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Abstract (English)

This PhD thesis includes four journal papers anel lomok chapter, which investigate how newly
established foreign-invested R&D units in emergimgrkets become able to carry out their
mandates. In particular, the author investigates the employees of such units acquire R&D home
base knowledge, how local talent is made use of hanv local sources of knowledge are engaged.
The theoretical framework is primarily based on \kleasilge management theory, but networking
theory is also made use of. The study is a casly,stund empirical data have been collected from
four MNCs originating from Scandinavia and now @t#rg in Scandinavia, China, and India. The
thesis questions an assumption in the Uppsala madach implies that different business
activities can be internationalized in the same .wllye findings point to the importance of
socialization across the R&D home base and nevibbéshed R&D units in order for employees
in such units to acquire tacit knowledge in patacuHowever, documented R&D knowledge at the
R&D home base can also nurture the ability of needyablished foreign-invested R&D units in
emerging markets to carry out their mandates. Tiginfgs suggest that the local talent in China
and India is particularly suited to improving exigt products and processes. However, due to a
lack of social initiative, it is more difficult taise this talent to identify and solve entirely new
problems. The thesis also investigates how locatces of knowledge are engaged. In particular,
interactions with local manufacturing activitiesddncal universities are investigated.

Abstract (Danish)

Denne Ph.D.-afhandling inkluderer fire tidsskriftdder samt et bogkapitel. Disse publikationer
undersgger hvordan nyetablerede forsknings- ogklidgsenheder (FoU enheder), etableret i
udviklingslande, af internationale virksomheder &rdre lande, bliver i stand til at udfgre deres
mandat. | seerdeleshed bliver det undersggt hvatdaansatte i disse enheder erhverver viden fra
FoU hovedkvartererne i disse virksomheder, hvotdkal talent bliver gjort brug af, og hvorledes
lokale kilder til viden bliver engageret. Den tetiske ramme er primeert baseret pa videndeling,
men netveerksteori er ogsa gjort brug af. Undersegdbygger pa casestudier fra fire multinationale
selskaber, der stammer fra Skandinavien. Empiflevet indsamlet fra Skandinavien, Kina og
Indien. Afhandlingen stiller spgrgmalstegn ved atagelse i Uppsala-modellen, der forudseetter at
forskellige typer af virksomhedsaktiviteter kanemtationaliseres pa samme made. Resultaterne
peger pa vigtigheden af socialisering pa tveersoaf Rovedkvarter og nyetablerede FoU-enheder,
for at medarbejderne i sddanne enheder kan erhismretavs FoU viden. Dog kan dokumenteret
FoU viden fra FoU hovedkvarteret ogsa fremme dissgablerede FoU enheders evne til at udfare
deres mandat. Resultaterne tyder pa, at lokalatéale Kina og Indien er seerligt egnet til at
forbedre eksisterende produkter og processer. Megrpnd af manglende social-initiativ er det
mindre relevant at bruge dette talent til at idesgre og lgse helt nye problemer. Afhandlingen
undersgger ogsa, hvordan lokale kilder til videergageret. Isaer samspil med lokale produktions-
aktiviteter, og lokale universiteter undersgges.



ABBREVIATIONS AND SYNONYMS

FoU:
GDP:
HBA:
HBE:
ICT:
IP:
IPR:
MNC:

R&D:

R&D unit:

WTO:

Danish abbreviation for R&D

Gross domestic product.

Home base augmenting

Home base exploiting

Information and communication technology
Intellectual property.

Intellectual property right(s).

Multinational corporation is a term that ismgiar to multinational
enterprise (MNE). "A multinational enterprise (MNES a firm that
controls and manages production establishmentseldda at least two
countries” (Teece, 1985; p. 233).

Research and development.
R&D center, R&D subsidiary.
World Trade Organization.
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Part 1






1. Research area

The research area of this thesis relates to R&Dagwment in general and international R&D
management in particular. Within this topic theefifollowing papers have been included in the
thesis:

Paper One:

Sgberg, P. V. (2012), "Activity Specific Knowledd@eharacteristics in the Internationalization
Process”, Baltic Journal of Management, Vol. 7, Blgp. 251-267. Emerald retains the copyright.

Paper Two:

Sgberg, P. V. (2010), "Industrial influences on R&@ansfer to China", Chinese Management
Studies, Vol. 4, No. 4, pp. 322-338. Emerald retahe copyright.

Paper Three:

Sgberg, P. V. (2011), "The transfer and creatiokrafwledge within foreign invested R&D in
emerging markets”, Journal of Technology Managenenthina, Vol. 6, No. 3, pp. 203-215.
Emerald retains the copyright.

Paper Four:

Sgberg, P. V. & Weehrens, B. V. (Forthcoming 2013jtegration of Manufacturing and
Development in Emerging Markets", in Slepniov, Ibhansen, J. & Weehrens, B. V. (Ed.), Global
Operations Networks: Exploring New PerspectivesAgendas, Aalborg University Press.

Paper Five:

Harryson, S. J. & Sgberg, P. V. (2009), "How transff R&D to emerging markets nurtures global
innovation performance”, International Journal etfinology and Globalisation, Vol. 4, No. 4, pp.
367-391. Inderscience retains the copyright.

As already illustrated in the contents sections thiesis consists of two parts. Part 1 is the shesi
cover, and the full versions of the papers arelabki in Part 2. However, let us first have a labk
what R&D is. R&D can be defined as “a complex psscef scientific and technological research,
the development of new products and processes, fa@ating and marketing support, and the
provision of technical services” (Zedtwitz, 200424. Companies must innovate in order to remain
legitimate (Johansen and Riis, 2005). As part es¢hefforts, multinational corporations (MNCs)
are increasingly internationalizing their R&D (Bl&mnst et al., 2010). Among Danish companies,
the tendency to offshore R&D is increasing rapidifie fact that 10% of Danish companies with
more than 50 employees expect to offshore R&D betv#z011 and 2013 underlines the importance
of this phenomenon. Part of the reason for this R&fixhoring seems to be that other core
activities have already been offshored (Junge ardrsen, 2011), but it also takes place in order to
better adapt products to local preferences ardmadavbrld. Western MNCs offshore R&D not only
to other developed countries but also to emergiagkets, such as China (Zedtwitz, 2004) and
India, which are playing an increasingly importaate as innovation hubs (Pillania, 2005). In
general, MNC activity in China has increased imnegnduring the past decade, and recently, these
activities have also included R&D (Li, 2010; Lewet al.,, 2009). The country has a higher
proportion of product development-related offshionplementations than other countries (Lewin et
al., 2009). According to Prahalad (2012), the gbito participate and innovate in emerging
markets, such as China, will be at the center efctimpetitiveness agenda for the next ten years.



Emerging markets are nations with social or busiredivities that are in the process of rapid
growth and industrialization (Jain, 2006). Betwd®87 and 2003, 98 new R&D labs were set up in
China by MNCs (Zedtwitz, 2004). In the years 20082, some 600 foreign R&D centers were
established in China (Walsh, 2007). According t® Beople's Daily Online (2010), approximately
1,200 foreign R&D units are in place in China. Thisalso the case in India (Asakawa and Som,
2008; Reddy, 2005).

The internationalization of R&D has implicationsr fannovation performance (Nieto and

Rodriguez, 2011). However, it might also be an ingd prerequisite for future innovation

performance because it will be needed in orderaiedact reverse innovation. If products are
developed in emerging markets, such as China adid, imtroduced in these markets and only
subsequently distributed globally, it representgeserse innovation flow (Govindarajan and
Ramamurti, 2011; Immelt et al., 2009). As MNCs eagingly conduct R&D in emerging markets,
it becomes more and more important to understamd tboimprove the performance of foreign-

invested R&D centers in emerging markets.

Innovation is difficult to measure (Kline and Roberg, 1986; p. 275), but it can be defined as
"technological innovation by new or improved protduor processes" (Meyer-Krahmer, 1984; p.
176). Innovation output is one way of describing tavel of innovation of a firm, and it can be
measured in terms of inventions, e.g., patents iegppfor and granted and new product
developments (Meyer-Krahmer, 1984). Although ini@m may sometimes provide opportunities
for innovation, they can only constitute a partinhovation performance. New products are
indications of innovation performance (Zhang et 2009; Tsai, 2001). New products can concern
totally new products, as well as modifications ofupgrades to existing products or product lines
(Zhang et al., 2009; Li and Atuahene-Gima, 200imnil&rly, innovation performance in an R&D
unit concerns how the R&D unit contributes to tlmeation of new products, product lines, and
technical processes, as well as platforms, withéndompany.

R&D is sometimes referred to as local value addary] local value adding is positive for the
performance of foreign subsidiaries (Pehrsson, 20@808b). The performance of an R&D unit
can be described in terms of its ability to camy ils mandate. However, some patience is required
when establishing R&D in emerging markets. Zedtwi2004) describes how performance
measurement in newly established R&D centers oft#vedMNCs in China is focusing less on the
outputs in terms of patents and more on the exieniwhich R&D skills and the number of
employees are built up in the center within certineframes, i.e., newly established foreign-
invested R&D units in emerging markets should netdxpected to be able to carry out their
mandates immediately when they are establisheteddsthe process of building up R&D skills
and the number of employees is necessary befaee pgbssible to carry out the mandate. This
process is particularly relevant to investigate dose it is important in order to ensure the
performance of newly established foreign-invest&DRunits in emerging markets and because
this, to the best of my knowledge, has not beeestigated by others. A mandate is a license to
apply distinctive capabilities (Birkinshaw, 199&)rganizational capability can be defined as “a
firm's ability to perform repeatedly a productiask which relates either directly or indirectlyao
firm's capacity for creating value through effegtithe transformation of inputs into outputs”
(Grant, 1996; 377).

This study investigates how newly established fprenvested R&D centers in emerging markets,
such as China and India, become able to carry lmit thandates. To this end, empirical data
collected from leading global MNCs, such as Medhla&/ind Tech, Mechanic Tech, and Pack
Tech (not the real names of the companies), is madef. Three of the four case companies have



established R&D activities in China. One of theecaesmpanies has established R&D activities in
India (Wind Tech).

From a very myopic nationalistic perspective, ityns@und counterproductive to investigate how
R&D is globalized. Some may perceive a high riskhaf loss of knowledge intensive jobs in, for
example, Denmark. However, the simple need for ihmerous technical talents available in
emerging markets (Chen, 2006) is likely to makienplausible for any major technically-oriented
multinational company to avoid having at least sd®&®D in these countries (Lewin et al., 2009).
Understanding how R&D activities are best transféio emerging markets and understanding how
performance is best nurtured within such globaliR&D organizations is likely to make a large
difference in terms of ensuring future competitagyantage.

