt has developed two unique IT systems, one
for knowledge sharing and search, and other isnapetence finder. These are embedded in a
Google-like search engine allowing internal reskears to explore knowledge capacities across
the company platforms. Overall the company putefiort into developing new methods for
pooling knowledge and avoids duplication as muclp@ssible. In order to in-source ideas and
develop further the ‘good ideas’ Company | has appd ‘CreActors’, who are professional
consultants from within the company. Their roléasssist people anywhere in the company with
a good idea and to help them develop it furthee Tantral coordinating body, the Innovation
Committee evaluates the ideas and once approvedfutiire development of the product
becomes centrally coordinated. All projects tha af global relevance to the company are
prioritized and the team for developing furtheratigular product consists of people with the
relevant expertise located at the different sitasthe selection of locations Company | also
consider the quality of local capacities outside tompany such as that of the universities and
research centers.

Company I

For Company Il, internationalization of innovatibas been a difficult process and are constantly
developing methods for integration, communicatiand to reduce duplication of functions at
global sites. The organization of R&D in Companyslias centers of excellence within specialized
areas. In addition to this there are certain appba-related activities for the local and or regib
markets at each site. Although, the organizatiofR&D into centers of excellence is to reduce
duplication in R&D at its different sites, it hamplications in terms of coordination.

M Interview with the Global Innovation Manager atr@many |.

Page 33 of 70



OWINE,

S

% D5.1: Research paper on “Understanding strategiedf ®&D offshoring
‘ by Northern and Southern firms”

‘For each new research site it gets more complicatedoordinate from the head quarters. A
totally new set of competencies is required from moeject managers. It is a huge challenge to
operate globally but | see no alternatite

The integration into its global research strate@giaster in India compared to the R&D centre in
China. R&D facility in China evolved from a subsdy for production, and though the company’s
engagement in China was a lot earlier (10 years)ag been integrated into the global R&D
operations only recently. In India the R&Bcility was an existing laboratory with supplenmaamyt
competencies at the global level. Hence, this imately became a part of the global R&D
operations. As the R&D developed into physical eentof excellence it faced certain logistical
problems. One example is the center of excellemdedia that develops [wine and juice] products,
for which the global marketing department is in @etland. Hence, it requires tight coordination of
the R&D strategy with that of the marketing strgtelflovement and circulation of people is how
Company Il establishes personal networks. Researthalifferent sites undertake frequent short-
term visits for the purpose of getting people towreach. This makes further communication over
phone or online easier.

The projects in Denmark are mostly radical innawagprojects, characterized by a need to have a
critical mass for early stage development. Howevery few projects exclusively involve the
central R&D facility in Denmark although half of@hR&D personnel are located there. One
example is a global project on Bio-ethanol. Thisnganized as a global R&D project with project
members in six countries.

‘this project team is particularly globalised as weed many specialized people that are not
available from one site oriff.

The company also emphasises on standard reporiri@&D and has laid down priorities in
facilitating mechanisms for global integration. Fhncludes: developing new interactive forums,
setting up of Innovation Office to manage front-gndeline across businesses, a common single
database covering all previous databases and @atal the Electronic laboratory notebook to
record all experimental work across sites, and wgrklatforms for teams across projects, areas
and sites. Besides utilizing many communicationlso@€ompany | also works on creating a
common corporate culture. As part of this strateggyement of people is facilitated to create a
good flow in networks.

‘we develop our employees into dedicated emploffe®sare Chinese at home but here we
are all the samé*.

However, Company Il still faces cultural barriereem developing a common company culture in
some overseas sites.

‘It is very difficult to export the Scandinavian rebdvhich is based on flat company
structures and where decisions are taken at thel lehere it makes sense and rarely at the
top-level, hardly any hierarchy and an informal ¢éorEven after decades in India and
China we are still working on tHis.

2 |nterview with the Management at the Company ||

13 Interview with the Management at the Company II.

4 Interview with Manager at one of the Company $i®s in China.

15 Interview with one Scandinavian researcher iniBgigite of Company |I.
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2.3 R&D strategies - enhancing learning, knowledgeintegration and
knowledge sharing

Company |

At Company I, 10 % of R&D spending is placed outsitie company. This is mainly spent in
collaboration with universities for basic research.

‘If we have a question say why meat is so easilyitspee collaborate with relevant
universities to solve tHi¥.

For the development functions and for the applicatf ingredients to food products, the focus is
more internal, and is by recruiting experts frome tbod industry within potential new markets.
Downstream collaboration is very important as tbenpany needs to keep up with the needs of
their customers to remain a key supplier. It engagenew ways of learning and in cross-sectoral
integration to exploit knowledge in other fieldsa®way of doing this is by engaging with actors in
other areas within the Agro-Food industry. For eganthe expertise obtained in natural rubber is
now being developed into ingredients for tyre piian. This is undertaken jointly with a global
lead firm within tyres. In addition to this, thempany engages increasingly in other new areas such
as bio-fuel (with oil companies), and functionabdis (with pharma industry, for people with
cardiovascular diseases or weak bones). Compaisolemgage in knowledge sharing and joint
product development with suppliers. One of theswitkin ice cream where the company has a
partnership with a dairy producer and a producemathinery. These three actors collectively
provide full-package solutions for customers whainta engage in production of ice cream. This is
also the case with tortillas.

For such development and application for the laoarkets, research project are generally
organized across geographical sites. Each of tbatitms has experts in specific fields who
frequently exchange knowledge. For example in bgkdrere are bakery experts in all the
regional centers and they have a strong interraepsional network, where the bakery experts
engage in weekly or monthly phone meetings and rpagsically every year to exchange
knowledge. This is the case for developing ingneidien ice cream, chocolate, yoghurt etc.
Knowledge sharing is considered very importanthatgame time Company | place experts in
almost all research areas at each site.

‘our centers of excellence are virtual centers. Theyude experts from across the R&D
locations™’.

The company also tracks new technology developmientbe academic research environment.
Since 2004, the company offers annual awards far meakthrough innovations within food and
beverages to potential university researchers. ella@gards allow the company to know of new
upcoming technologies and to generate strong limkk interesting researchers. Likewise the
company has made use of the website ‘innosearcimlyrta recruit specialists in specialised fields.

18 Interview with the Global Innovation Manager atr@many |.
17 s
ibid
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Company Il

According to Company Il, communication is the mwsportant way for enhancing learning and
knowledge integration. Due to the recent develogmem ICT, the company has decided that
geography cannot be a limiting factor in their glbhnnovation collaborations. Lots of
collaboration takes place by mail, phone and vieriret tools, such as the electronic laboratory log
book which allows all researchers at any site tess each other’'s laboratory notes at any time.
There is a lot of effort on facilitating communiicat at all levels. Still, there are language bastie
particularly in China. In addition to this, the cpamy has had some difficulties in making contracts
with Chinese players, and the salaries of reseesdbeseen to be higher in China than India.. In
India, the company had some cultural problems dk w@d introduced the ‘failure of the month’
award for employees who took a risk and failed.sTikito emphasis that the company appreciates
people taking risks for company rather than noinggio try out an opportunity because of a fear of
failing.

Table Ill: R&D organisation, R&D management & R&D strategie$NES in the agro-food sector

Company | Company |l

Global R&D structure | - Less than 20% of research team- R&D in specialized centers of

and organization in the same location as the excellence.
project leader. - Exploitation: developed from
- Customer collaboration in global production to global
development as problem innovation in China.
solving and knowledge provider| - Exploration: innovation in new
- Centrally coordinated R&D, fields in India by acquiring a firm.
Innovation Committee. - Some outsourcing of codified

tasks to experts.

Mechanisms for global | - Emphasis on culture, designed| - Effort into exporting the

integration for innovation. Scandinavian model.
- CreActors harvesting good idegs- Emphasis on the movement of
in the company. people and communication tools.
- Project teams of experts in each
site.
Enhance learning - Collaborations with partners in | - No geographical limitations for
and many new areas in the sector knowledge and learning!
knowledge integration | (tyres, pharma related). - Physical centers of excellence
- Virtual centers of excellence. | - Recruitment into new networks at
- Tracking new technology new locations.

developments in universities
through award program.

Page 36 of 70



OWINE,

B

% D5.1: Research paper on “Understanding strategiedf ®&D offshoring
‘ by Northern and Southern firms”

Connectivity’ is a high priority and Company |l tdborates in many different environments to find
specialized knowledge, small biotech companiesake ver, and for collaboration opportunities
with world-class research institutions. The reecngiht strategies of Company Il also imply
integration into local research networks, ofterhimitchemical institutions and universities. This is
mainly driven by the fact that it is easier to a&ttrworld-class researchers to other sites than in
Denmark, due to the cultural, language and otherdna (such as the tax level - which according to
the company is a major barrier). Company Il finds imuch easier to attract people to their sites i
US, China, Japan, India and Brazil. In India, IAddISc are two premier institutes in the country
and Company Il finds that it is easier to tap ititese resources only if there is a local presence.

Going back to the four cases, although being antioadanish lead firms in agro-food, only two of
these have engaged in global innovation networke €xplanation here could be the Danish focus
on supporting cluster creation and collaborationrDenmark, hence not supported international
collaboration. It is difficult for Danish compani#gsat depend on public funding. However, IPR did
not seem to be an issue.
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ICT sector

Author: Vandana Ujjual (v.ujjual@sussex.ac.uk)
Participant no.14: University of Sussex, UK (UoS)

Case I: Philips

Headquartered in the Netherlands, Philips is ontheflargest electronics companies in the world
with sales of more than €25 billion in 2010. Eur@mel Emerging Markets both accounted for one-
third of the company’s total sales, with North Aioara further 28%. In terms of trends recent
years have seen a strong growth in the share ofgamgemarkets and stagnation in Europe and
North America. Philips has 119,000 employees inenthan 60 countries and approximately 55%
are located in mature markets, 45% in emerging etarkPhilips operates 3 business divisions:
Healthcare, Lighting, and Consumer Lifestyle (forlme&onsumer electronics). In 2010 Consumer
Lifestyle accounted for 35% of total sales, Healtlec34% and Lighting 31%.