1.1. International R&D management

The field of international business has particylddcused on differences between locations and
pointed to their relevance in relation to firm imtationalization. The general notion is that it is
beneficial to internationalize into host locatidhat are similar to the home location so as todvoi
the excessive liabilities of foreignness and uraety. In terms of assessing the differences
between various locations, several frameworks haen developed. Ghemawat (2001) outlines the
CAGE framework, which focuses on four general disi@ms of distance:

* cultural distance

» administrative and political distance
* geographic distance

* economic distance

Other frameworks focus on only one such dimensiodisiance, i.e., Hofstede (1984) focuses on
the cultural dimension(s), whereas others prefer dimilar but broader notions of institutional
distance or psychic distance. Institutional diséargthe extent of the similarity of or difference
between the regulatory, cognitive, and normativstitutional dimensions of two countries
(Kostova, 1999). Psychic distance is defined a® “dum of factors preventing the flow of
information from and to the market. Examples ariéedknces in language, education, business
practices, culture, and industrial developmenth@lson and Vahine, 1977; 24). These notions of
distance will often result in differences in conminpreferences internationally, and therefore,
products must be adapted according to these ditfgreeferences. To the extent that the same
research efforts can constitute the basis for prizdthat are subsequently adapted to different
consumer preferences around the world, such diféer® are particularly likely to play out in
relation to development activities rather than étation to research activities. This may be one
reason that we have seen many new suggestiongdiegdrow to categorize different types of
international R&D activities in the literature, B&D has become increasingly internationalized.

Several scholars have outlined various dichotontgslogies, which all describe the value adding
mandate of foreign subsidiaries, such as R&D uf8thwaag Serger, 2008; for an overview see:
Cantwell and Mudambi, 2005; 1110). For examplés ftossible to distinguish between home base
exploiting R&D activities and home base augmen®&D activities. Home base exploiting R&D
units support local manufacturing and the transfeprototypes and knowledge from the R&D
home base of the company. Home base augmenting B8tB, on the other hand, add to the R&D
knowledge base of the company (Kuemmerle, 1999;ninerle, 1997). A more fine-grained



typology is provided by Gammeltoft (2006), who wiguishes between the market-driven,

production-driven, technology-driven, innovationven, cost-driven, and policy-driven motives for

the internationalization of R&D. This typology imcles a mix of what Von Zedtwitz and Gassmann
(2002) denote as input-, output-, and general padace-oriented factors. In summary, from the
existing literature, it is possible to discern threverarching reasons for R&D offshoring, as
illustrated in Figure 1:

1. Knowledge seeking
2. Downstream support
3. Upstream support

seeking

7N

Upstream Downstream
support <:> [ support

Figure 1: Mandates for offshore R&D units

[ Knowledge ]

Companies may sometimes make use of offshoringdardo save costs. However, the cost-saving
motive is less important in relation to the offsghgrof knowledge-intensive activities, such as
R&D (Hutzschenreuter et al., 2011a; Hutzschenreeitat., 2011b).

Knowledge seeking takes place when companies exjatad locations that have different
knowledge profiles from the home location so asde these differences to create new capabilities
and bring these back to the home location (Alcacer Chung, 2011). Time and other costs related
to repetitive interactions with knowledge clustardoreign locations may be substantially lower if
they take place in a local context (Solvell, 20G89)d it may therefore be relevant to set up R&D
units in geographical locations where R&D has ne¢rbconducted by a company before. R&D
units that are intended to carry out knowledge ipgegan be categorized as home base augmenting
to the extent that knowledge seeking is more rekeanented than development oriented.

Knowledge profile differences between locationsatgebarriers. Often, companies expand into a
location due to its market size rather than in ortie take advantage of knowledge profile
differences. Such differences in knowledge profileen then be exploited subsequently if
opportunities to do so are identified along the Walgacer and Chung, 2011).



Knowledge seeking is similar to home base augmegriRi&D. Downstream support and upstream
support can both be considered home base expldi&bQ, although the notion of downstream
support more clearly incorporates the market-drivedements of R&D internationalization
mentioned by Gammeltoft (2006) and the previousgntioned adaptation of products to different
consumer preferences than the home base expldifiigition suggests. A benefit of the distinction
between downstream support and upstream suppihihtist better grasps the diversity of roles and
mandates for R&D units and advanced manufacturings uwhen it is important to make a
distinction between market and sourcing focuses.

Downstream support concerns local R&D, which isriedr out in order to adapt and develop
products that are tuned to local demands and refes. Downstream support also takes place in
order to adapt existing products to the rapidlywgng emerging markets and in order to develop
new products targeting such markets. However, gveldpment of entirely new products targeting
emerging markets is less common (Barrett et all,L20A wider notion of downstream support is
that R&D presence in emerging markets per se afteables better market access not only due to
proximity issues and the related better customeiersianding but also because local authorities
welcome R&D establishments and willingly grant camigs better market access if they are
willing to expose themselves a bit and contribotéhe build-up of local technology skills, i.e.eth
‘market-for-technology strategy’ (Schwaag Sergé& Long, 2005; Hakanson and Nobel, 1993).

Recently, an unprecedented wave of offshoring aidpction capability has taken place from
developed markets into emerging markets, in pddaraato East Asia (Altenburg et al., 2008). As
production and sourcing increasingly take placeemerging markets, it becomes increasingly
relevant to have R&D in place locally in order wapport these activities, i.e., to have upstream
support. China is an important manufacturing baskraarket for many Western companies (Li et
al., 2007). Upstream support, for instance, core®&D support in relation to local sourcing and
local manufacturing activities. This can operatéeinms of optimizing manufacturing processes and
thereby increasing efficiency in relation to locahnufacturing plants. Local upstream support also
makes it easier to make use of sourcing opporesiti emerging markets.

The objectives of gaining access to the current, amcparticular, the expected technical and
scientific talents available in emerging markets also gaining momentum (Lewin et al., 2009).
Each year, numerous new science candidates areqawdn emerging markets, such as India and
China (Chen, 2006), but the quality of this taldrv@s been questioned. The percentage of
engineering graduates that are suitable for empdoynm global companies has been reported to be
only 10% in China (Farrell and Grant, 2005), 25%ndia, and 50% in Central Europe (Farrell et
al., 2005).



2. Research problem

Whereas offshoring is already widely explored conitgy most business activities, the offshoring
of R&D is less explored (Lewin and Peeters, 2008)is is puzzling because many companies
invest vast resources and experience challengearioius kinds in relation to this topic. Also, R&D
activities are different from other business atig because of the often tacit nature of R&D
knowledge (Narula and Dunning, 1998; Cohen and riteal, 1990). Tacit knowledge can be
defined as knowledge that can only be revealedsgpplication (Tsoukas, 2003; Polanyi, 1966).
Further research is therefore needed concerningftsigoring of R&D, or R&D transfer.

Very little systematic research exists on foreighCRin emerging markets such as China because
this is a relatively new phenomenon (Zedtwitz, 2004novative efforts, such as new product
development that takes place within subsidiariesnierging markets, has largely been overlooked
(Zhang et al., 2009). Various problems are oftemtroaed in relation to R&D transfer to China.
These include a lack of creativity and initiativenang the Chinese; fear of losing control over
strategic IPR (Zedtwitz, 2004); and excessive peglee for exploitation as opposed to explorative
knowledge creation for the sake of knowledge cosatiue to a number of historical and cultural
factors (Baark, 2007). Experimenting and creatingwdedge for the sake of knowledge creation
may be important in order to facilitate innovatidhassmann and Han (2004) identify relevant
barriers for managing R&D activities in China angjgest that future research on R&D activities in
China should evaluate the best practices for oweirng obstacles in managing foreign R&D in the
country.

Concerning offshoring, it is possible to distinqulsetween captive offshoring on the one hand and
offshore outsourcing on the other hand. Captiveshaifing concerns offshoring within the
company, and offshore outsourcing (e.g. Wendy .et2809) concerns the offshoring of activities
that are simultaneously outsourced to other congsafhiewin and Peeters, 2006). R&D offshoring
concerns the relocation of R&D across borders, Wwhg similar to R&D transfer. Figure 2
illustrates the differences between captive R&Dslodiring, offshore R&D outsourcing, domestic
in-house R&D, and domestic R&D outsourcing.
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Figure 2: Differences between captive R&D offshgriaffshore R&D outsourcing, domestic
in-house R&D, and domestic R&D outsourcing. (Souten based on Eppinger
and Chitkara (2006; p. 27))

Three of the four parts of Figure 2 are in greysdacause these parts are not the focus of this
thesis. The top left part of Figure 2 is boldemthiae other parts in order to illustrate that thissis
relates to the subject of captive R&D offshorindjietr concerns in-house R&D that takes place
abroad. Lewin et al. (2009) propose that the ceptpproach, meaning that a subsidiary or unit is
fully owned, is more often chosen in relation te tiffshoring of R&D activities than it is chosen in
relation to the offshoring of other business atigg. They link this to the need for a strong
governance structure, as well as to coordinatiaelation to R&D. Also, the captive approach may
be chosen in order to decrease the leakage of dPirarorder to enable a sufficient flow of
knowledge within the MNC. If one is to conduct het research concerning knowledge flows
within MNCs (as suggested by: Foss and Pedersed?; 2Bupta and Govindarajan, 2000) in
relation to international R&D activities, it theogé seems more relevant to investigate the captive
offshoring of R&D rather than the offshore outsangcof R&D.

This study does not concern R&D transfer or R&Dsbéring in general, which would include the
offshore outsourcing of advanced services to indeeet service providers in other countries and
joint ventures abroad. Instead, the present stodgstigates aspects of captive R&D offshoring to
emerging markets among Scandinavian MNCs.

China is the home of such inventions as printiragngs, gunpowder, and the compass (Johnson and
Weiss, 2008), but it has not since been a techrealhg leading country. The cultural revolution
impacted Chinese innovation output negatively ($imb989), but considering the number of
academic publications, China is currently expeiirrgmp@ rebound (Zhou and Leydesdorff, 2006).
Over time, this rebound may make it more intergstin conduct R&D together with local
companies and knowledge networks in the countryvéder, so far, China seems to be catching up



in terms of science rather than technological imtiown (Altenburg et al., 2008). Opportunities for
foreign-invested R&D to exploit differences in knledge profiles, as mentioned by (Alcacer and
Chung, 2011), are thereby difficult to identify @merging markets. One reason for this is that
emerging markets normally experience a transitenopl in which the percentage of GDP, which is
spent on R&D, takes a great leap forward (Jian defterson, 2007). In other words, emerging
markets are most often places in which R&D investisidiave not been made very much before.
Hence, R&D knowledge has had few chances to acaimuh this sense, it is more difficult for
newly established foreign-invested R&D units in egnmeg markets to perform well and carry out a
given mandate than it is in developed marketsnierging markets, knowledge profile differences
relative to the home locations of Western compaaresoften of a kind that makes foreign-invested
R&D establishments less concerned with knowledggiag. This is why the knowledge seeking
box is in greyscale in Figure 3: so as to not ersjzeathe role of knowledge seeking for newly
established foreign-invested R&D units in emergimarkets. In other words, MNCs have to play a
key role in developing local knowledge clustersemerging markets if they wish to benefit from
these later on, rather than assuming such burggdmiowledge clusters to be readily available
(Manning, 2008; Altenburg et al., 2008).

Knowledge
seeking

7 N

Upstream Downstream
support <:> support

Figure 3: Mandates for offshore R&D units in eme@imarkets

Newly established foreign-invested R&D units in egieg markets, such as China and India, are
therefore more likely to have a mandate that carecdownstream support and/or upstream support
than a mandate that concerns knowledge seeking. i§halso briefly illustrated in Table 1 in
relation to the cases investigated in this thesis.
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Case company Med Tech Mechanic Tech Wind Tech Padlech
Mandate of the | (Aspects off HBE, upstream HBE, upstream HBE, upstream
investigated HBA) and HBE| support, and support support, and
newly upstream supporf downstream downstream
established R&D support support
unit according to
the Kuemmerle
(1997; 1999)
typology
Examples of | Support a Local Development of Local packaging
Mandates in majority of R&D | development  of virtual testing| material
more specific | projects in the application systems in adaptation  anc
terms company at early products with| collaboration with| validation

stages with
capabilities

within protein
expression  an

purification etc.

Mandate to
initiate and
manage nev
R&D projects
(happened onc
so far)

Ex-vivo

experiments

support from the
R&D home base

Support of
sourcing ang
manufacturing

)

the R&D home
base

Responsibility for,
improvements

and validation of
repair solutions

Support  various
types of R&D
activities and
carry out related
calculations

Support of
sourcing and

manufacturing

Development of
downstream
equipment, with

support from the
R&D home base

Responsibility for|

improving  one
existing product
category

Support of
sourcing and

manufacturing

Table 1: Mandates within the cases.

Even though all the cases are assessed as HBEbla Tait is possible, across the cases, to find

examples of activities that can be characterizetHBA, particularly within the Med Tech case.

However, the mandates mainly relate to HBE ac#sitiAs indicated in Table 1, the mandate of
newly established foreign-invested R&D units in egireg markets does not necessarily pertain
exclusively to either of the categories of upstresupport or downstream support. It is also possible
to have a combination of these types. For instaihe®js the case within Mechanic Tech, as well as
Pack Tech. In Table 1, Med Tech and Wind Tech calkb be evaluated as carrying out
downstream support in the sense that the mere R&Bepce can ease the interaction with local
authorities and thereby ease the market accessmhainly, these two cases concern upstream

support rather than downstream support.

As knowledge concerning technological innovatiomif§icult to find, knowledge transfer plays a

key role in relation to how newly established fgreinvested R&D units in emerging markets
become able to carry out their mandates. It is ssang to transfer knowledge before such R&D
units can start to carry out their mandates. Conmegastruggle to share knowledge effectively in
relation to their foreign-invested R&D in emergintarkets (Barrett et al., 2011), and there is a
need for further research concerning primary andree knowledge transfer in relation to offshore
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R&D (Demirbag and Glaister, 2010; Manning et aDP2; Gupta and Govindarajan, 2000). This
makes it particularly relevant to investigate tlwerof R&D knowledge transfer. Knowledge
transfer can be defined as “the process througkbhwbme unit (e.g., group, department, or division)
is affected by the experience of another” (Argate éngram, 2000; p. 151). It takes place when
knowledge levels change or when performance, rglgim certain knowledge, changes (Argote and
Ingram, 2000).Primary knowledge transfer occurs when knowledge is teansfl from the
headquarters to a subsidiary. Knowledge transfdwden subsidiaries is calledecondary
knowledge transfer, anteverse knowledge transfes the transfer of new knowledge from a
subsidiary back to the headquarters (Buckley et28l03). In this study, knowledge transfer is
investigated in relation to the process of how nyeedtablished foreign-invested R&D units in
emerging markets become able to carry out theirdait@s, as is outlined in the following research
guestion section.

2.1. Research question

In this section, one main research question isrmd| along with three sub questions, which each
partially answer the main research question. Teeareh questions are distilled from the research
problem discussion above.

As indicated above, the main research question is:

How do newly established foreign-invested R&D uimtemerging markets become able to carry
out their mandates?

This research question can be broken down in tlh@afimg three sub-questions:

1. How do newly established foreign-invested R&D umtgmerging markets acquire R&D
home base knowledge in order to carry out their dedes?

2. How do newly established foreign-invested R&D umte&merging markets make use of
local talent in order to carry out their mandates?

3. How do newly established foreign-invested R&D umt&merging markets engage local
sources of knowledge in order to carry out theimaates?

Sub-question One can extend the work of PehrssOh0j2 who, in relation to subsidiaries in
developed markets, finds that the perceived retetssl of intangible resources between
headquarters and foreign subsidiaries contributesubsidiary performance. However, he does not
investigate how such relatedness comes aboutcplariy not in emerging markets. As outlined
previously, a mandate is a license to apply distiaccapabilities (Birkinshaw, 1996). In emerging
markets, such distinctive capabilities cannot beuaed to be available, i.e., primary knowledge
transfer and the acquisition of knowledge fromR&D home base is important. Sub-question One
also implicitly questions the focus on local markebwledge apparent in the Uppsala model of
firm internationalization (Johanson and Vahlne, 200977), which is one of the most influential
models of firm internationalization. The focus agairing local market knowledge is unlikely to
be equally important across different types of bess activities. In relation to non-marketing
business activities, it is relevant to reconsiddmiclv type of knowledge to acquire in the
internationalization process (Forsgren in: Forsgaed Johanson, 2010). The investigation of sub-
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guestion One is also likely to reveal differenaeshie conditions for knowledge transfer across the
case companies. It may thereby provide some halpderstanding why R&D offshoring differs so
much across industries (Lewin et al., 2009; Li Zhdng, 2003).

In particular, Sub-question Two replies to calls fluture research on technological and
process/service related innovation practices iragiountries. The skills of local employees are
important for the ability to carry out the mandatea newly established R&D unit, and further
research that can reveal the impediments to inf@vaind knowledge creation in China and India
is needed (Johnson and Weiss, 2008).

Sub-question Three relates to calls for furtheeaesh on how local environments are engaged
(Alcacer and Chung, 2011). An important elementtled local environment, which it makes
particular sense to engage with for newly estabtisR&D units, concerns well-established local
manufacturing activities (Quan and Chesbrough, 2d@h@ng et al., 2008; Walsh, 2007; Karandikar
and Nidamarthi, 2006). R&D internationalization caéecrease the negative impact that physical
distance has on knowledge flows (Allen and HenrQ62QAllen, 1977). Previous research has
primarily focused on the interface between R&D anarketing (e.g. Lu and Yang, 2004) rather
than on that between R&D and manufacturing, whichke@s further investigation of the
interdependencies and the need for proximity batwibese two types of activities particularly
important (Olausson et al., 2009). Engagement@tdhal environment in a broader sense needs to
take into account key aspects of the institutidremheworks available in emerging markets, such as
China and India. In developed countries, much iation, particularly incremental innovation,
takes place in collaboration with suppliers and stmes with competitors, whereas universities
are better collaboration partners concerning réadcevations (Belderbos et al., 2004). However,
in the weak IPR regimes available in emerging markeuch as China and India (Keupp et al.,
2010), innovation collaboration with competitorddaven suppliers is often not feasible. The risks
related to collaboration may differ across varidyses of collaboration partners. For example,
through backward or forward integration, suppliangl customers may represent more immediate
threats in terms of increased competition than emsities do because suppliers and customers are
more likely to have the complementary assets (T,e@686) needed in order to profit from
technological innovation. On the other hand, cltisgs between local universities and local
companies may make the knowledge shared by foieigested R&D units with local universities
available for other local companies and potentianpetitors sooner or later. However, the
advances in science, e.g., in China (Zhou and Lssjaté, 2006), rather than general technological
innovation (Altenburg et al., 2008), make it in@rneg to focus on local sources of knowledge in
terms of local universities rather than on locgd@iers. University spinoffs in emerging markets,
such as China, have received some research attdhtioand Mathews, 2008; Kroll and Liefner,
2008; Eun et al.,, 2006). However, the broader motd industry university collaboration has
received less attention. It is particularly releveminvestigate how foreign-invested R&D and local
universities in emerging markets work together 2G10).

2.2. Purpose

The purpose of this thesis is to better underskemwd R&D knowledge is transferred and created in
relation to R&D units established by ScandinaviaN®4 in China and India as these R&D units
become able to carry out their mandates.
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2.3. Delimitations

R&D centers of foreign MNCs in China with a givenission of doing research are primarily
located around Beijing, whereas R&D centers of ipreMNCs having a mission focused on
development are primarily located around Shangbadtfvitz, 2004). Given the limited number of
cases in this study, where MNCs locate R&D in enmgrgnarkets will not be investigated.

This study investigates how newly established tprenvested R&D units in emerging markets
become able to carry out their mandates exclusivethin Scandinavian MNCs that have

established R&D units in China and India. The casepanies have generally centralized their
R&D in one or two locations in Europe, in partiauia Scandinavia, prior to the establishments in
China and India.

No attempts are made to study the MNC as a whdle.facus is on the R&D units.

This study does not particularly investigate Chondndia. Cultural differences are not the focus of
this study.

This study does not pertain to international R&ihjwentures.
Secondary knowledge transfer is not investigatddigthesis.

International divestment (Boddewyn, 1979), suchthas process of back shoring or relocating
already offshored R&D activities, is not investiggt
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3. Theoretical framework

In this section, the core conceptual streams agptiehe papers of this thesis are briefly presinte
So as to elucidate why they are relevant.