1. R&D organisation

Philips has a strong track record in introducingowations in a wide range of areas from lamps,
radio and television to medical equipment, elecsiavers, and semiconductors. Further the
company has a strong IP portfolio with over 130,@@fent and design rights. In 2010, the R&D
investment amounted to EUR 1.6 billion (6.2% ofesal About half of the total sales are from the
sale of new products (48% in 2009 and 52% in 200)otal there are about 12,000 employed in
research, out of which Corporate Technologies eyspivound one-third and the remaining two-
thirds are employed in the three business divisi@usporate Technologieis the corporate body
that controls and coordinates the internationataesh activities of Philips. It serves the corperat
needs by creatingsynergy between the three sectors, extending thimdss of these sectors or
beyond these sectotd It contributes to the development of new marketsi products and
functions alongside the 3 business sectors. Itstifum is to leverage company-wide synergies in
technology, IP, research, and competencies. It repasses Philips Research Applied
TechnologieslP & StandardsandPhilips incubators

Philips Researcinasover 1,500 researchers employed at 6 laboratbti®se of its functions is to
create new technologies that support the threenbssidivisions. Another is to develop innovations
related to markets that are adjacent to these é&ssas by supporting technologies that address new
markets in line with the strategic direction of @mpany. The management of Philips Research
reports directly to the Global Head of Markets &dwation. The principle location is at the HQ in
Eindhovenemploying 1,100 researchers. There are two othleoratories in Europe located at
Hamburg (Germany) with 100 employees and Cambridge (UK)plesaing about 35. Outside
Europe there is a laboratory in the US (locatedBiiarcliff) employing 125 people, another in

18 Interview with Chief Technology Officer, Royal Phpii Electronics, (April 2006 -10), 2Danuary, 2010.
19 http://www.research.philips.com/locations/index.htm
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China (Shanghai) employing 110. In India, PhilipssBarch has about 30 employees located at the
Philips Innovation Campus in Bangalore.

Philips Applied Technologiess a dedicated contract R&D organisation providingovation
services that include product development, consejtand manufacturing suppéftit serves the 3
business sectors of Philips as well as a ranggtefreal companies varying from start-ups to market
leaders. Philips Applied Technologiéss 7 locations in 6 countries, 3 of which are in Ewwop
(Eindhoven, Germany, UK), 2 in Asia (Singapore &mfla) and 2 in US (Boston and San Jd3e).
It employs 850 technical and business specialisthouse with experience in applying and
integrating a wide range of technologies includsoffware, electronics, robotics,garsion motion
and sensors.

Corporate Technology also deals with creating netellectual property in strategic areas and
supports the development of the Philips IP portfolihePhilips Intellectual Property & Standards
collaborates with organizations within Philips andernally with IP offices and government bodies
globally. It participates actively in the formulati of formal standards and regulations to maintain
favorable conditions for market access for Philgpsducts. Further, it has 3 business incubation
units that are part of Corporate Technology.

1.1 R&D in business sectors

In terms of R&D spend, corporate research amoumtenly 10% of the Group’s total R&D
expenditure, whereas, 44% of the total R&D spend the Healthcare sector, 23% in Lighting, and
23% in Consumer Lifestyle sector. Healthcare selot@r a total of 22 R&D centres worldwide. In
Lighting, Philips has set up 3 global R&D centres lfghting electronics, located at Eindhoven, in
India and China. The Indian centre was set up ild&lan 2010 and employs 35 engineers and
caters for the needs of the Indian market as wefoa Asia-Pacific, Europe and North America.
Many of the R&D locations house both Corporate hetbgies and the 3 sectors. For example, in
India at the Philips Innovation Campus, out of @ltof 750 people, only 30 researchers work for
the Philips Research, the remainder work in setgdicated R&D.

‘Not all innovations happen in corporate, new thinggppen in business sectors as
well...three-quarters of the innovation at Philipsh@ppening inside the 3 sectors. There
are about 9000 R&D people working globally in tleet®rs performing all of the running
and developing of products in those sectors. Thase ltheir entire product development
organisation they need to do their businesées.

20 As of January 1, 2011, Philips Applied Technolsgiépptech) activities are re-grouped into two reganizations, Philips

Innovation Services and the new Philips Researchnizgtion.
2L http://www.sehta.co.uk/media/files/BenBroers0202d0.p
22 Interview with Chief Technology Officer, Royal Mps Electronics, (April 2006 -10), 2Danuary, 2010.
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2. R&D strategies & management of globally disperskinnovation
activities

2.1 History

The R&D strategies at Philips have undergone m&fmrms over the years, reflecting the overall
changes in the company. The key element of thisgdavas a decentralisation of large parts of
R&D to the divisions and business groups. At thenesatime corporate level research was
reorganized into a network of specialised CentfdSxaellence. The 6 Philips Research labs were
set up in locations that enabled Philips to takeaathge of the dynamic national innovation system
and by leveraging their strengths these labs wele t@ develop specialized capabilitidze@er,
2009). Philips Research North America was set up iramtiff in 1942, to take advantage of the
local presence of major companies in the pharmazdubiomedical technology, and healthcare, as
well as that academic and government healthcasarels centers. The centre is involved in global
research programs in a number of areas such asroaBnCommunication & Healthcare
Informatics; Ultrasound, Photonics, eRhilips Research facility in Hamburg was set ud b7
because of the excellent scientific infrastructiorethe medical industry in the region. In Indibet
centre in Bangalore was established in 2000 tordeee the local talent and the surrounding
innovative hub for IT/electronics related develomtse Philips Research UK set up in 2008, is
located in the Cambridge science park in ordeeterage location specific strengths in terms of
scientific skills and research collaborations vetime of Europe’s largest consultancies and leading
universities.

However the emphasis within Philips shifted fronminigetechnology-led to more market driven in
the early 1990s. This was due in a large part éogfowing number of autonomous divisions in
global locations which made efficient transfer esearch results into marketable products difficult.
At the same time there was duplication of actisgita the dispersed research centres. Overcoming
these difficulties and intense competition pressarthe industry led Philips to a stronger market
oriented strategy Reger, 2004 This gave rise to initiatives such as Experi¢ate and
SimplicityLabs which are focused on the consumeat driven by the need to include end-user
feedback in the research on new concepts and piodlice perceived benefits include faster and
richer consumer feedback in the early phases afymtoconcept development and greater product
adoption.

2.2 Open innovation strategy

Currently the main focus in Philips is to pursuecgen innovation strategy to access technology
know-how, find new application areas, develop pasiland solutions, and to commercialise the
technology. Currently it has around 100 strategitlaborations with major universities and
research institutes. Many of the collaborations @menew areas where very little fundamental
knowledge exists. As an example in the case of MagrParticle Imaging technology (MPI),
collaborations with leading academic medical insitins, industrial partners and governments were
crucial in the effective translation of the new gimay concepts into practice. Philips seeks external
expertise in order to accelerate the development.efample is the technology platform for
DNA/RNA molecular diagnostic testing which was deped by Corporate Technologies. In order
to leverage external expertise future developments commercialisation of this technology is
being undertaken by Biocartis, a molecular diagnestompany based at the Philips High Tech
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Campus in Eindhoven, with extensive experience ha field. The company also actively
participates in large joint technology developmgrtjects such as the development of the Blu-ray
Disc format. This required the development of theebaser optical systems, which was jointly
developed by Philips, Panasonic, Sony and TDK.

3 Upgrading of the local capabilities at the Philig Innovation
Centre, India

The Philips Innovation Centre (PIC) located at Bdare, India is a global innovation hub for the
products and services specialised in software bas#dtions primarily serving the Philips
Consumer Lifestyle and Healthcare business. Out dbtal of 750 employees, majority are
developing software for Healthcare products, I&s$t20% are developing software for Lifestyle
products, and only about 5% (about 30 people) mrelved in developing complete products for
emerging markets. In addition to this about 30 c@id research personnel from the Philips
Research are also located here.

‘Our competences cover the innovation chain: dewedpmew concepts, developing
prototypes and development, supported by a pateatcking and filing team. Whilst
software is our competence area we have extendedrio mechanical and electrical. We
also ha;/se taken complete product ownership foragerproducts targeted at the Indian
market.

It was set up in 1992 driven by the need to codatdi the company’s growing number of small
engineering software operations worldwide and &ate a large software centre outside Eindhoven.
Gradually this centre has grown to being a cemtia@fer for the company as a whole by acquiring
systems capabilities. The initial strategy was tovge service for other parts of the company
involved in global development. Since then it hastiup extensive know-how and expertise in the
software engineering and other technology domamsbécome an integral part of global
development within Philips. Lately the centre kaisen on special development projects to serve
the local market. Part of the reason for this foonghe local market is that Phillips has acqueed
number of companies in India in the last two yedisese companies were acquired specifically to
undertake the value part of the business to devptogucts that were simple to use and less
expensive. The intention is that once such prodaidsdeveloped they can cater for demand in the
company’s other markets around the world. Curreniigre are 200 projects, 90% of these involve
product development. Each of these product teapwitréo an Innovation Manager in the business
unit they work for, while the head of PIC reporisedtly to the Chief Technology Officer. The
presence of a small group reporting directly to gooate Technologies ensures that the
developments in India feed in directly to Philipstiaties worldwide. A number of experienced
people from the HQ work at the centre.

‘The strategic direction of the business is sethgy lhusiness team, we impact and create
value by our contribution in the roadmap and projeelivery. We manage the projects
independently but in close collaboration with othieams, as our solutions are to be
integrated in the system and must delight our custs”’

2 Interview with Head of PIC, India.
2 ibid
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Case Il Nokia Siemens Network (NSN)

Nokia Siemens Networks (NSN), with its HQ in Findanis among the top players in the
telecommunications carrier market. It is a joinhtwge between the Communications division of
Siemens and Nokia's Network Business Group and feamed in April 2007. The company
provides a portfolio of mobile, fixed and convergestwork infrastructure, as well as professional
services. NSN has a global presence with operationsl50 countries with over 600
Communications Service Provider as. Its sales vi8d® 12.6 billion in 2010. NSN recently
realigned its business units into three areas:r&gsi Solutions (BSO), Network Systems (NWS)
and Global Services (GS). The NWS is hardware ahdatisn related and BSO provides business
services and GS is cross-functional and includéwor& implementation, consulting and systems
integration, care and managed services. In thalirperiod following the merger, since the two
parent companies came in with partially duplicatétfplios, a process of streamlining was done.

1. R&D organisation

NSN has 25 R&D centres globafyemploying 16,000. Finland and Germany are the main
locations employing over 45% of the R&D workforégnland has 4 R&D centres and Germany
has 6 R&D centres employing 4300 and 3000 employespectively. In Europe, Poland is the
other major location and employs 1500 people at\iteclaw sité®. Outside Europe, the main
locations are China, India, and US. Many of NSN&[Rcentres are global development centres,
serving business units by providing infrastructymepple and resources. For example the centre in
Poland is a global software development centreldpireg solutions and applications for advanced
telecom equipment and networks. The Indian cerdoatéd in Bangalore is a global software
development centre employing 2400 engineers. Thel-B&ilway centre in Hungary is a global
competence centre for railways communication sohsti(800 people). The Hangzhou cefitia
China has 1600 people mainly developing softwaranyvother development centres support local
product development to address specific marketirepents. For example the 3 centres in the US
mainly serve business unit needs to cater for tBemérket. The laboratory in Texas, with 100
employees, drives LTE development to ensure that the unique requirenraperators in North
America are fully incorporated in products.The édrdevelopment centre evolved following the
acquisitions of two local companies and employs €@ple. In Greece, NSN has two Service Core
and Applications centers employing 330 people.