The wording of the research question implies that the capability component of mandates rather
than the formal charter component, which is in golis capabilities are an essential part of R&D
unit mandates, it is natural to make use of a kadgg-based perspective when investigating how
newly established foreign-invested R&D units in egiveg markets become able to carry out their
mandates. Knowledge is non-static, changing, andobeainfluenced by managerial means. Similar
to Plato, Nonaka (1994; p. 15) defines knowledge“asstified true belief Beyond knowledge
management theory, this thesis also makes usepmdrircular networking theory in order to better
capture contingent elements that have implicationknowledge transfer, as illustrated in Figure 4.

Contingencies

:
1
1
1
|
1
* > Performance

Knowledge transfer

Figure 4: Contingencies that moderate the link leswknowledge transfer and performance

Let us return to networking theory later and figtus on knowledge management theory. What is
meant by knowledge management theory here is kunlpsléransfer theory and knowledge creation
theory, as well as ambidextrous theory (March, 19%nowledge management theory and
knowledge transfer theory overlap. The former deaith “the individual and organizational
activities by which organizations develop, or lage their knowledge base” (Kalling, 2003; 116).

3.1. Knowledge transfer

The sharing of knowledge across organizational Oatias is likely to be important for the
industrial enterprise of the future (Riis et alQ0Z), and it is important when offshoring R&D
(Nieto and Rodriguez, 2011). The level of and eigpere with performing corporate R&D is likely
to be lower in emerging markets than in developedkets. The percentage of GDP spent on R&D
is often used as a measure of R&D intensity ont@ma level. In China, it is 1.4%, and in India it
has been reported to be 0.8% (Schwaag Serger, .2008)ver, these numbers are still below the
R&D intensity of most of the Triad countries incing “North America (U.S., Canada), Western
Europe, and Japan” (Govindarajan and Ramamurti,1;2@®1). Therefore, R&D knowledge
transfer to newly established foreign-invested R&ifits is likely to be especially important in
countries, such as China and India. This is becR&f® knowledge has had few opportunities to
develop locally. The transfer of R&D knowledge hetftefore likely to be a prerequisite in order to
carry out the mandate in newly established forémyested R&D units in emerging markets, such
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as China or India. R&D knowledge pertains to warkprogress and therefore tends to be “fluid
and embedded in unspecified people, tools, andnesit(Cummings and Teng, 2003; 44).

Different definitions of knowledge transfer can fmnd. It can be defined asa“process of
systematically organized exchange of informatiod skills between entitie$Wang et al., 2004; p.
173) or as & process in which an organization recreates andntams a complex, causally
ambiguous set of routines in a new settig@zulanski, 2000; p. 10) or ash& process through
which one unit (e.g., group, department, or diwvigigs affected by the experience of andther
(Argote and Ingram, 2000; p. 151). Wang et al.’"90@ notion of knowledge transfer as a
systematically organized process resonates poditly the sometimes uncertain nature of R&D.
The other knowledge transfer definitions are themeeimore relevant for this study. However, the
model proposed by Wang et al. (2004) is relevantawsider in relation to this study because it

describes the process of knowledge transfer intenagrging market, more specifically China.

Capacity to transfer

a. Knowledge base
b. Expatriate competences

Knowledge
Contributed

Capacity to learn

. Qualifications of

employees

. Emphasis on training

Knowledge
Acquired by

by MNC

Willingness to transfer

a. Importance of China
subsidiary

b. Ownership type

¢. Inter-partner relationship*

A 4

China
subsidiary

Intentto learn

. Learning intent of

employees

. Link between learning

and reward

7

*Applicable to Sino-foreign joint ventures only
Figure 5: A model for knowledge transfer (Sourceriy et al. (2004))

In Figure 5, knowledge contributed by the foreighi®is connected with knowledge acquired by
the China subsidiary. The figure depicts the cdpaa transfer, as well as the willingness to
transfer, as being particularly relevant in relatio the knowledge contributed by the MNC. It also
depicts the capacity to learn, as well as the trtefearn, as being particularly important in tela

to knowledge acquired by the China subsidiary. Fidang et al.’s (2004) work, Liao and Hu
(2007) emphasize the effect of trust on knowledgesfer. However, Wang et al. (2004) stress the
importance of trust in relation to knowledge tramsivhen it concerns knowledge transfer to joint
venture subsidiaries, not knowledge transfer inegan Trust may thereby be more easily
established between an R&D home base and fully di®&D units than in relation to joint venture
subsidiaries.

The empirical data utilized in Wang et al. (2004r&v mainly collected at a subsidiary level in
China within different foreign-invested subsidiarief US, European, Hong Kong, Japanese,
Korean, and Singaporean firms. Although some im&rs took place in Singapore, the focus was
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clearly on the subsidiary level in that study. Timay be one reason why Wang et al. (2004) only
superficially describe the knowledge base of theeqafirms. They explain that the richness and
sophistication of the parent firms’ knowledge basespositive for the capacity to transfer, buythe

do not go deeper into other characteristics of khewledge bases, which have implications
regarding whether and how the knowledge base catrabsferred to subsidiaries in emerging

markets, such as China or India. For example Mu{2&p5) find that Wang et al. (2004) ignores

new product development somewhat. One indicatiothisf is that only one of 83 interviewees

interviewed by Wang et al. (2004) was involved &R

3.1.1. Sticky-, codified-, or tacit/explicit knowledge

Different types of knowledge, as well as differeharacteristics of knowledge, have implications
for its transfer Stickyinformationis information that is costly to acquire, transi@nd use with the
purpose of technical problem solving (Von Hipp&94). Szulanski (2000; 1996) refers to factors
hindering the transfer of knowledge asternal stickiness Internal stickiness can concern
motivation-related factors in the relationship betw the sender and the receiver. Wang et al.
(2004) describe this in terms of “willingness tartsfer” and “intent to learn” (see Figure 5).
Kalling (2003) emphasizes the importance of motdratn relation to knowledge transfer. He does
so based on a single case study that focuses ommiplementation of a knowledge transfer
program/intranet. In this case, a great deal ofpmition was instigated between the various parts
of the investigated organization. Since competitietween different parts of an organization may
hamper their motivation to share knowledge thatiogsrove performance, it is not surprising that
not all employees in the investigated case compaang motivated to share knowledge using the
aforementioned knowledge transfer program/intralreither words, the reported importance of
motivation as a barrier to knowledge transfer maydoe to case-specific idiosyncrasies in the
single case study. Also, the importance of motoratas a barrier to knowledge transfer has not
received much support from other studies so fabri@nan et al., 2004; Minbaeva and Michailova,
2004; Gupta and Govindarajan, 2000; Szulanski, 1996

Stickinesscan also concern the recipient's lack of absceptiapacity (Chen, 2004; Wang et al.,
2004; Minbaeva et al., 2003; Lane et al., 2001; t&@gnd Govindarajan, 2000; Szulanski, 1996;
Cohen and Levinthal, 1990), as well as the tacinafsthe knowledge (Polanyi, 1966) to be
transferred. The latter is highly important in thesearch project because R&D knowledge is often
tacit to a large extent (Cohen and Levinthal, 19%0hat, on the other hand, describes codified
knowledge is that it is documented, i.e., expressedriting (Hansen, 1999). Codification is “the
process of conversion of knowledge into messagat dan then be processed as information”
(Cowan and Foray, 1997). Codified knowledge iserats transfer than tacit knowledge (Lane et
al., 2001; Boisot and Child, 1999; Teece, 1998;sBhi 1995; Teece, 1986), provided that the
recipient can understand the code.

Cultural differences can also make knowledge temsiore difficult. In this regard, Buckley et al.
(2006) allude to the importance of having a longatevision, building personal trust with
employees, and building shared mindsets and “gUawkh partners, specifically in China.
However, cultural differences in terms of organ@aal culture as a barrier for knowledge transfer,
has not found much empirical support (Riusala amal§, 2007; Szulanski, 1996).
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3.1.1. Absorptive capacity

Absorptive capacity is defined athé ability to recognize the value of new informatiassimilate

it, and apply it to commercial end¢Cohen and Levinthal, 1990; p. 130). R&D createsv
knowledge and improves the ability to absorb itvibéhal and March, 1993). It is similar to Wang
et al.’s (2004) notion of the “capacity to learrseé Figure 5)Absorptive capacityis path-
dependent (Mowery et al., 1996; Cohen and Levinth8P0) and multifaceted. Most research
concerning absorptive capacity has framed the qurae a learning process (Lane and Lubatkin,
1998; Cohen and Levinthal, 1990). Zahra and Ge¢2§92) frame absorptive capacity as an
efficiency process, and they introduce the disiomctoetween potential and realized absorptive
capacity. This reconceptualization has since babjest to much criticism. For example, Todorova
and Durisin (2007) question the merits of sepagapotential absorptive capacity from realized
absorptive capacity, because it is difficult to igd®nalize this distinction empirically. Ratheath
looking at absorptive capacity per se, Lane andatkib (1998) argue in favor ofelative
absorptive capacityTherefore, thegmphasize the external component of absorptivectsgpand
the importance of similar characteristics, suchshared research communities and knowledge
processing systems, between the sender and reagfivi@aformation. This may be particularly
relevant in relation to knowledge transfer betwelfiferent companies and possibly less so in
relation to knowledge transfer between the R&D hdrase and a new R&D unit in an emerging
market. A reason for this is that knowledge procgssystems are likely to be aligned between
headquarters and subsidiaries within the same coyripaa large extent.

The weak appropriability regimes (Teece, 1986) nmerjing markets such as India and China
(Keupp et al., 2010) are likely to have positivéeefs in terms of the incentives to invest in
absorptive capacity (Cohen and Levinthal, 1990)weler, they are likely to have a negative effect
on the outcomes of absorptive capacity in termsahpetitive advantage (Zahra and George,
2002).

3.1.2. One-shot transfer versus iterative process

Companies that can transfer knowledge at a low frost the headquarters to their subsidiaries
(e.q. Teece, 1981; Teece, 1977) can be considexad & primary knowledge transfer. To a large
extent, whether primary knowledge transfer is sssfté determines whether reverse knowledge
transfer is possible (Buckley et al., 2003). Trasone example of why it is quite difficult to
determine the cost of knowledge transfer and whig ialso difficult to investigate knowledge
transfer empirically, which may be one reason whiyais seldom been done (Foss and Pedersen,
2002). Different indicators of knowledge transfae aused in the literature. Kostova (1999)
emphasizes that in terms of an organizational mdenowledge has only been transferred when
the process is institutionalized and fully accepigdhe recipient. Knowledge transfer takes place
when knowledge levels change or when performanelgjng on certain knowledge, changes
(Argote and Ingram, 2000). Performance improvemmanay therefore indicate R&D knowledge
transfer, and this perspective on knowledge transfenost relevant for this study. Minbaeva
criticizes existing knowledge transfer theory, mrtcular that of Gupta and Govindarajan (2000),
Simonin (1999), and Szulanski (1996), for not capty “adequately the essential aspects of
knowledge senders’ behavior" (Minbaeva and Michai|®004; 667). In particular, the behavior of
expatriates is relevant because they are often, &sgd in order to ease potential problems from
occurring due to the physical distance betweenR&E® home base and newly established R&D
units. A positive correlation between the use géat®ates and successful knowledge transfer has
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generally been recognized (Napier, 2006; Minbaeawh Michailova, 2004; Riusala and Suutari,
2004; Wang et al., 2004). The relevance of usingatiates is especially high when it is important
to transfer tacit knowledge because such knowlesigkfficult to transfer in other ways than via
human beings (Swan et al., 2010) socializing wébheother (Nonaka and Konno, 1998), whereby
tacit-tacit knowledge transfer takes place (Nondle®4). Thus, tacit knowledge can be transferred
from person to person and from group to group. priesof the virtues of expatriation, this
knowledge transfer mechanism cannot alleviate g in which important components of the
knowledge are contextually embedded in ways thaettpatriate is not aware of, i.e., if a person is
unaware of why an organizational process works ¢eréain context, he or she may face problems
when applying the process in another context. Ehisecause part of the reason why the process
works in the context may be contingent on the attarstics of that particular context, i.e., it is
embedded in the context. This has implicationstifi@r relevance of expatriation as a means of
knowledge transfer that should be explored furtasrdone in Paper One. l.e. expatriates may be
more relevant in relation to transfer of low looatispecificity knowledge, such as technological
knowledge than marketing knowledge (Fang et allp20

Szulanski (2000; 1996) outlines a knowledge transfedel that is relevant to the transfer of best
practices, i.e., organizational routines (the terkmowledge and best practicesare used
interchangeably by Szulanski). The model consi$tfoor stages: (1) initiation (identify needs,
identify knowledge that meets the needs), (2) imgaetation (efforts to bridge communication gap
between the source and the recipient, efforts &piathe practice to the recipient’'s needs), (3)ram
up (the struggle to achieve satisfactory perforregnand (4) integration (efforts to achieve and
process the routine use of the new knowledge in teeipient, practices become
institutionalized/develop ad hoc solutions). Sucbdeis poorly reflect the iterations needed in
order to transfer R&D knowledge. In particularrelation to fluid, work-in-progress knowledge it
is unlikely that knowledge transfer can take plasea one-shot event. Iterative flows of knowledge
between sender and recipient are required for sundwledge transfer (Cummings and Teng,
2003). It is therefore relevant that knowledge sfan processes are studied in this thesis in cases
that are followed over time in order to make itgbke to capture the iterations that take place.

3.2. Knowledge creation

To merely transfer knowledge is not enough. It Isoanecessary to do something with the
transferred knowledge. It is therefore relevantutiize knowledge creation theory in order to
understand how the knowledge transferred to thesinyated R&D units evolves.

When studying a knowledge-intensive and knowledgettng business activity, such as R&D, it is
relevant to consider how knowledge is created. Qegéional knowledge creation enables
companies to disseminate and embody knowledgevinpneducts and services and thereby create
new innovations (Nonaka and Takeuchi, 1995). Kndgte creation theory can enable a better
understanding of how knowledge is transferred beedmowledge transferred within MNCs tends
to be internally created (Foss and Pedersen, 2002). important contributions to knowledge
creation theory, both somewhat inspired by compjettieory, are the SECI model (Nonaka and
Konno, 1998; Nonaka and Takeuchi, 1995), and ti@rmation Space (Boisot and Child, 1999;
Boisot, 1995). They will now be briefly introducadd compared.
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3.2.1. The SECI model and the Information Space

The SECI model consists of four processes: soeat@bia, externalization, combination, and
internalization. The model explains how tacit kneside and explicit knowledge are exchanged and
transformed in a spiraling knowledge process. Kieolgé follows a cycle in which tacit knowledge
is transformed into explicit knowledge and expliaiiowledge isnternalizedinto tacit knowledge
(Nonaka and Konno, 1998; Nonaka and Takeuchi, 198&jous criticisms have been put forth in
relation to the SECI model, primarily in relatianthe definition of knowledge:

» Tacit knowledge cannot be converted into expliaiowledge, because it is inherently
ineffable (Tsoukas, 2003), and each type of knowdedindividual explicit knowledge,
individual tacit knowledge, collective explicit kwedge, collective tacit knowledge) are
distinct and does work the other types of knowéedgnnot (Cook and Brown, 1999).

* In its definition of knowledge, the SECI model as®s that knowledge is created by
managers. Instead, different types of behaviorterddferent types of knowledge (Gourlay,
2006).

In spite of the criticism, the SECI model has saneits that are relevant to build on further, rathe
than discarding it entirely.

The Information Space is a three-dimensional modeiprising each of the cognitive dimensions
codification andabstraction as well as the relational dimensidiffusion Codification gives data
form by assigning them to categories. Abstractimviges structure because it reduces the number
of categories to which data need to be assignemtdoafphenomenon can be understood (Boisot and
Child, 1999).

When comparing the SECI-model and the Informatipac®, a number of points come to mind:

* Both frameworks emphasize the importance of theraat environment. Boisot and Child
(1999) stress the need for organizations to matehcomplexity of their environments,
thereby paying attention to the external environm&onaka and Konno (1998) seem to
focus on knowledge within companies, but they alescribe the importance of interacting
with suppliers and customers, thereby also payttengon to the external environment to
some extent.

» The codification of knowledge eases its diffusidvar{e et al., 2001; Teece, 1998; Teece,
1986). In this sense, codification may not only ldeathe use of knowledge for the
organization itself, but may also enable it for gatitors. The Information Space seems apt
at illustrating knowledge that escapes the orgawizal context and can spill over from the
company and be utilized by competitors. As knoweedgcodified and diffused, the use of
the knowledge is made easier. It may also be miffreudt to appropriate, which is an aspect
of knowledge creation which the SECI model seemseglect by assuming that knowledge
is contextually bound and that it therefore stitlkshe company. This may be a dangerous
assumption, especially in weak IPR regimes, suchas/ emerging markets.

* Whereas the Information Space jumps rather quidklythe institutional levels in its
explanation of knowledge creation, the SECI modgelmore specific in terms of how
knowledge creation takes place. It describes hoewdves from the level of one or few
individuals to the group, evolves further to moveveen groups, and finally returns to the
individual level. In this sense, when compared whign SECI model, the Information Space is
a model that can be applied in order to illusthat®wledge creation in complex social
systems of varying size, be they a firm or Ching.(8oisot and Child, 1999). The SECI
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model primarily focuses on the organizational agtand does not focus as much on different
organizational settings and institutions.

In summary, the two models have complementary gthen It is therefore worthwhile to synthesize
them, as is done in Paper Three. In relation tdtiwavledge creation theory mentioned above, not
much empirical work has been carried out (JohnsahJahnston, 2004). This paper diminishes this
deficiency in the existing theory by comparing velet empirical data from Scandinavia, China,
and India in relation to knowledge creation-oriehib@isiness activities.

3.2.2. Ambidextrous theory

The distinction between exploration and exploitat{®anneels, 2002; Shane and Venkataraman,
2000; Levinthal and March, 1993) is relevant te tlasearch project. Exploration is clearly related
to innovation and R&D because it concerns the sefmcnew knowledge in order to develop new
organizational capabilities, secure future innawatiand create knowledge. At its core, it concerns
experimentation with new alternatives. Exploitatmncerns the use of already existing knowledge
(March, 1991). Exploitation and exploration aretbogéquired for successful innovation to take
place, and it has been recognized by many thatimportant to perform both activities (Gibson and
Birkinshaw, 2004a; Benner and Tushman, 2003; Buorge| 2002). However, the transition
between these two activities is often difficult.ighelates to the point at which knowledge is
transferred from ideas to manufacturing, marketexgg other complementary skills (Kogut and
Zander, 1993). It is possible to distinguish betwemontextual ambidexterity (Gibson and
Birkinshaw, 2004b) and the more traditional notioh structural ambidexterity (Benner and
Tushman, 2003). Contextual ambidexterity is nuduby the implementation of processes and
systems that enable individual organization membiersbalance the needs of alignment
(exploitation) and adaptation (exploration). Stawat ambidexterity is nurtured by the creation of
dual structures in order to harness exploratiothenone hand and exploitation on the other hand
(Gibson and Birkinshaw, 2004b), i.e., by separatimg activities somewhat. Although it may be
possible for some companies to be truly ambidestrae., explore as well as exploit, subsidiaries
cannot at be competent at creating and competeexmbiting at the same time (Cantwell and
Mudambi, 2005). Hence, ambidexterity is likely ® tare at the subsidiary level, and the notion of
structural ambidexterity is most relevant in thiedis.

3.3. International integration and dis-integration

Physical distance exists between an R&D unit anel R&D home base. This constitutes a
precondition of physical dis-integration, but inrgoaular, in relation to interaction in the local
context, the conditions of integration also existan be created. Knowledge transfer theory has so
far mainly been studied under conditions of diginéion, i.e., investigations of knowledge transfer
between organizational units dis-integrated by masdistance. It is relevant to take into
consideration the conditions of integration, aslasldis-integration, in relation to foreign-invedt
newly established R&D units in emerging markets,particular when investigating how local
sources of knowledge are engaged, as is done Er$&pur and Five of this thesis. It is possible to
distinguish between local integration and glob&kgnation. For instance, a recurring theme within
the international business field pertains to tmeggfle in MNCs between local responsiveness and
global integration (Bartlett and Ghoshal, 1989)toE$ to respond to local demands around the
world may often jeopardize global integration, dhd risk exists that improved local performance
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will come at the cost of decreased global perforeanf the company. MNCs can influence this
equation by defining the way decision mandatesstaand resources are distributed between the
R&D home base and individual R&D units, in otherrd® by defining the role and mandate of the
R&D unit in a way that fits its purpose. This is@lrelevant to consider in relation to newly
established foreign-invested R&D units in emergmaykets.

In order to take into consideration conditions rtegration as well as disintegration in relation to
foreign invested newly-established R&D units in egiveg markets, the notion of the double helix
(Fine, 2000) is relevant. It explains how supplaials oscillate between integration and dis-
integration in terms of “the integral product irethertical industry and the modular product in the
horizontal industry” (Singhal and Singhal, 2012;924 Such changes are often driven by
technological changes.