% Information on the R&D centre location is drawarfr the interview with Head of NSN Global Developm€enter
Management & Head of Wroclaw Development Centexiaid, &' April, 2010

% |nformation on the number of employees at each R&Bire is drawn from the interview with Head ofMBidia
Development Center, Bangalore"March, 2010.

“Information is drawn from the interview with Heafievelopment CenteHlangzhou China, April, 2010.

% Long Term Evolution (LTE) is the next-generationbiie broadband technology and the evolutionary &@m
GSM, WCDMA/HSPA/HSPA+, TD-SCDMA, CDMA and WiMAX neiorks.
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2. R&D globalisation strategy

NSN’s R&D globalization strategies largely reflabe shift in business focus, from hardware to
more of a services and solutions business. Botlpatent companies, Siemens and Nokia had a
strong hardware business focus. Since the merghkir NS been repositioning in the value chain by
expanding the scope of its product offering to udel high-value service and software solutions.
This is best reflected in the growth of its sersidausiness which account for 40% of NSN'’s
revenues. With substantial experience in operaind managing multi-vendor networks, NSN
currently holds second position in Services businggh a global market share of 21%, behind
Ericsson (39% global share). The aim of the compsarg achieve the best ‘value’ out of locating
R&D in certain locations.

‘Value in that sense is not just cost but is comsmllés a value package, i.e., value in
performance, innovation and ctfst

NSN undertake intense research before decidinguturef development locations. Usually the
decision is based on mixture of innovation capshilflexibility of the workforce and legal
framework in host country, as well as cost. At #@ne time the company monitors the R&D
activities of its competitors and other companiesnéw locations. The location decision is also
influenced by the need to have development cemieas key markets but this is not an overriding
factor. The key factor is to have the right peagpid the right knowledge for the best price.

The company has been consolidating R&D facilitiedbglly following the merger in 2007. Most of
the pre-merger facilities were mostly near the eetipe HQ locations and in the EU or US. Certain
less strategic functions such as system testing Wo&ated in the past in smaller centres outside
these regions. This has changed dramatically entegears.

‘The development was done in Germany and Finlandrégetoday you can say the
development is done possibly in Germany, in Indid e China to almost equal parts.
Let's say in a much bigger proportion than it wasfdre...... actually, it doesn’t matter
where we develop the technology. So even if westestomers demand but eastern
customers are doing and designing and developiegdbhnology that’'s perfectly ok. It is
the case actually more not

This process is not one of transferring existingwdedge functions from established centres in
Finland or Germany to new locations but is onetaftsig new activities in new locations.

‘In our today’s setup there is a certain retentikm@ow how still in our HQ countries but

usually about older technologies, for all the n@shnologies we start the operations not
in Finland or Germany anymore but in other locasoif you have GSM technology it is
still very heavily represented in Germany and Fndaut 3G, and 4G LTE is taking over
so GSM will not be required so much more in tharutSo this is a natural tuning down

on flow from Germany to the other side.’31

2 Interview with Head of NSN Global Development Gari¥lanagement & Head of Wroclaw Development Center,
Poland, & April, 2010
*ibid
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NSN’s R&D strategy is focused on developing stréechnology platforms and offering a wide set
of applications to expand its global customer b&k®N’s acquisition of Motorola's network assets
(currently undergoing) is aimed to boost its custorbase in the US and Japan and to improve
technology platforms in CDMA technology areas. meeging markets, NSN has been involved in
the co-evolution of technology with key stakehotdand has contributed to the development of
local standards, such as TD-SCDMA in China. NSNaonizes new product development on a
global basis to ensure diverse inputs in innovatmmocess, vital to deliver differentiated
technologies. A number of R&D centers simultanepuvelop similar technologies in different
locations, with each taking a lead in a specifeaasuch as software development in India.

‘In this industry, the telecom equipment and sofuteycles are very short, hence
facilitating different mindsets to flow into thegplucts and solutions is critical. It is
possible to do end-to-end product/technology dgweémt in India explicitly but it is very
likely that it then results in an Indian centredggective which is possibly not fit for some
other countries®.

2.1 Presence in emerging markets

NSN has a large presence in India and China, ufdbus of R&D in two countries differs. In
China, it employs a total of 3000 people at its&DRcentres. The large presence of NSN in China
can be attributed to the role played by the companthe development of the local technology
standard, TD-SCDMA. lIts strategy was to collaboraitd the Chinese government and other local
stakeholders such as universities suppliers ands uge develop a network solution for this
technology®. The key to the success of this venture was tige lpool of local engineers with right
skills in an emerging area of technology. Thisnscontrast to the situation in India where such
skilled personnel were in short supply. The NSN&CRcenter in Hangzhou, China was set up in
2007 with 500 R&D employees. The R&D team was exednin 2009 to support China's home-
grown TD-LTE technology and currently has 1600 Ré&nployees. It is now among the
company’s top 3 global R&D centres and is fullyemgrtated into its global network of LTE Centers
of Competence. It has built a global facility forewveéloping complete telecommunication
infrastructure system. The centre has collaboratigith leading operators in China and Europe to
evaluate the performance of TD-LTE technology undiffiering situations. Recently, a TD-LTE
Open Lab was inaugurated at the centre that wilubed by major TD-LTE smart-phone and
terminal manufacturers to test the interoperabditgl functionality of their devices across TD-LTE
networks.

In India, Siemens Network Services (subsequentliWN&iginally entered in 1994, to leverage on
the low cost skills.

ibid
3 http://us.nokiasiemensnetworks.com/news-eventsgpreom/press-releases/nokia-siemens-networkssdrive
development-of-td-lte
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‘The reason for setting up the centre was becausigeaboftware Technology Park (STP),
the cost of setting up and running a centre wadigi&te. It was not a strategic decision to
begin with but turned out to be one as cost presswunted in Europ¥'.

The facility in Bangalore was used merely as aremdéd workbench undertaking implementation
and testing at the module level based on blueplentloped in Germany. There were 250 R&D
personnel at the start and all strategic decisicgre made at the HQ. More complex functions such
as product architecture and integration testing rcbtl happen as the engineers did not have the
system know-how or the domain knowledge. By 200@e d¢b the increasing cost pressure in
Europe, the projects and programs that needed Venigene of staff and a quick turnaround started
to be delegated to the centre. Gradually, withdased experience, the nature of work being done
evolved and since the merger business and globgdqgts are managed in India. In 2001, a decision
was taken to put Bangalore on a par with other pema centres. The local leadership was
developed by movement of personnel with 20 peaplesterred to Europe to undergo training to
become global managers. The centre was equippdd latiést technologies to enable strong
interaction with the company’s other global devetemt sites. The Bangalore centre has now
grown to 2400 R&D employees and hosts one of NSIKi®e remote testing laboratories.
Engineers at the site develop, test and delivewsoé to support the world’s telecoms networks.
Currently, about 30 Products & Solutions for thebgll business are undertaken at the development
centre. The result has been that NSN India hagased specialisation in services portfolio like
telecommunication features. The areas of expdarnidade: Support systems, Network systems and
Business systems.

‘India is one of NSN'’s prime locations in the deyehent centre landscape, ....the so called
growth locations.... involved in software developmamd integration for certain part of the
components and also developing telecommunicateatsries such as services like SfS’

There has been an effort underway at NSN to catestglinetwork operations into global centres.
NSN created the Global Network Solutions CentreChennai in India, a hub for company
operations across the globe, offering solutiongyirap from ‘business consulting and network
design to network delivery and integration to eedhll end-to-end solution capabilities in multi-
technology and multi-vendor environmerifsln 2008, NSN decided to shift its Global Services
headquarters from Germany to Intiaindia was chosen because the managed servicesl mod
within the company was pioneered in India. Moreptee large customer base in India, allowed
NSN to co-evolve the technology and solution widly kustomers and there were enhanced cost
and scale benefits by locating here.

% Interview with Head of NSN India Development Centangalore, 24 March, 2010.

% Interview with Head of NSN Global Development Gari¥lanagement & Head of Wroclaw Development Center,
Poland, & April, 2010

% http://www.nokiasiemensnetworks.com/portfolio/sees/global-service-delivery

37 http://www.intology.com/business-finance/nokiars@ns-planning-to-shift-head-quarters-from-munictiridia/
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3. Managing cross-border and cross-functional devepment tasks

The challenges posed by the co-ordination of cfosstional or cross country project teams are
overcome by means of well organised managementepses. One such process is labelled
‘Business Ownership’. For example in the case degelopment project within Global Services
which has contributions from India, Poland and @hitme leader of the team located in India may
have the business ownership. This leader providesian for products, customers and markets;
coordinates the teams located at the other twaesnnd is responsible for the overall profit/loss
of the business. The business “owner” has to havgram managing abilities, solution and product
architecture capabilities and technical expertse,as to be able to translate the visions into a
tangible producf. The company also has policy for communicatingitategy with a large body of
staff. ‘In the first instance the top one hundredpe of the company come together and discuss the
direction and changes. In the next round of stsateEgnmunications, the head of each unit presents
to his or her top one hundred people. This is cemphted with global Web casts where the
strategy and plans are presented to almost allgme$ very quickly. That is further cascaded
down through the organization so that within thieéour weeks everybody has seen the slides and
the explanation that goes with them and has haddhestions answered. Next they aim to link the
strategy to a unit specific 18-month action plarhdlps people understand where the company is
going and how they can contribtite

In order to address the cultural differences themany offers multicultural training and exchange
of people in similar functions between locations $tort periods. Thus there are a number of
Chinese and Indian staff located in Poland as gfattie exchange programmes. The company also
promotes and facilitates interaction between peopledifferent nationalities in telephone
conferences, video conferences, and programmesdieris. It promotes new technologies such as
WebEXx for this purpose.

38 Drawn from the interview with Head of Value-addgervices (VAS), Communication & Entertainmentusions
Business, NSN, India, 21 July 2010.