Knowledge transfer theory and complementary astéetsry (Teece, 1986) have gained much
inspiration from transaction cost economics, ands ithereby feasible to combine them. Teece
(1986) outlines a framework for innovation-relatablircing, which highlights the importance of
complementary assets for innovation. It also rel&bedrivers of integration versus dis-integration.

Dependence of the Asset on the innovation

>

Dependence of Innovation on Complementary Assets

Figure 6: Complementary assets: Generic, specialized, amdpecializedSource: Teece,
1986)

Although both China and India are members of theQ/Vihe IPR regimes of these countries may
still not make it easy to enforce IPR. This is iatging because, especially in contexts charaettriz
by weak appropriation regimes, the control of caanpntary assets may determine who gets the
lion's share of the profits it is possible to egtrfrom new innovations (Teece, 1986).
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It is possible to distinguish between generic asantl specialized assets, as is outlined in Figure
In contrast to generic assets, either specializseta depend on an innovation, or the innovation
depends upon the specialized asset. Co-speciaiizedts depend on an innovation, and the
innovation depends upon the assets at the samgq Teeee, 1986). Although the establishment of
R&D in emerging markets may improve the use ofaerassets, such as manufacturing plants
already present in these countries, a more immeed@tcern for newly established foreign-invested
R&D units in emerging markets may be whether ottieds of complementary assets, which new
innovations depend upon, are locally available.

3.4. Networking

The network perspective and the resource-based ofethe firm have a great deal in common
(Birkinshaw and Hood, 1998). To the extent thatwdeolge is a resource (Penrose, 1995), the
knowledge-based view of the firm and the resoumlsed view of the firm are also compatible.
Hence, combining knowledge management theory atwloneing theory is feasible. The diffusion
dimension of the information space (Boisot and €hll999), the socialization and externalization
parts of the SECI model (Nonaka and Konno, 1998),the focus on complex knowledge (Hansen,
1999) can serve as examples of the existing resuftsch endeavors.

Networking theory is often used to analyze integamizational issues and relations between
different companies. An R&D unit of a Scandinavi®NC in China can, in many ways, be

considered a de-central center, which may be somiedétached from the R&D home base in
Europe. Networking theory is thereby relevant te us this study. For an R&D home base in
Europe, a new R&D center in China or India may seeny distant. Social ties are productive in
terms of overcoming the problems caused by physistgnce.

Based on the findings of Festinger et al. (195@ Homan (1950), Burt (1992;, p. 76) states that
“the likelihood of information moving from one perso another is proportional to the strength of
their relationship” where the strength of a relationship is deteedity emotional closeness and
the frequency of contact. The strength of the i@hship also determines whether a tie should be
considered weak or strong. Weak ties are non-fretcued transitory social relations (Montgomery,
1994; 1992). Based on Granovetter (1973), Hans@@9(1utilizes a network study to explore how
weak inter-unit ties help a new product developnteain to share knowledge. His findings suggest
that while weak ties help the team to find new klealge located in other units, they are not useful
in supporting the actual transfer of complex knalgke. It seems the more complex knowledge is,
the stronger the ties required to support its feansSince knowledge may flow from strong and
weak ties alike, the main benefit of weak ties osgong ties may be that they can provide
knowledge access at a lower cost than strong @ies ldowever, the validity of this claim may
depend upon how important it is to gain accessotoptex knowledge because this is difficult to
transfer through weak ties and probably impossibl@ccess through indirect contacts (Hansen,
1999). When foreign-invested R&D units are estéleits in emerging markets, both strong and
weak ties are likely to play an important role@nnis of connecting the new R&D unit with the rest
of the company. However, the complexity of much Ré&dlated knowledge may require the
establishment of strong ties in order to secureldgomwledge flows.

Burt (1992) introduces the distinction between @iyncontacts and secondary contacts. Primary
contacts are people you know yourself, and secgnclamtacts are people you can reach through
primary contacts. Burt further defines efficienecy a network as the average number of people
reached with a primary contact, whereas effectiserm®ncerns the total number of people that can
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be reached with all primary contacts. In orderdocontact to be non-redundant, it needs to have
contacts that exclude the contacts of other cosita®tcording to Burt (1992%tructural holes
connect non-redundant contacts, and seeminglysiéiy@correlation exists between the number of
structural holes spanned by a firm and its inn@vatutput (Ahuja, 2000). However, the best
performance at a project group level may come fgpoups when the group members have strong
ties from past joint working experiences and mangent weak ties to other groups (Soda et al.,
2004). Non-redundant contacts and structural hateslikely to provide access to non-redundant
knowledge, which is particularly important for R&&xtivities. Structural holes act as important
bridges for knowledge transfer. This is relevankép in mind in relation to newly established
foreign-invested R&D units in emerging markets, evhiare far away and therefore difficult to
embed relationally within the rest of a companykéiens et al., 2010). For instance, experienced
expatriates from the West are likely to have aritglip interconnect a new R&D center with the
rest of the R&D activities of a MNC, whereby thenn®&D unit can more easily acquire the
needed knowledge.

3.5. Research model

Now that the research question, purpose, and malex@ory have been presented, it is time to
examine the research model that is applied indtudy and illustrated in Figure 7. The purpose of
the research model is to outline the central camegomponents and to describe in which context
they are investigated.

MNC Newly
Established
Mature Market Emerging Market
R&D Home Base R&D Unit

R&D T
Distinctive
<—|Knowledge = s
- Capabilities
Transfer :
Contingencies: s
+ Social ties S

* Integration
Local Sources of

R&D Knowledge

Figure 7: The research model of the thesis

In the left side of Figure 7, an R&D home base imature market is illustrated, and in the right
side of Figure 7, a newly established foreign-in@dsR&D unit in an emerging-market is
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illustrated. Both these units are within an MNC. Rigure 7 suggests, empirical data have been
collected both within mature market R&D home bamed within newly established R&D units in
emerging markets. An initial R&D knowledge gap ssamed to exist within newly established
R&D units in emerging markets. It is also assuntet R&D knowledge transfer is important in
order to nurture the ability to carry out the mamedawithin newly established foreign-invested
R&D units in emerging markets. The model suggdsas such knowledge transfer is likely to be
contingent on the social ties across sender arnpieat units, as well as on the level of integratio

3.6. Theoretical Demarcations
The purpose of this section is to describe thert#teal demarcations of the thesis.

Knowledge management theory constitutes the maorétical perspective. Other theories, such as
networking theory, are only briefly introduced.

Elements of the historical legacies of China ardldr{Baark, 2007; Yifei et al., 2007; Yang et al.,
2006), as well as empirical insights, have givathitio an assumption in this study concerning the
existence of initial R&D knowledge gaps within ngvdstablished foreign-invested R&D units in
emerging markets. Theory concerning culture inaatler sense is, however, not the focus of this
study.

Technology and product innovations are mainly krmlge based, whereas in relation to the
transfer of strategic capabilities in a broad semsitutional theory is more relevant (Kostova,
1999). The interviewees have been asked concemutigral differences and the problems they
perceive regarding them. Generally, the intervieswvdiel not emphasize the importance of cultural
differences per se. They often replied similarlyite following quote from an interviewed:Would
find that if a Swede, an Indian guy, and a Chinggg meet, they will not have large problems in
terms of understanding each other. The basic caltdifferences are not dominating a technical
discussion. | guess that would more be the cageufenter other areas of discussion, like religion
and other things. Then, it can be difficult, butl@sg as you discuss a technical solution, | do not
think that you will have any worries at all(Interview, R&D manager 2010-02-09). Possiblyisit
more important to leverage culture theory when stigating, e.g., the internationalization of
downstream business activities, which tend to behmuaore location-specific than captive R&D
activities within multinational companies tend te PAnand and Delios, 1997). Other theories
applied in this thesis are also able to highligbkttain relevant differences between various
geographical locations, thereby making it less seagy to leverage culture theory. For instance,
Paper Three (Sgberg (2011)) includes a discussian addresses the issue of implications for
knowledge transfer based on differences betweenosdystems. It does so, however, through the
lens of knowledge management theory.

Theories concerning complementary assets are usttsi study to highlight differences between
the mature market context (Scandinavia) and therggnge market context (China and India), e.g.,
in terms of the availability of facilities that airaportant for R&D knowledge creation.

Theories on human resource management and organaathange are not applied in this thesis.

Agency theory is not applied in this thesis as ttas already been done for example by Bjérkman
et al. (2004) in a similar study.

The framework stipulates parameters that are eggl@and analyzed in each of the cases. The
framework is used to assist in creating a betteletstanding of the research questions. Knowledge
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management theory is specifically used in orddyetber understand how knowledge is transferred,
e.g., from local universities to R&D researcherghia newly established R&D unit, and then how
this knowledge is transformed from the R&D unitoirthe overall corporate R&D network, in
particular the R&D home base. Knowledge managentieebry is also made use of in the
exploration of how knowledge is transferred frora tlewly established R&D unit back to the R&D
home base in Scandinavia. Networking theory alswesethe purpose of enabling a better
understanding of how knowledge is transferred,oaigfn from a different perspective. No attempts
are made at mapping the whole network of the n@stgblished R&D units in emerging markets,
which are investigated in this study.
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4. Methods

The methods applied in this study have been dextiin some extent in the papers included in this
thesis. However, it is relevant, in this part oé ttmesis, to elaborate further on the methods and
approaches applied in the study. The point hem®tito restate what has already been stated in the
papers, but to complement the methods descriptamn the papers so as to provide a fuller picture.

4.1. Scientific approach

Two important scientific approaches are inductiod deduction, and they differ from each other
primarily in terms of the starting point. Inducti@m a process in which experience is used rather
than theory, and deduction, on the other handitbasarting point in theory (Remenyi et al., 1998)
The inductive approach can also be described agsthef data in order to systematically generate
theories, and the deductive approach is used toptepositions from theory in the real world.
Abduction is a combination between deduction anduation (Dubois and Gadde, 2002,
Gummesson, 2000). The abductive approach is intetodeeveal underlying structures and relevant
patterns (Alvesson and Skdldberg, 2000; 1994) réngth of abduction is that it is useful when the
intention is to discover new things, such as nelatimships (Dubois and Gadde, 2002). In
addition to induction, deduction, and abductionbbigs and Gadde (2002) present an alternative
based on abduction, namggstematic combiningvhich is used in this research project.

4.1.1. Systematic combining

This research project follows the systematic coinigirapproach. The basic idea of systematic
combining has its origin in the same thoughts asaihductive approach, with a procesgoing
back and forthbetween theory and empirical findings as well awieen different research
activities. Systematic combining is more suitabde the further development or refinement of
existing theories than for generating new ones (xtand Gadde, 2002), which is why it is
relevant for this research project. Previous retean R&D offshoring largely investigated R&D
offshoring between developed countries. In lighttlid emergent nature of R&D offshoring in
emerging markets from developed countries, the @bau approach, rather than the deductive
approach, has merit. Systematic combining is basee heavily on theory than induction is, and
systematic combining is more focused on the relahgp between theory and empirical
observations. Systematic combining is a procesghich new empirical findings propose that new
theoretical influences are added to the researctheatsame time as new theoretical findings
influence the direction of the research work. Femhore, the framework changes as the
interpretation and analysis proceeds. The changadefwvork in turn influences issues that can be
further elaborated on in the research. This idd@usded in the view that in order to be able to
understand theory, it is a necessity to compastiit reality and vice versa. This process as a whol
means that the theoretical framework can be exphadehanged as the work goes on (Dubois and
Gadde, 2002).
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Figure 8: Systematic combining (Source: Dubois &adide, (2002; 555))

The key components are the iterativeatching between theory, the empirical world, and the
direction and redirectiorof the research, as outlined in Figure 8. The matcconcerns the non-
linear process constituting systematic combiningaligrnating between theory and the empirical
world. This matching process does not follow angdetermined or foreseeable routes. Matching
can be defined agydbing back and forth between framework, data s@jraad analysis(Dubois

and Gadde, 2002; p. 556). It results in the devetaq of the theoretical framework in parallel with
collecting information from the real world and stthus an approach based on abductive rationales.
The abductive approach has the possibility of ymgjdnore than an inductive approach (Dubois
and Gadde, 2002). Direction and redirection arebdmc features needed to accomplish matching
and concerns redirection in this study based upmoadened understanding of the topic at hand. In
terms of the evolution of this research projectiratmal focus on the barriers and enablers thastex
when transferring R&D to emerging markets has k#®reloped to include how foreign-invested
R&D units in emerging markets become able to cautytheir mandates.

The role of theory varies depending on the kindeskarch that is conducted. When generating new
theories, the researcher should not be constréipedd theories, but should instead develop theory
as the work proceeds. When confirming theories thieery itself becomes a natural starting point
for the research, providing theoretical and conea&ptrameworks. In systematic combining, the
main approach is not to identify the theory comgietbeforehand, but instead, to develop the
theoretical concept in parallel with the collectmirempirical data (Dubois and Gadde, 2002).

It is possible to distinguish between two type&afmeworks:
1. tight, pre-structured
2. loose, emergent

The downside of an excessively pre-structured frvaonke is that it might screen off potentially
important features, whereas a too-loose frameworhimlead to a data overload due to the
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unrestricted collection of data. Normally, when @estific approach is based on systematic
combining, the framework is tight and evolving. 3implies that the framework should be focused
at the same time as it should be allowed to chamgecordance with the development of the study.

In the initial stages of this research project, iflevant literature was reviewed and the framework
was initially focused on knowledge management theod networking theory to some extent. This
has been complemented with theory pertaining &giattion and dis-integration.

4.2, Research method

Concerning the investigation of a contemporary phenon in its present context, as well as
concerning inquiry into complex social phenomenajsi relevant to perform a case study
(Eisenhardt and Graebner, 2007; Yin, 2003; Dubots@adde, 2002; Remenyi et al., 1998).

Lewin and Peeters (2006) call for industry-contekired studies in relation to how the various
challenges of offshoring are overcome. AccordingFHass and Pedersen (2004), knowledge
characteristics are overemphasized, and the maabhgechanisms by which knowledge transfer is
facilitated are disregarded in the literature om MNC. Case studies are relevant in order to better
understand such mechanisms. Case studies havdedsomentioned as a relevant approach in
carrying out further research on “the mechanismsQgmploy to integrate knowledge residing in
their geographically dispersed subsidiaries" (Lalet2007; 246). Li et al. (2007) find such resbar
particularly relevant in relation to subsidiariesChina and India. It is therefore relevant that th
case study approach is used in this research piiojéioe with the scientific approach, as outlined
above. A case study can be considered similarjigsaw puzzle, in which a few pieces fit in the
beginning. Patterns become clearer as the puthgether of the puzzle proceeds. The difficulty is
in choosing the right pieces when pieces from ciffé puzzles appear. This means it is important
to choose the most important pieces of informat@moutline the patterns so that no unclear pieces
are left in the study when the project is finaliZBdibois and Gadde, 2002).

4.2.1. Exploratory case study design

The cases studied in this thesis, concern R&D uhéshave recently been established in China and
India by MNCs originating in Scandinavia. It is advantage to increase the number of

observations when studying a few specific varialéhlin case studies. In comparison, to study a

number of variables that are independent to one¢hanothe number of cases should be fewer.

Consequently, to study many variables, it is araathge to go in-depth into one case (Dubois and
Gadde, 2002). Four cases are made use of in $eaneh project because this will enable a wider
scope of comparison and analysis.

4.3. Data collection

4.3.1. Case companies

The case companies are, as outlined in Table 2, Met, Mechanic Tech, Wind Tech, and Pack
Tech. As a part of the case selection, a list ofiganies investing in R&D activities in China was
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created in order to provide an overview of the fesase companies (see Harryson and Sgberg,
2009; Sgberg and Akerman, 2007).

Good empirical research is often characterized dyrg good access (Booth et al., 2003), and in
the case selection, the fact that it was possiblegdét good access to these companies was
emphasized. Andersson et al. (2001) mentioneditthatdifficult to gain access to empirical data
concerning subsidiary performance. It may be everendifficult to gain access to empirical data
concerning R&D units. Especially when investigatiR&D activities that are sensitive to
companies, it is important that the case compaare®pen and willing to participate. It is likely t
take time before a newly established foreign-inre@dR&D unit is able to carry out its mandate.
Therefore, it was also important to be able to gaicess to the companies over an extended period
of time. In terms of the case selection, the faat the companies are leading high-tech companies
who have recently established R&D units in Chin#ndia was emphasized. It is difficult to say for
how long a time an R&D unit can be considered nesdiablished. In this study, an R&D unit is
considered newly established as long as it isstiliggling to perform its mandate. In order tagar
out a mandate, some level of improvement to thegsses or knowledge pertaining to this mandate
needs to take place in the R&D unit. This doesneaessarily mean major or radical improvements.
It means that they are able to challenge the R&héndase knowledge a bit in terms of the
activities they are dealing with. This could betémms of independently improving processes in
relation to the mandate of the R&D unit.

In terms of the case selection, it was also a fabas the case companies should come from
different industries that are of importance in Qtiaavia. Companies are more likely to open up
towards researchers who do not interact too mudh tieir competitors. Hence, it has been
beneficial in gaining good access to the case campdhat each case company is active within a
different industry. On the one hand, this makedightly more difficult to compare the cases. On
the other hand, it makes it possible to make inittanparisons between different industries, and it
may also improve the opportunities for making atiedy generalizations (Kvale, 1996) based on
the findings made in this study. In relation to &apwo, it is relevant to point out that this study
not a quantitative survey from a cross-industry gaminstead, cases from various industries are
explored in order to illustrate, not validate, theoretical framework.

Case company Med Tech Mechanic Tech| Wind Tech Padlech
Industry Medicine Automation Wind turbines Packaging
equipment

Number of | 27 Nine Nine 10
conducted semi-

structured

interviews

Investigated China China India China
Offshore R&D

location

Table 2: Case company overview

30



All the case companies have a focus on in-house Ré&lead of having an outsourced R&D
model. They rarely collaborate with competitors wipeerforming R&D, and they tend to perform
R&D activities in-house rather than having themsoutced.

Collinson and Rugman (2010) find that managemesgareh in general is biased towards certain
types of companies, which have the characteristitiined in the left part of Table 3.

Biases Med Tech | Mechanic Tech | Wind Tech | Pack Tech
US firms No No No No
Large firms Yes Yes Yes Yes
Manufacturing firms Yes Yes Yes Yes
Firms that hold dominant position¥es Yes Yes Yes
in important industries

Firms that have been in existence fofes Yes Yes Yes
a long time

Firms with a strong recognizabléNo No No No
brand

Global or bi-regional firms (basedyes Yes Yes Yes
on internationalization measurges

outlined by Rugman and Verbeke

(2004))

Table 3: The case companies evaluated accordincgse selection biases in management
research outlined by Collinson and Rugman (2010).

As outlined in Table 3, the case companies areéJsofirms. They are all large manufacturing firms
that hold dominant positions in important industreend have been in existence for a long time.
They do not have particularly recognizable braruig, they are all global or bi-regional firms.
Companies that carry out captive R&D offshoringlwilost likely be global or bi-regional firms.
Such companies are also likely to have some ofbther characteristics mentioned by Collinson
and Rugman (2010). It would therefore be diffictdt find companies that do not have the
characteristics outlined by Collinson and Rugmaf1l(® in which it would be possible to
investigate captive R&D offshoring into emergingrikeds.

4.3.2. Qualitative data

In general, quantitative data are primarily used Hgpothesis testing, and qualitative data are
primarily used for hypothesis creation (Alvessord ékoldberg, 2000). Quantitative data and
gualitative data are complementary (Remenyi et1898), and they can be combined (Andersen,
2003). This can, for instance, take place in a sasgdy (Yin, 2003). For research about processes in
a company, informal qualitative interviews and otaagons offer the best opportunities to obtain
the desired information (Gummesson, 2000). It iicdilt to investigate R&D quantitatively
because the time period between cause and effesuely long. The empirical data collected in
this research project are primarily qualitative npary data from semi-structured interviews.
Secondary data from other available sources, ssclnfarmation about the case companies,
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including annual reports and other documents aedetssough the Internet or provided by the case
companies, have also been investigated. Qualitdawa are suitable to this research project due to
the complex nature of the investigated topic, beedbe amount of research investigating this topic
has not yet become extensive. Even though thisarelseproject is primarily making use of
gualitative data, some quantities are includeckelation to a small selection of parameters, such as
the number of employees working with R&D within t@erging market R&D units or the number
of patent applications filed.

As indicated earlier, semi-structured interviews #re most important form of data collection in
this research project. The interview is a procasshich knowledge is constructed by means of the
interaction between the interviewer and the intamae (Kvale, 1996). In a semi-structured
interview, the interviewer has a schedule covetlrggmain topics and issues to be discussed, and
the respondent can answer in the way he/she pr@&hstzer, 2004).

Based on a presentation of the research projectabke company would provide a list of suggested
interviewees. It was then possible to choose irames from this list, and other interviewees
could be identified from there. Often, as a consege of an interview, it would be obvious to talk
with certain persons or types of persons, and tphesgle were then identified and approached in
order to set up and carry out one or more intersigyossible.