% Interview with Herbert Merz, Head of Operation$SM| 15 June 2009
http://www.prtm.com/strategicviewpointarticle.aspk?3234&langtype=1033
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Auto Sector

Author: Vandana Ujjual (v.ujjual@sussex.ac.uk)
Participant no.14: University of Sussex, UK (UoS)

Case I: Volvo AB

The Volvo Group headquartered in Sweden, was falimdd 927. It is one of the world’s largest
manufacturers of heavy-duty diesel engines anddteh largest in construction equipment. The
Volvo Group has about 90,000 employees, with prodadacilities in 19 countries. Sales in 2010
were SEK 264 billion. The main markets are Eur@#4), Americas (29%) and Asia (25%). The
Volvo Group is organized into 9 product-relatedibess ared§ and similar number of supporting
business units. Approximately, 70% of the employsesk in business areas and 30% work in the
business unifs. Volvo Trucks is the largest business area, adiugirior close to two-thirds of
total sales (63%). The business units have theatlversponsibility for product planning and
purchasing, and also for developing and delivecmigpnponents, subsystems, services and support to
the Group’s business areas. They are organizealij)adnd combine expertise in key areas. This is
to ensure close customer cooperation, while lewvegagconomies of scale by utilizing Group-wide
resources in areas like product development, ptaahycspare parts supply and logistics, and other
support functions. The largest Business Units & Volvo Powertrain, Volvo Technology
Corporation, Volvo 3P, Volvo Technology Transfedarolvo IT*.

1. R&D organisation

The Volvo Group spent SEK 12.9 billion on R&D in12D (5% of sales) and this is undertaken
mainly in the business units. About 50% of the R&Dperformed in Sweden and the rest is
undertaken in France, US, Asia, and South Ameridee central research activities for new
products and new solutions within the Volvo Group all undertaken at th€olvo Technology
Corportaion (VTEC) (mainly in Europe). It is a core group ctging of 431 people who are
based at 4 sites. Two of these are located at @Gkgjab Sweden and the other two &eatedat
Volvo's establishments at Lyon in France and aefsboro in the US. The R&D for engines and
transmissions is undertaken by telvo Powertrainwhich are the Group’s largest business unit
employing 9181 people, with HQ in Sweden. Outsideedn there are facilities in France, the US
and Brazil. The facility in Hagerstown, US is thealdquarters for Mack Powetrain division, while

“0Business Areas include Volvo Trucks, Renault Tsyékack Trucks, UD Trucks, Buses, Construction Eqeént,
Volvo Penta, Volvo Aero and Financial Services.
http://www.volvogroup.com/SiteCollectionDocument&8MQ/Volvo%20Group/Volvo%20Group/Presentations/Volvo
~2010_eng.pdf

“L http://www3.volvo.com/investors/finrep/arl0/ar_B0Eng.pdf

“2 Other Business Units include: Volvo Business Smwj Volvo Parts and Volvo Logistics.
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France is the headquarters for Renault powertraiision and has 3 faciliti€d The facility in
Brazil is mainly for developing engines. Furthdrere is a core group of about 20 to 30 people
undertaking the product design for the Volvo Growpo are based at Sweden, France, US and
Japan. All strategic tasks that requires specilise®w how and high investments are centralised,
mainly at Europe locations and some in the US apaud”.

‘We have engineers specialised in developing Bewvichre you would put an engine in a cell
and you simulate. This requires very expensivesinvents and assets, we have this in Europe

and so far we have no willingness to develop thindlia™>.

The applied research and adaptation are carriecaiottie globally dispersedolvo 3Ps,which
undertakes all product development work for theupi® four truck branddn total there are about
4000 employees working in multicultural teams &MBlocations who are involved in all aspects of
vehicle development, such as suspension, electohiterior/exterior, seating etc. The largest
Volvo 3P is located in Sweden employing 1300 pediein France and in the US employ 800 and
700 respectively, while in Japan and India it h@8 &nd 500 employees, respectively. The smaller
teams are located in Australia and Brazil.

2 Management of global R&D

At Volvo, the R&D is performed in such a way sat@slrive synergies and ‘relies on the combined
expertise within the organization. By coordinatRgD initiatives as well as general processes and
tools across the company, substantial economiesaté are created. Any R&D activity which is of
strategic nature and that which is of interesthi® Group as a whole is centrally coordinated by a
global function called Group Issue Board Technoldgyr all research activities undertaken at the
VTEC, the aim is talevelop a lead in existing and future technologgaarof high importancéts
customers are primarily the Volvo Group companlad, services are also provided to selected
suppliers. VTEC carries out both strategic techgplprograms and expert functions for the Volvo
Group. It also participates in national and intéioral research programs involving universities,
research institutions and other companies. Theragpeat VTEC is used to drive common group
initiatives in certain key expert functions suchimgllectual property, standards, intelligence and
Volvo Production Systeffi Corporate Standardss responsible for developing, producing and
distributing common standards for the Volvo Gro®y. providing design guidelines manuals,
training material and data systems for processing searching information it also helps to
implement the standards. It is also responsibldHerco-ordination of the Volvo Group's external
standardization activitié§ Corporate Patentsupports the Group’s Business Areas and Business
Units in areas like patents, design IP, infringetagficensing etcCorporate Intelligenceoffer
technology and business intelligence researchEnto the Group’s Business Areas and BU and

“3 http://www.istma-europe.com/istma-
world/ISTMA_Conferencehall/uddeholm2006/Volvo%20Rotkain%20Partnership%20Program.pdf

*4 for Mack in the US and for UD Trucks in Japan

“5 Interview with VP, PD Asian Cooperations 3P Vol2ad April , 2010

“http://www.volvogroup.com/group/global/en-
gb/volvo%20group/our%20companies/volvotechnologyoaation/expert_functions/corporate_standards/Peggmrate_standards
.aspx.

47ibliod

Page 49 of 70



OWINE,

S

% D5.1: Research paper on “Understanding strategiedf ®&D offshoring
‘ by Northern and Southern firms”

are located in Goteborg, Sweden. VTEC'’s technol@igted expertise is organized into five
department®.

As part of the Group’s strategy focused on creasygergies and economy of scale, it has
developed common engine platforms. This is undertaky theVolvo Powertrainwhich is
responsible for the development and productioneafvly engines, gearboxes and drive shafts that
constitute the ‘driveline’, often described as ktgart of a vehicle. The driveline is designed s th
they can be adapted to a large number of applitatfor most of the Group’s products. This
ensures competitive product offering for the enticdvo Group brands, by allowing for application
engineering, customer adaptation and brand digtimcand uniqueness, based on common
architecture and shared technol&gyt is thus able to address some of the strongyésér of the
development of drivelines, i.e., customer requiretsie@nd preferences, as well as new legislation
with stricter emissions requirements. Accordingtiie Volvo Group these platforms ‘fulfill the
latest environmental requirements- a more focussgarch and development program, more
efficient production and a more focused supplirrcstre®.

The Volvo 3Ps is involved in Product planning, Rretdrange management, Product development
(including Global Engineering and Global Vehicle@mpment) and Purchasing for the Group’s
truck operations. It was formed in 2001 followirnge tacquisition of Mack and Renault Trucks. It is
organised as a project-driven organization. Funstisuch as project management, application and
adaptation to the markets etc. are undertaken st gites. At the same time there are also certain
specific activities that are concentrated in ortlerensure greater efficiency. For example in
electronics they have a specialised hardware dpredat unit that cater for all the Business Areas
at Volvo.

There is also a separate Business Unit dedicatedattage Complex IT systems at the Volvo
Group, Volvo IT employs 5,326 people with expertise in productciitde management, SAP
solutions and IT operation. It delivers solutioes industrial and commercial process within and
outside the Group.

Volvo also seeks long term external partners fotually beneficial projects. As an example, the
Academic Partner Program was launched globallyO@92for research cooperation with selected
universities. The/olvo Technology Transfer, a Business Unit withie tGroup is a project-driven
organization focusing on creating value by develgpand supporting new businesses that have
relevance for the Volvo Group. It firstly, bringset Volvo group closer to new technologies or new
services, further it invests in companies and ptejef technical and commercial interests. It also
supports the development of entrepreneurship amalation.

8 The 5 departments include: Energy Conversion & RhyMechatronics and Software; Transport, Infoiora& Communication;
Technical Infrastructure; and the Humans, Systen®ir&ctures.
“http://www.volvogroup.com/SiteCollectionDocument&MQ/Volvo%20Group/Investors/Calendar%20and%20prese
ntations/2010/Investor%20Day%20in%20Sk%C3%B6vde%2€%2022/100622%20PK%20CMD%20Sk%C3%B6v
de.pdf

*0 http://www.volvogroup.com/group/global/en-
gb/volvo%20group/our%20companies/volvopowertraigédvolvo _powertrain.aspx
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3 Presence in emerging markets

The Volvo R&D facilities in emerging markets of iadand Brazil are basically the Volvo 3P
Business Units. The India facility has about 500pkyees and in Brazil it is less than 100
employees. The product development undertakereaetlocations are based on the product designs
for specific brands developed by the Group’s ddditacore design group. For example, the 3P
team in India has recently started developing pctsldior the emerging markets, based on the
product designs created by the core design groufapan. Similarlyjn Brazil, there is a small
group of about 150 people undertaking some prodereelopment for the local market. This group
is located at the large factory set up many yegosas part of Volvo's strategy to develop trucks
locally, since there was a low cost advantage swiBrThe product development is undertaken in
close consultation with the dedicated group basdatie US. The centre located in Bangalore, India
is one of the Volvo 3Ps supporting the truck, carion equipment and bus business. 75% of the
work force is involved in engineering aspects dmgroduct development amounts to 25%. Out of
the 500 people employed at the centre, 120 arelviestan electrical and electronics aspects of
engineering. The primary reason to set up in Bamgalvas because of the quality of engineering
skills available at a good price. Lately the grogvimarket is also a factor influencing the nature of
activity and responsibility passed down.

‘We made analysis to decide between India and Gindabased on this we decided to set
up 3P in Bangalore. From cost point of view it was very different for India and China,
other main reasons like the English level is muetido compared to China helped...t o
keep the secrecy about what you are doing wasrhmssible in India>*

Further, Volvo finds the ecosystem in Bangalordo¢oan advantage and has formed strong links
with local consulting companies such as Mindtreepi@etric and Indian MNEs (Wipro). These
companies help with software development and watifon. The centre is starting out to establish
collaboration with Indian Institute of Science, amith other Auto MNEs to share best practices.

The process of moving up the value chain has begnadual one. The India centre was started in
1998 with about 20 people. The work from 1998-20@ds primarily focused on localization of
Volvo FM. From 2001-2004, the focus was on emergimayket sourcing development. The idea
was to be there in Bangalore to develop the logatsng, to look for suppliers which were able to
provide better solutions to Europe and Japan. Rtodevelopment was still not a big part of the
centre’s agenda. Since 2005, it has focused omeeagng outsourcing in the region, where non-
strategic routine support functions were initialfygshored as a low cost strategy, requiring a heavy
dependency on the Swedish team. The main objeatgeto reduce the engineering costs.

‘Instead of having expensive consultants in Eurbpeause we were paying 800 or 1000
consultants in a year roughly. Instead of using tiiiwe had our own base in India, i.e.,
people employed by Volvo it is much less expenSivenarket was not the reason, it was
to be in local country for the local engineeringillsk It started with electrical and
electronic aspects, and for this we found that W@gh skilled people were available in
Bangalore. We have extended to mechanical engimgefi

The 3P in India continues to undertake these twwtfans that were set out in the beginning,
additionally there is effort to develop for the egieg markets.

* Interview with VP, PD Asian Cooperations 3P Vol2ad April , 2010
ibid
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‘....we added developing local products for emergiagkets, low cost product§o we have
another interest in localisation in India, not ority have better cost on engineering but also to
have locally the capacity for development in thekets for trucks. It is a new development
and we have engineering and purchasing working ttaggebut we are also adding other
project management and all which is necessary hieae this possibility®>

The centre is an autonomous unit (within Volvo'®dm guidelines) and the Head has a capex
approval of EUR 1 million. It has a matrix repogistructure where the individual teams have dual
reporting, to the India centre head and to the eetspe departments like vehicle architecture,
electrical & electronics engineering, etc. Corperstandards and common operational routines are
followed and if there is a requirement, it is adabto suit local needs. Several leaders and
technologists from other parts of Volvo often vigie centre to enable a cross-fertilization and
transfer of ideas and knowledge.

Case II: Fiat™

The Fiat Group is the largest private industriategorise in ltaly. It designs and produces
automobiles, trucks and machines for the agricaeland industrial sectors, engines, transmissions
and components. The group has 188 production pkmismore than 190 thousand employees
worldwide. The revenue in 2009 was EUR 50.1 billiogalized in the following geographical
areas: 25% in home country, 35% in Europe, 20%@Mercosur area, 10% in North America and
10% in the rest of the world (mainly Asia). The tRizroup is composed of four operative sectors:
Automobiles, Industrial vehicles, Agricultural ancbnstruction machines, Components and
production systems.

1 R&D organisation

Fiat undertakes R&D activities at the R&D centerg®various organizations constituting the Fiat
Group (Fiat Research Centre (CRF), Elasis, etc)arnts various ‘Style centers’. Fiat Group has
117 R&D centers in total, some of which are morseagch focused, while others are more
development focused. There are 48 R&D centerséddatthe home country, 33 in other regions in
Europe, 15 in North America, 10 in Mercosur, andrifest of the world., In total there are 14,000
employees in R&D with an annual R&D spend of 1.@8dm euros (in 2009). The core group of
800 research staff are based at the CRF, a ladjéndependent research centre at the Fiat Group
that was set up around 35 years ago. It is thengdriforce for research and innovation within Flat.
has ten technology focus areas and basically dzarels on engines, vehicles, electronic systems,
production processes, technical-managerial metlogies etc. All this is done entirely at its

53 s
ibid
** This section is based also on inputs produced bycipant No. 9 :LdA for this work package.
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different HQ locations. Elasis employs 1200 reseens and focus on advanced engineering. It was
founded in late 1980s and was later integrated@Ré&-.

The research undertaken at the centre is not ayrdsven, but problem-driven, where the
innovation is not purely theoretical but has a rearkplication and is economically sustainable. In
general, CRF apply the basic research undertakethéwniversities to the product and process
needs of the automotive sector, and are a sorhkfbletween them and the industrial world. The
main objective is to tailor the research to thecHgjmeneeds of the industry and to accelerate the
transfer of knowledge and the product developmfiiten it comes to the designing of concept for
new vehicles, all of this is undertaken at Fiat’'S8/le centers’.

2. R&D location strategic drivers

In general, the core technologies (e.g. commonerarhulti-air) and design concepts are primarily
carried out in the home country, where the reseascAnd engineers develop core technologies and
products which have global relevance and are kiezad worldwide. At the same time it is seen
that some specific applications are developed disesy for example at the Brazilian R&D centre.
There is great emphasis throughout the Fiat grauphe importance and need to have common
platforms to be used with different brands andedéht types of vehicles. The strategic importance
of the use of common technological platforms is dmetor why development like that of the
common rail, multi-air, environmental friendly cagtc., is carried out in the home country. The
main reason why CRF implements such activities Q@ tbcations is that they require high
investments costs, which many in the industry matybe willing to undertake. The CRF instead
are able to raise funds from the public (mainly dp@an) initiatives and make substantial own
investments to develop new products. For exampke,dea behind the development of multi-air
technology was not considered interesting at fyst; CRF succeeded in testing its validity and to
patent it.

The strategies driving the internationalisatiorFait R&D activities take into account two factors,
the closeness to the markets and to access theetemepes and knowledge existing locally. The
local centers are generally focused on the custtioiz of basic technologies to the specific needs
of their market. For example, the specific condisicof the street pavement in Brazil require a
different kind of suspension. Locating in closexunaity to the key market such as USA, China and
Brazil is important to solve the specific problesrecountered in each of these markets efficiently,
to address these needs markets faster, and at¢ssé¢othe knowledge transfer. The use of common
technological platforms and the modular productetlgyment facilitate this to a great extent.

Fiat group strategy in China shows that strongrtiRgetion in local markets is not the main drivers
for R&D localisation in emerging countries, ratts@veral other factors in local markets are more
important. Even though the degree of IP protecisoweaker, the opportunity to explore new high
growth markets in emerging countries compared & dimaller home market was a key factor.
Further, even though China has started investirrgsearch in the areas like nanotechnologies, and
is implementing initiatives to facilitate knowledgansfer from the foreign R&D FDIs, it still lacks
skilled human resources and competences. In sigthnices, IP protection is not considered a
problem.

In the case of one of Fiat group’s subsidiary, veithR&D spend of 245 million Euros (in 2009),
the R&D is undertaken at its 10 R&D locations waride, mainly doing R&D on high-technology
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systems and components for different divisions q@aative lighting, powertrain, electronic
systems, exhaust systems, etc.). R&D on basic pteds primarily undertaken at the main two
centres in home country and the technologies aadugats for special and low volumes vehicles,
info-telematics for urban mobility etc. is done atother location at home. Whereas, the R&D
centres in the US, China, India and Brazil basycdth product development for the local market
and provide support to client. There are 3 R&D mntin Germany and one in France again
involved in providing support to the clients. Ththe kind of R&D activities outside home country
is different compared to the activities carriethaine.

One other Fiat subsidiary dealing with researchyeldpment and production of engines and

transmission systems has 13 R&D centres. Here taokhologies which potentially can be used

worldwide are developed centrally because of trgehovestments requirements. Its main research
coordination centre is at its main location at hand is part of the CRF, undertaking the design of
prototypes of engines and test on engines. In iaddib this, it has 6 other centers in the home
country. Three of these undertake research on igseldand gasoline automotive engines, and in
truck engines. The centre for high-performance lgas@ngines and the centre for small gasoline
engines are at two other HQ locations. The cemtferance undertakes R&D in power generation

and the one in Switzerland carries out test on @mapts, heavy-duty engines, their combustion
systems and engine controls.

But its R&D centres outside Europe is seen to belued in responding to local needs. Its centre in
China is the centre for the large gasoline andetlieagines, basically responding to the local
demand. The centre in Brazil is for diesel enginé powertrain for trucks and agriculture, tailored
to the South American market place. Its centre Ha tUS also caters for the local needs,
implementing special assignments for its agricaltand machinery demands.

The different international research centers ae@ $e have evolved in different ways. In one of the
home country locations the R&D centre evolved fr@amplant previously devoted only to
production, while, the R&D centre in Switzerland sva result of the acquisition of a Swiss
company by the Fiat Group, mainly for their strérsgin the development of heavy duty and diesel
engines. In Brazil the R&D centre developed alontfy Wwiat group’s expansion in Brazil. Similarly,
the R&D centre for engine propulsors created inn@hspecifically to address the needs of that
specific market have grown in size in response he increasing demand of the Chinese
marketplace.

It is seen that some of the local centers haveldpgd the capabilities to undertake research and to
develop new technologies and components. For exampe of its centers in the US is focused on
electronic technologies and has developed stropghidlities in that field. In the case of Brazilgth
Fiat R&D centre dealing with bio-fuels was placadhat country because of the existence both of
a special need and because of the know-how ontélchnhology. This centre collaborates on a
regular basis with the University of Mina Gerais ieth is highly specialized in bio-fuel
technologies and has patented new technologiebanfield. Another Fiat subsidiary in Brazil
developed the flex-fuel engine by taking advantaigihe external linkages and from the spillovers
from local knowledge sources. The degree of cotatian with the local universities is largely
determined by the level and quality of local conepetes and the presence of a good education
system in offering highly trained human resourcas.Fiat, the innovative technologies once
developed are patented in the country where ibkeas developed (usually in HQ, but it can be also
in other countries, even the emerging ones), anthea spread and transferred worldwide, if
needed.
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3. Management of global R&D

The Central Committee is in charge of taking thmategic decisions for the whole group. Itis a core
group consisting of Fiat Group’s director and otkey personnel such as the managing directors,
the technical head of the product development,rasgetc. The central level strategic decisions
such as on how to transfer the technologies betwldérent centers is done through a system of
agreements and delegations, and the decisions enifisptechnology development is by
considering the core capabilities at a particutmation. Decisions are not only top-down. Local
centers are free to propose new products and hest feasibility and are able to get financial
resources in order to carry out the experimentstesid. Depending on the size of the local centre
and that of the market, and on the strategies whieh wants to pursue there, some of centers
outside the home country are either centrally adiefl and coordinated by CRF divisions or given
greater autonomy. Usually, the larger the investsjghe more centralised the governance tend to
be.

CRF have an intermediate role between the Centmahrittee and the R&D centers, and
coordinate the R&D activities of the Group. CRF asnatrix organization constituting of ten
technological areas, aggregated in 3 divisionsi{esg innovative technologies and vehicles), and 6
well defined staff areas such as for research ptiomoresearch networks, technology transfer etc.
which plays a critical role in maintaining CRF' sdependence and strategic importance within the
Fiat group. In fact, CRF is one of the few exampmésn independent centre with a leading role
within the automotive sector.

Among the various staff functions, the Researchn®tmn function has strategic importance.
Firstly it facilitates CRF’s participation in publy-funded research programs. The CRF’s internal
orders and assignments come to only 50% of itotten The rest is from external sources which is
by pursuing external revenues through participaiiorpublicly-funded national and European
research programs, and from the transfer of teahrsiervices (catering mainly for SMESs). The
Research Promotion function is also in charge efiiflying the organizational strategy and plan for
the research transfer process (from the produatldpmnent to the final clients). In order to reach
the final objective of satisfying the client's nee€CRF’s researches are often required to integrate
know-how and competences from different technolmlgiareas. At certain times, this is
accompanied by the transfer of human resources el W@ ensure a complete and efficient
technology transfer to the customer.

CRF also play a central role in creating and atitigainternational research networks. CRF
collaborates with more than 1500 partners, inclgdimiversities (in Brazil, Canada, Poland,
Serbia), research centers and other companiessiparticipated in close to 560 projects that are
mainly financed by the European Commission. In meases it has collaborated with competitors
on early-stage research on technology that areoofron interest. It is strongly linked to the
leading University in Turin. Fiat has been finamgithe university degree on motor vehicle
engineering over a long period in order to guamatibat the new generations of engineers have the
competencies needed by the company. CRF was aldwdoage wider global networks from its
contacts at the University at Turin, and develoyw f@ms of global collaboration.
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3.1 Effective integration of the R&D activities

In general, Fiat aims not to have any duplicatibfuactions across its 117 R&D centers, and this
is always taken into account when a new centreeiated or when new activities are assigned. In
this way it is ensured that there is collaboradomongst centers to share relevant expertise ahd tha
there is no competition among centers for funds. éxample, the objective of the integration of
Elasis into CRF in 2006-07 was to avoid the dupilicaof functions. Similarly, the Fiat Group’s
materials labs is a department within CRF, that puaistogether by concentrating the activities at
four labs that were dealing with R&D in materiafedananotechnologies. It is a coordinating centre
and one of its objectives is to reduce the reseamdis by creating synergies and reducing
duplication of functions. The aim is to extend suaeltwork to all Fiat's labs, in order to exploieth
synergies and the local specificities.

Cost savings is achieved through the implementatfoeconomies of scope. The use of common
procedures, shared components and same platformifferent models, etc. are sort in order to
attain cost efficiency in engineering, developmemd related functions. A high degree of
horizontal integration and unification of competenat all levels is evidenced such as for the
Product Engineering area. The unification in theettlgpment of different types of engines and
components is achieved by the creation of threeialmed product platforms: one for gasoline
engines, the second for diesel engines and the fitmitransmissions. The Product Engineering area
uses common drawings and procedures worldwiderderao simplify specific actions and to be
more effective. Finer detail such as ensuring rdfi@eering reports and drawings are in English, is
basically to have wider understanding and acceptanccertain circumstances, a second language
(like Chinese or Russian) is also used. All desigmk is carried out with the most modern tools
and more than 500 computer aided design (CAD)astatiare employed to facilitate internal
dialogue and streamline communication with exteroaktomers. An integrated marketing,
engineering and style approach is also used inrdodeffer the customer differentiated products.
Thus the unification of processes and technologiesonsidered to be crucial in bringing cost
saving and for speeding the time-to-market.

3.2 Effective communication and knowledge transfer

Fiat has the shortest time-to-market in the autoraatector, it takes only 15 months to progress
from the prototype stage to the final product. Teduction of the time-to-market is ensured by
effective communication and knowledge transfer, @dlso a strategy to better address the
customer needs and preferences, and thus to réukeicesks. The management of knowledge flows
globally is facilitated by virtual platforms and the effective use of ICT such as video
conferences, Product Lifecycle Management (PLM}vemfe and internet websites dedicated to
specific projects, allowing the engineers to warkudtaneously on common design tools. The main
problem with integrating the knowledge from fardtions such as China pertains to the culture and
the specificities of market, rather than the lamggudn brief, ICT and English are the languages
used to unify the knowledge flow. Physical co-lematand transfer of engineers for short periods in
both directions (from HQ to external centers amhfrabroad to HQ) is still considered one of the
best ways to transfer knowledge. Even within theesaountry, job rotation is sometimes done to
guarantee an exchange of knowledge and the traofséapabilities within the Group.
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Part Il — B: International innovation strategies in two Southern MNEs
in the ICT sector - insights from Estonia
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Participant no.5: Institute for Baltic Studies, &gt (IBS)

This part of the discussion draws on the insigidasfcase study of two Southern MNEs from the
ICT sector based in Estonia: Skype Technologies Elndteq and focuses on their international
innovation strategies.

1. Skype Technologies

The rapid spread of the Internet and the developnwnthe underlying communications
technologies, have brought about major technolégiisauptions in the telecom industry since the
1990s. The provision of data communication serviedsch until early 1990s was a minor side
business for the major telecomm operators, becamless than a decade, a major business. For
example, for broadband Internet access, the iniema communications are now virtually free of
charge as there is no billing per minute. Furtheenthe bandwidth of the today’'s consumer
Internet access channels exceeds on most occabmimndwidth of the voice channels in digital
(mobile) telephone networks The above technological change paved the wayafanajor
disruption in the whole telecommunications indussice it became feasible to route otherwise
costly telephone calls over the Internet, whererimdtional communications are virtually free of
charge and no traditional billing per minute of agplies. The Voice over Internet Protocol (VolP)
in mid-1990s is a disruptive technology that basefnormously from the continued advent of the
Internet communications infrastructure, and caraie®ngoing potential for changing drastically the
whole telecom industry. Skype is a VoIP softwarpliggtion that allows one to talk to anyone else
on the Internet free of charge. It also allowssctil be routed to ‘old school’ telephone networnk fo
a modest fee.

1.1 The establishment of Skype

Skype was founded in 2003 by a Swedish and a Daerdinepreneur. Skype’s software
development team was from the very beginning latate Tallinn, Estonia, which became
immediately its largest office in terms of the nwenlof staff. The first beta version of Skype
released in August 2003 enabled computer-to-compubéce calls. This very first software
attracted 1 million registered users in only a eratf months. Subsequently, additional services

**The bandwidth of the voice channel in the GSM n®telephone network is 9.6 Kbps. Fixed line digidphone
networks allocate 64 kbps for voice channels. Tdnedvidth of the usual end-user Internet accesstieasame time
between a few hundred Kbps and a few Mbps.
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(text chat, SkypeOut and Skypeln calls to and fregular telephones, video calls, etc.) and support
for additional devices (Apple Mac, Linux, speci&ye Phones and Skype application for various
smartphones) appeared.

Skype was not the first service to enter the Volitkat, but its ease of use, and the possibility of
(multiparty) video calls, along with the free sewyj differentiated Skype from both other traditiona
and VolIP telephone services. This in combinatiotihai hugely scalable peer-to-peer architecture
and clever marketing made it an instant succesgpeskvhich offered initially only voice calls, has
also differentiated itself increasingly from thengeetition by offering video and multi-party
conference calls. Video capable software for Miofo&Vindows was introduced in 2008. The
Android and iPhone software introduced in 2009udel video functionality. Skype was also the
first to utilise networked flat screen TV-s, whitlave started to include built-in Skype software
since 2010. Skype had already 75 million registareers by 2005. As of 2011, Skype has more
than 560 million registered users. The “cross-botdaffic routed by Skype, by far the largest
provider of Internet-based voice communicationsprgjected to grow by 45 billion minutes in
2010, more than twice the volume added by all eftlorld’s phone companies, combined” (Figure
). Furthermore, 40 percent of Skype calls are @idalls (Skype 2010, Tuaw 2011).

Figure 1: The international long-distance calls and Skyp#itr2005-2010
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1.2 Evolution of Skype corporate structure

Skype has become truly global not only in termstefcustomer base, but also in terms of the
location of its business functions during the fast years. As noted above, it was the combination
of the experienced Scandinavian start-up managet€atonian engineering talent that were at the
core of Skype’'s immediate success. Soon, as Skyseseeking to attract international venture
capital and to get closer to major marketing chémritbe corporate headquarters were established
in Luxembourg and an office was also set up in londAlthough the HQ was in Luxembourg,
Tallinn and London remained the largest offices] arnitical decision-making continued to take
place in these two offices.
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In Q4 2005, eBay purchased Skype for approxima2eby billion U.S. dollars (eBay 2005). In
connection with this deal, a Skype office was asb up in the United States, close to eBay's
headquarters. The Skype office in the United Stedesinued to operate as the marketing, sales and
support office, servicing the Americas. More rebgrgeneral management of tB&ype4Business
business line was also moved to the U.S., as theritas are globally the largest market for
enterprise communications, and some of the Skygtegdegic partners for this business line, e.g.,
Avaya, are located there. Smaller Skype officesrgaein Singapore and Hong Kong., which were
in charge of the marketing, sales and support ia.A¢evertheless, maintaining close contacts with
the manufacturers of the increasing variety ofedéht Skype enabled devices, including flat screen
TVs, in Asia was an even more important function.

However, eBay itself was not able to build majonexgies between its main business line and
Skype, even though PayPal, another eBay firm, mlomegood payment partner for Skype.
Furthermore in 2008, a legal dispute emerged betvigle/pe and its original founders over the
rights to Skype’s underlying peer-to-peer commuiinees technology. This contributed to the
lessening of eBay'’s interest in Skype even furtBeentually, in November 2009, eBay sold 70%
of Skype to a consortium comprising Silver LaketRens, CPPIB, Andreessen Horowitz, and the
original Scandinavian founders, valuing the busn&s2.75 billion dollars. Less than a year later,
in August 2010, Skype filed with the SEC for ligfion the NASDAQ stock exchange, where it
sought to raise up to 100 million dollars in artiati public offering (Skype 2010). These plans
were, however, cancelled, as Skype and Microsakred into a definitive agreement in spring
2011, whereby Microsoft will acquire Skype for &#llion dollars. Once approval is received from
the regulators, Skype will become a new businegisidn of Microsoft. It is quite obvious, even
though no public information exists in this relatidhat Microsoft was willing to pay a very high
price for Skype both in order to secure its lateyemto the very rapidly growing VoIP market as
well as to avoid the further strengthening of tiieeo dominant firms in this market, such as, e.g.,
Google and Facebook.

Figure 2: The location of Skype sites
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1.3 Interplay between Business Dynamics and Skypdisnovation Activities

Skype has been, typically for a venture capitalkbdcstart-up, essentially from its birth in an
aggressive growth phase, and the availability ofably qualified labour has been one of its
important concerns. Initially Skype hired enginearsl other personnel, e.g. for localisation and
support functions, etc., rather aggressively irolist However, as it emerged that no more suitably
qualified labour was available in Estonia, a secengineering centre was established in Prague in
2007.

Overall, Skype continued to recruit its personmétiinationally, indicating quite often for an open
position two or three key locations where the neertyolled person could start working. This has
led to Skype’s rather unigue management model, evther various multidisciplinary teams operate
indeed in most cases within Skype but on a tramsity basis. For example, the Prague
engineering centre operates today largely as #ditatd the primary engineering centre in Tallinn
The Prague-based developers report to the teamerieado typically are located in Estonia. It is
also quite common for the product managers andr ath@-level managers who are in charge of
development to be located part- or even full-timgswle Estonia, for example in London or
elsewhere.

Skype has acquired talents rather aggressively doyiang other smaller firms that have the
personnel with the required capabilities, and bpcating, the persons concerned to one of its
offices. The purchase of the Norwegian start-upoBiohlolding AS, a provider of voice technology
for the Internet, in April 2006 is an example ot thexibility companies like Skype exhibit in
attracting the very top talerfsThe main motivation behind this acquisition whas knowledge and
talent regarding audio-videmdecs’ and regarding VoIP systems more broadly. As thpiiaed
company itself did not yet even have an office iorWay, an office was set up for them in
Stockholm, the closest possible location to theirexeging centre in Tallinn. Nowadays, in this
Skype Stockholm office some of the most advancelibavideo R&D in Europe takes place. Given
the deep specialisation and the knowledge poolisheatailable in this Skype unit, a close exchange
of information also takes place there with différe@search institutes and universities across the
globe. “Skype currently employs 850 staff, with mad its engineers in Estonia, though its
disparate operations include a Luxembourg headepsarmarketing operations in London and
audio-visual engineering in Stockholm. [The SkydeQf Mr Bates said he plans to hire up to 400
new staff this year, with 80 per cent of these iilc@ Valley” (FT 2011). The newly established
engineering facility in Palo Alto, California, wiipecialise primarily on development for the Apple
IOS and Google Android mobile computing platforrfa, which engineering personnel is more
easily available on the western coast of the UrtBtades as compared to Europe.

% In early 2011, Skype acquired another well-knowternet video communications firm Qik, in orderr&nforce
Skype’s video functionality even further.

" A codec is a specialised software (or device)ctiis capable of encoding and/or decoding a signal digital data
stream. Audio and video codecs that are discussexldre responsible for encoding the analog audiovaleo signals
into a digital data stream and decoding these énré¢iceiving end pack into a voice and video thatiman being can
understand.
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2. Elcoteq

2.1 The establishment of Elcoteq

Elcoteq® was founded as Lohja Microelectronics in 1984 upp®rt the Lohja Corporation’s
(Finland) development and production of electroluescent displays. However, this business did
not develop as initially hoped, and some free dpaecame available in Lohja Microelectronics.
Meanwhile, Nokia Mobira in Finland and EricssorSweden at that time had both developed their
first Nordic Mobile Telephony (NMT) telephones angre looking for additional manufacturing
expertise since the full-scale production was hedtk by their small components assembly
capacity. This led to Lohja Microelectronics becogan electronics manufacturing service (EMS)
provider, with Nokia and Ericsson as its largestomers in the early 1990s (Elcoteq 2010a). In
1990, in preparation for a merger with another KEihrindustrial conglomerate, Wartsila, Lohja
Corporation restructured itself and registered diifferent business operations as separate
companies. Microelectronics was renamed Elcotedravimrporation, which emerged as the result
of the merger, did not however consider microetatts to be its core business, and Elcoteq went
through a management buy-out in 1991. This wasbt#gnning of Elcoteq as an independent
enterprise with both Nokia and Ericsson as its &gstomers.

2.2 The first steps in the internationalisation oElcoteq

In the early 1990s, the Swedish and Finnish ergreprrs were the first to invest in Estonia.
Elcoteq started pilot production in Estonia in 1988d formally established a subsidiary in Estonia
in 1993. This was Elcoteq's very first subsidiabycad. Although initially various Asian countries
had been considered as a potential location, artedternative was eventually found closer to home
in Tallinn. One of the Elcoteq Tallinn's veterarastdescribed the creative destruction that took
place in the early 1990s with the following word$& was a productive time, the industry had
collapsed and the town was full of unemployed exegsi The newly employed engineers were
initially 5sgent for training to Finland or Swedenatker on, training was increasingly organised in
Estonia’

In 1996, Elcoteq Tallinn started to operate asrépair centre for GSM mobile telephoffesn the
following year, volume production of GSM mobiledphones was initiated, and Elcoteq became
the very first EMS business that started to ‘bokddumobile phones for a major brand name from
start to finish. The fact that Ericsson had sub@mtéd the whole production of its Ericsson 628

%8 Hereinafter ‘Elcoteq’ refers to the Elcoteq comtin globally, and ‘Elcoteq Tallinn’ refers to tharticular
subsidiary established in Estonia.

*9When Estonian independence was restored in 189%4¢onomy was in a poor state. So was the econdiing
whole former USSR. Therefore, both for politicalaconomic reasons, Estonia began immediatelyotger its
economy to western markets, which had both grgatethasing power and growth prospects. Howevdrseaame
evident very soon, the majority of the electronictustry that Estonia had inherited was not contipeton western
markets, and was therefore forced to close dowits(Z006). As a result of this, experienced wor&éofor the
electronics industry was readily available in E&dn the early 1990s.

% GSM is widely a used acronym for the Global SysfenMobile Communications, originally Groupe Sgéci
Mobile, standard, which is used in digital cellufetworks.
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mobile telephones brought Elcoteq to a completely tevel of collaboration with its clients. Most
notably, Nokia soon followed suit. What followedhdae characterised as a true co-evolution of the
major brand names and Elcoteq as an EMS that wadegral part of their value chain. By the late
1990s, Elcoteq was producing mobile handsets iarstor two market leaders of the tifffeThis
was a prosperous time both for the Nordic mobilepteone producers and the EMS businesses that
were working with them. The European mobile telephmarket was booming and production and
sales volumes went up very rapidly. This is alsoywavidly reflected in both the Nordic and
Estonian foreign trade statistics. In Estonia,dehemunication equipment had reached up to 20%
of the manufactured exports by the turn of the wsntin this period, most of the production
technologies and components were imported andaliiytall of the produced goods were exported.
The share of local content other than labour reashinrtually nonexistent. Hence, not surprisingly,
the value added generated in the Estonian electandustry also remained significantly lower
than that in traditional industries, e.g., woodgassing, etc. (Tiits et al 2006).

2.3 The globalisation of Elcoteq

In the late 1990s, Elcoteq also started to expatetnationally, as increasingly it made sense to
locate manufacturing activities close to the rapigiowing consumer markets. The need to serve
the key customers — Nokia and Ericsson — at thew markets was the main driver of Elcoteq’'s
very rapid globalisation. To finance the expansigltoteq’'s shares were floated on the Helsinki
Stock Exchange in 1997. Initially, a new manufacirsite was established in Hungary, and one
office was established in the United States. Anceffwas also established in Hong Kong for
managing the manufacturing activities that wereted in southern China. In effect, within two
short years Elcoteq became a truly global corpomatBy the end of 1999, Elcoteq’s network of
plants covered more than ten countries in the thaseest growing regions of the world: Europe,
America and Asia.

The business model and theodus operandihat were originally adopted in Finland and Estoni
provided a good starting point, but needed adagtingHungary, Russia, Germany, Mexico and
China. Elcoteqg’s Finnish and Estonian business ldpugent and engineering staff were therefore
actively involved in the establishment of the nateselsewhere in the world, and in training the
local staff. Also, through these experiences, d-d@tumented system was established in Elcoteq
for transferring any specific production line froone site to another. As opposed to some other
multinational corporations, the individual unitstiwn Elcoteq continue to rely on uniform
standardised technologies and processes even today.

The NASDAQ crisis brought about consolidation amobgl restructuring in the whole ICT and

electronics industry from 2001 onwards. The larggles manufacturing of consumer electronics,
including mobile telephones shifted increasinglyite low-cost locations close to the final markets.
For example, Ericsson, as the part of streamliit;vgalue chains, moved the manufacturing of its
mobile telephones from Elcoteq Tallinn to St. Paterg (Russia). Furthermore, a number of
mergers and acquisitions took place between IC&rpnses. The establishment of Sony Ericsson
Mobile Communications company and the subsequdat afaEricsson’s own mobile telephone

manufacturing plants to a competitor was, furtleethie general market downturn, another major

®1 Both Nokia and Ericsson were clients of the Fihrii$/S firm Elcoteq already since the mid-1980s; Biabteq had
manufactured mobile telephone circuit boards facdson already for a number of years.
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blow for Elcoteq (Elcoteq 2010a). Despite the abowe Tallinn (and in other sites) the
manufacturing of Ericsson mobile network equipmemd Nokia telephones continues for the time
being.

2.4 Interplay between the industry dynamics and Eloteq's innovation
activities

Initially, Elcoteq engineering centre, which is amarge of prototype testing and new product
introduction, was located in Finland. In 2000, avrengineering centre was established in Tallinn,
Estonia. In 2002 one more engineering centre wiabkshed in Beijing, China. To strengthen its
engineering capabilities even further, Elcoteq dlge R&D unit of the Finnish mobile telephone
and telematics company Benefon in 2002 (Elcoted@p1n the 2000s, Elcoteq had to adjust to a
weaker demand and a general slowdown in the ICTusimg. It was acknowledged that
manufacturing activities alone would not be suéfiti for sustaining profit margins in the changed
market environment. Consequently, Elcoteq stadddrther its own design, R&D, engineering and
after-sales services. Special New Product Intradoc{NPI) centres were established within
Elcoteq to strengthen the co-operation with cliemd their design houses in testing prototypes and
making preparations for actual production.

Although Elcoteq had all the capabilities for desngy mobile telephones, and even developed at
one point in time one handset for Ericsson, it wad challenge its main customers in R&D and
product development, but remained a contract matwer. The competition continued to intensify
in the EMS business on all fronts in the 2000s. &@ample, Nokia started to source some of its
printed circuit boards from Foxconn (Hon Hai) andi@ Asia, and handled the manufacturing all
together in-house in Brazil. In the mid-2000s, Nokontinued to streamline its supplier network,
and gave a preference to larger vertically integtauppliers such as the Foxconn and BYD. As a
result Elcoteq was eventually forced to downsigmificantly its Nokia handset business (Seppala,
2010). Elcoteq started therefore to capitalisedasingly on its telecommunications equipment
manufacturing competences by manufacturing, lat¢hé 2000s, to an even broader set of clients.
Along with this, new plants were also inaugurated@angalore (India) and St. Petersburg (Russia)
in 2005. In the same year Elcoteq was reincorpdrasea European Company (SE) and the regional
headquarters was established in Budapest (Hunglmy) managing European operations.
Furthermore, the domicile of the company was tremetl from Lohja to Luxembourg in 2008.

The recent global financial and economic crisisulghtd about another restructuring of the Elcoteq
global network. During 2009 the factories in Ar&b(ania), Richardson (US) and St. Petersburg
(Russia) were closed down. The factory in Shenzteshconsolidated into the factory in Beijing in
China. Part of the Elcoteq Tallinn plant, whichliesrserved Ericsson, was sold to Ericsson. With
this transaction, some 1200 employees of Elcotdiinfanoved also to Ericsson (Elcoteq Annual
Report, 2009). After this transaction, Ericssontrwes to produce 4G (LTE) mobile network
equipment in Tallinn, for which TeliaSonera in Swedis one of Ericsson’s most important
customers. In response to the above, Elcoteq h@mded its client portfolio and continues to
operate its EMS business on a global scale.
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Figure 3: The location of Elcoteq sites
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It continues to produce both mobile handsets afrdstructure systems. On a global scale, almost
all major telecommunications equipment producemsjuding Nokia, Samsung, LG, Motorola,
Sony Ericsson, Huawei, etc., continue to be Elcstagients. Further to this, Elcoteq has
established itself also in the production of flateen TVs. (Elcoteq, 2010b). In Europe, the plant
located in Hungary is Elcoteq’s main mass productmant, while Elcoteq Tallinn with its
approximately 300 staff continues to cater for $emaliche markets.

Despite this Elcoteq still continues to be a fasipall electronics manufacturing service provider
when compared to other global playéifeoteq revenues were 1500 million euros in 2006dteq,
2010b). The revenues of Foxconn and Flextronixe-dingest contract manufacturing companies in
the world — were, however, 21 and 15 times largeghe same year. Elcoteq continues to focus on
the technologically and organisationally more dediag small and medium scale manufacturing
rather than large scale mass production, wherbitheompetitors have an advantage.

3. Comparative insights from the two cases

Based on the insights it is evident that Skypeiy vapid globalisation experience has been, for the
most part, about securing access to talents, niagkehannels, strategic partners and venture
capital that have collectively allowed this firmldecome such a success story. One could argue that
Skype’s success story can be attributed to itsnatenal management and start-up financing,
which came together at the right point in time,-&sgis the disruption the VoIP technologies
brought to the telecommunications industry. Theldvatass management and the strong venture
capital backing also allowed Skype to select thghtriglobal spots for its different activities,
overcoming the weaknesses (or institutional vois)ts initial key locations in Estonia and
Sweden. Skype itself has become in the courserd & truly global and very closely integrated
innovation network. Furthermore, as the numberifiérnt software and hardware platforms that

Page 64 of 70



OWINE,

S

% D5.1: Research paper on “Understanding strategiedf ®&D offshoring
‘ by Northern and Southern firms”

Skype seeks to support has continued to incre&spedas also started to open up its platform for
selected third-party developers, e.qg., flat scfBéror car manufacturers or similar. Skype has, thus
also become a central co-ordinating node of an é&veader network of software developers and
hardware manufacturers who are developing the Sklpet software or the various devices that
support the Skype communications platform.

The insights from the Elcoteq case on the othed lsaggests that in the course of recent decades,
business and innovation co-operation has becomeasingly close and intense between the design
houses that are responsible for product developrardtthe electronics manufacturing service
providers. The intensity of R&D activities of thé&fdrent firms involved in telecommunications
equipment manufacturing continues, nonethelessvaty very significantly. Also, there is an
increasingly strong hierarchy emerging in the indusThe major brand names, e.g., Ericsson,
Nokia, Apple, etc., are the firms that orchestrdite global innovation and production networks,
which include the whole product life cycle from gduzt development, marketing and sales, to after-
sales services and support activities.

In this division of labour, the major brand names, well as semiconductor designers and
manufacturers, are responsible for the vast mgjoof the R&D investments in the
telecommunications equipment manufacturing indusirige electronics manufacturing service
providers, like Elcoteq, co-operate very closelyhwihe design houses that are responsible for
product development, but they do litle R&hemselves. The EMS firms’ R&D and innovative
activities are primarily related to the developmehthe manufacturing processes and the various
specialised testing equipment needed.

%2 Elcoteq’s research and development costs wereozippately 0.9 million euros, or 0.06% of net salies
2009 (Elcoteq 2010b); and 3.2 million euros, or@e8cent of net sales in in 2010 (Elcoteq 2011).
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The growth in global R&D alliances and the surgd-il in R&D in the emerging economies are
changing the characteristics of internationalisattb R&D which was previously confined largely

within developed economies like EU, US and Japaris has attracted considerable attention
among policy makersQECD, 2008; UNCTAD, 2006; TIFAC, 200&nd academics alike. In the

light of this, our study is motivated in an attentpt provide a better understanding of the
phenomena based on insights from new empiricaleead using both a MNE head quarter
perspective, as well as their R&D subsidiary pectpe.

Based on the insights from the cases it can be thatl the recent surge in interests in the
phenomena can be attributed to three importantsteirstly, increasingly new products are seen
to embody multiple technologies. Its wider appii@atand at the same time novel combination of
existing technologies is vital in order to recouye tescalating cost of R&D. Secondly, due to
compressed product life cycle and greater risk®lred and uncertainty about the outcome of
R&D, increasing the speed to market and flexibilitgve become critical factors for MNEs
involved in technology platform development in arde stay ahead of competition. Thirdly, the
emergence of new economic powerhouse, such as, I8tiaa, Brazil etc., as the most preferred
destination to conduct R&D at low cost and the eraurs market potential that is largely untapped
in these emerging markets. As a result, MNEs aee $& be attracted to these locations not due to
localisation requirement alone, but by adoptings#rithuted innovation approach to R&D it enables
them to keep a lid on R&D cost and to access wadeces of knowledge. This is due to host supply
factors like access to talent at low cost and tappnto local knowledge centres etc. and due to
demand factors like proximity to large growing nmetds (Kuemmerle, 1999; Pearce, 1999; von
Zedtwitz and Gassmann, 2002; von Zedtwitz, p004dlso enables MNEs to focus on core research
and strategic matters at corporate HQ.

The general trend where MNEs are pursuing emergiagket strategies and rapidly setting up
R&D centres there, does not suggest that there nslagation of R&D from Europe to other
markets. Based on our evidence from ICT, Auto agtbA-ood MNEs in the EU, it is seen that the
strategic R&D that requires specialised know how high investments are centralised, mainly at
HQ locations, some in European location outside Hit2 and in the US, whereas the applied
research and application, and engineering are mdisgeand are located near their important
markets. But this is not in any way substituting ttee R&D undertaken in the Europe. Rather the
globalization of innovation is due to the distrieditnature of scientific and technical knowledge, to
allow MNEs to become embedded in regional innovatiobs and to be present in some of the
most important markets. The cases presented timnabds for locating in specific regions and
provided the various R&D strategies pursued in otdémplement it.

From our evidence it can be concluded that MNE’'sCRifiternationalisation is driven by various
pull and push factors that are both external ag agelinternal (within the MNES). The external
location specific advantages include the presehspecialised suppliers, the technical expertise in
the region, the unique knowledge inflow from therkea that is indispensable for innovation in
order to enable greater responsiveness etc. Thestnydcharacteristics such as the extent of the
fragmentation of the value chain and vertical sglesation, as well as the extent of advanced
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technology utilised to ensure flexibility in thenovation process, are certain other factors
explaining dispersion of the MNE’s innovation preseR&D internationalisation is also driven by
the internal factors such as need to increase Ré&dduyztivity, and the need to ensure greater
returns from R&D investments, in order to stay cefitjve.

It also confirms that the dual imperatives of glolb@egration and local responsiveness are
becoming more critical than ever befof@aftlett & Ghoshal 1989)Specifically, in emerging
markets, localisation is a precondition and thesmixbf local responsiveness is higher for foreign
R&D centres. To balance the global integration @&DRwith the local responsiveness at the
subsidiary level, there are well structured mec$rasi for system-wide coordination and market-
specific differentiation. The use of advance tedbgies and systems that allow for the codification
of knowledge to promote its dissemination is seernbé¢ crucial and so is the interaction of
individuals within organisationQriscuolo and Narula 2007 Mechanisms such as creation of
common culture, convergence towards the same setalies, etc. also facilitated efficient
technology transferGupta and Govindarajan 2000Cross-borders research projects, short-term
visits and training, rotation of key personnel, aseleral others are used for cross-functional
integration. The creation of mixed teams from défea parts of the company and sending several
people from different functional units to each R&des were some of the important mode of
knowledge transfer. Several tools and routines wereloped by MNEs to avoid duplication and
to facilitate synergies across the geographicabyributed sites. The use of technology platforms
and physical meetings, networks etc. The transfebaih technological and market-related
knowledge is important in a rapidly integrating lgbeconomy.

Our evidence shows that multiple strategies aren st® feature in the MNE’'s R&D
internationalisation driven by competence and teldgy enhancing motives, as well as by the
market. Externalisation of R&D is an important elemof the R&D internationalisation strategy,
where it serves multiple purposes. Examples inchalénering with universities globally on basic
and fundamental research, and outsourcing of nom-development and support functions to
specialised technology suppliers and service pargidverseas as a cost-effective strategy. It also
involved the in-licensing and acquisition of ext@rtechnological assets to develop differentiated
innovative products and to cater for the local reexamples are provided in each of the 6 cases
discussed below). Externalisation of R&D also imeal out-licensing and the option of spin-off
ventures by MNEs to help develop and commercidkstinology outside its core area, where it
participates in option-based alliances globally.

Another R&D internalisation strategy is to devellogv-cost products and solutions. In order to
develop low cost products that are price sensitstepping down the functionality to basic
minimum level and providing low-end features alar@not achieve this. This is done to some
extent, but it is more the case where this is aghieby cheaper design implementations that are
very different from that in high-end markets in adeed countries. Moreover, these low cost
products do not compromise on quality. For examitie, safety in a small car or two wheeler,
minimum speed of the processor, fuel efficiencysmall engines, food safety measures in
developing food ingredients etc are all still r@et Interesting aspect is that the technology
developed locally as a result if found relevantiamgeasingly used in global products and adopted
in the whole organisation. Our evidence showed MEEs acquired local companies specifically,
to develop the economic versions in order to expngroduct portfolio and to develop affordable
technologies to capture the low-end market. MNEs amphasise on upgrading the local in-house
capabilities to take full responsibility for theckd development, because of the greater potewtial f
commercial advantage from the marketing of cheapeducts. This also involved identifying the
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under-developed market with potential and growingewn markets for existing

products/technologies. Other strategies includeeld@ing local purchasing and sourcing as an
inroad to important high-growth markets as in thsecof Volvo, and undertaking the development
of standardised products/technologies in leadintketa which can be later rolled out globally as in

the case of NSN.
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