As the cases evolved, more and more time in thei@ws was allocated to discussing the issues
mentioned by previous interviewees in order to iobt better view of these issues from the
perspective of several interviewees. In follow-uperviews, questions pertaining to previously
mentioned issues were also asked in order to sedhese issues evolved.

Employees on different management levels, as wsll employees without management
responsibilities, have been interviewed. This heenlbdone in order to get as close as possiblesto th
important problems, as well as in order to enabngulation of data across managerial levels.
When choosing interviews, gaining access to pewagie had been involved in the R&D unit
establishment from the beginning was emphasizeds Was important in order to be able to
understand the interaction between the R&D home bad the R&D unit over time.

The interviews in this research project (see caseiic overview in Paragraph 4.3.1) were made
between the years 2007 and 2011, both in termsewfi-structured in-person interviews and
telephone interviews. A benefit of this longitudidi@sign is that it enables the investigation & th
evolution of the cases, without relying extensively retrospection, which can be problematic
(Mcphee, 1990). Interviews have been made with eysas from the case companies in Denmark,
Sweden, China, and India. Interviews have been wtrd with employees from the R&D home
bases, as well as the R&D units in China and Inasaywas recommended by Ambos et al. (2010),
Dellestrand (2010), and (Birkinshaw, 1996) in ortiebe better able to investigate the interactions
between headquarter and subsidiaries and how tlulves over time during the captive R&D
offshoring process. This back and forth procesdistafrom the R&D home bases took place in
order to enable a better understanding of theanteEm between the newly established R&D units
and the R&D home bases over time. However, thesfdxas been on the newly established R&D
units.
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Research
question

Framework

Question
guide

Figure 9: Inspiration for question guide

An interview guide has been used (Kvale, 1996). Ghestion guide included the sequence of the
guestions, which have been thought through anddtated clearly. This has been done in order to
allow the interviewer to redirect the discussiotoiareas that are of particular interest in teris o
the topic studied as the interview proceeds. Theert of the question guide was inspired by the
evolving framework and the research question, adined in Figure 9. Apart from a few
exceptions, the interviewees received a questiadegprior to the interviews in order to make it
possible for the interviewees to study the quesgaite prior to the interviews. If interviewees
study the question guide beforehand, they areylitelbe better prepared to answer the questions.
On the other hand, it may also give intervieweeblance to train beforehand regarding how not to
answer potentially sensitive questions. In genghal author does not perceive this problem to have
materialized in relation to the interviews conddcte this research project. The interviewees have
generally been informed that if there are questtbasthey find difficult to answer, they are fitee
say that they do not wish to answer such questibhis. option was not often made use of by the
interviewees. The interviewees have generally lmgem and willing to answer questions and share
their views on the topics outlined in the questoide.

A combination of open questions and closed questere discussed with the interviewees. Open
guestions in particular were used in order to iderikey problems and when discussing possible
enablers of such problems. Closed questions wentecydarly used in order to obtain a factual
understanding of the company and the challengesliflag the company.

The interviews usually started with a brief preaéinoh of the research project for the interviewee.
This was normally followed by some small talk inighthe interviewee got a chance to present
him/herself in terms of personal, educational, prafessional background, as well as the current
title and activities the interviewee would be inved in as a part of his/her work. Otherwise, the
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interview questions relate to R&D transfer in pautar, as well as broader questions concerning
innovation challenges in general for the compangluiding the role and mandate of the new R&D
unit in relation to these innovation challenges.other words, the study has investigated the
ongoing activities of the R&D units and the striegy) become able to carry out such activities. The
activities investigated in the cases particuladiate to new product introduction and engineering
work, as well as support activities in relationstmurcing and manufacturing. This is especially the
case in relation to three cases: Wind Tech, Mecha@ach, and Pack Tech. Med Tech is different
from the other cases in that the investigated #ietsvrelated less to the support of sourcing and
manufacturing. The broad set of questions discusgdd the interviewees included themes that
relate to networking and interaction within and @&y the company in relation to the ongoing
activities of the R&D units. This concerned theenaiction between the R&D home base and the
R&D unit, as well as the interactions with localismes of knowledge, such as manufacturing units
and universities. Related problems, such as ictellé property related issues, have also been
covered. Whether and how the internationalizationR&D activities might differ from the
internationalization of other business activitiessvalso discussed with the interviewees.

In an investigation of R&D centers owned by foreigpmpanies in China, Zhang et al. (2009)
utilize empirical data that they have not collecteemselves. They further mention that Luo and
Peng (1999), as well as Murray et al. (2005), recemded the commissioning of a Chinese
research firm in order to undertake data collectio@hina. Therefore, this seems to be an accepted
practice within the relevant research community.rdfation to six of the interviews with local
Chinese scientists who are working for Med TecRlImna, a native-speaking Chinese PhD student
was used as interpreter in order to make it posg$dal the interviewees to speak in an uninhibited
way in their maternal language and in order totlitimé risk that the interviewees, out of politeness
or for the sake of keeping face (Hofstede, 2001, 844), would keep quiet about certain things
that could be interpreted as negative commentstdbauoes when speaking to a Danish researcher.
The interpreter is a close friend of the authorerfic¥hough the Chinese employees in the R&D
center of Med Tech can speak English, it is edsiethem to speak Chinese. The question guide
was thoroughly discussed with the interpreter ptaothe interviews in order to establish the fact
that he had a good understanding of the questimhshee research project. The empirical data from
these interviews are therefore considered to buagryi data that have been collected by the use of
an interpreter with good research skills who i® @gjood friend of the author. Even though the use
of interpreters seems to be accepted within thearee community, it is relevant to consider
whether the expected benefits outweigh the dranwd&ckn case to case. In this study, it seems to
have been worthwhile because interesting empintaterial has been collected, including some
mildly negative remarks about Danes. One can, ofrs® speculate whether that would have
happened to the same extent had the author, asishDasearcher, conducted all the interviews.

Table 4 lists the interviewees, their locations tates of the interviews, the case company
synonym, and the total number of interviews thatenearried out with the individual interviewees.
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Interviewee Location of Date(s) Case company Total no
interviewee of
interviews
Head of development Scandinavia 31.01.2007 Mechach 1
2 | Vice president Scandinavia 15.02.2007 Med Tech 2
08.02.2008
3 International Marketingg Scandinavia, has15.02.2007 | Med Tech 2
Graduate/ Global spent one week in
Product Manager the R&D unit in 09.06.2011
China
4 | Principal scientist Scandinavia, 13.03.2007 | Med Tech 4
expatriate in 08.02.2008
China for ninge
months 29.01.2009
25.05.2011
5 Scientist Scandinavia, 15.03.2007 | Med Tech 4
expatriate in
China for 15 08.02.2008
months 23.09.2008
12.05.2011
6 President researg¢hChina 19.03.2007 Mechanic Tech 1
center
Patent coordinator Scandinavia 05.02.2009 Meachigath 1
Scientist/ sometimesChina 19.05.2009 | Med Tech 2
Project Manager 05.11.2010
9 Research associate China 20.05.2009Med Tech 2
26.08.2011
10 | R&D Department China 20.05.2009 | Med Tech 1
Director 26.05.2009 (although
T the
interview
took place
over two
days itis
only
counted as
one
interview)
11 | Scientist China 21.05.2009 Med Tech 1
12 | Vice president China 27.05.2009 Med Tech 2
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25.08.2011
13 | Scientist China 27.05.2009 Med Tech
14 | IPR manager Scandinavia 19.06.2009 Wind Tech
15 | Principal Scientist China 23.06.2009| Med Tech
13.10.2010
16 | HR Manager Scandinavia 15.12.2009 Wind Tech
17 | Chief Engineel Scandinavia 21.12.2009 Wind Tech
Aerodynamics
18 | Team managerindia 19.01.2010 Wind Tech
aerodynamics
19 | R&D unit manager India 27.01.2010 Wind Tech
20 | Manager India 28.01.2010 Wind Tech
21 | IPR employee Scandinavia 09.02.2010 Mechanib Te¢
22 | Manager R&D Scandinavia 09.02.2010 Mechanic Tech
processes
23 | R&D unit director Scandinavian, | 31.03.2010 | Pack Tech
who ~isan og 022011
expatriate in
China 09.09.2011
24 | Team manager Scandinavian w@1.04.2010 Mechanic Tech
is an expatriate in
China
25 | Senior manager desigiscandinavia 12.05.2010 Wind Tech
and reliability
26 | Product Manager China 21.09.2010 Pack Tech
27 | Director China 11.10.2010 Med Tech
28 | R&D engineer China 22.02.2011| Pack Tech
09.09.2011
29 | Industrial PhD China 12.04.2011| Pack Tech
29.10.2011
30 | Manager Researg¢lScandinavia, has30.01.2009 | Mechanic Tech
Strategy completed sever_alogloz2010
short-term stays in
China 19.04.2011
31 | Vice president China 25.08.2011 Med Tech
32 | Scientist China 26.08.2011 Med Tech
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33 | Scientist China 26.08.2011 Med Tech 1
34 | Project Leader withoutindia 30.03.2010 | Wind Tech 2
management 15.08.2011
responsibility T
35 | Mechanical Designer China 09.09.2011 Pack Tech 1
36 | Technician Scandinavian 0199.09.2011 Pack Tech 1
short term stay in
China
Total 55

Table 4: List of interviewees

The empirical background for Paper Five also camcet?2 interviews conducted by Associate

Professor Sigvald Harryson. These interviews atdisi@d in Table 4. The author has been given
access to the results, and we have jointly analyzedases from the perspective of this research
project. This approach of the open sharing of mebeeesults allows me to base my project on a
wider scope of empirical data, which may affectekeernal validity positively.

Observation has also been utilized to some exteotder to collect empirical data. Within Pack

Tech, this did, for instance, take place at a day meeting, in which R&D managers from

Scandinavia reviewed concepts developed in colilmor with Chinese universities. Notes were
taken at the meeting, and the full meeting wasrdsmbin order to make it possible to revisit the
material again. Another example is the observatioa coordination meeting in the Chinese R&D

unit of Pack Tech, in which all the employees régmron the progress of the projects they were
working on. The author has also participated insatting projects for Pack Tech.

More interviews were carried out with Med Tech thaith the other companies. The employees
from this company were particularly willing to paipate in interviews. Also, in relation to the
Med Tech case, the time between R&D unit establesttrand data collection initiation was longer
than it was in the other cases. This made it relet@have evidence from more interviewees from
Med Tech than from the other cases because rettimpevas particularly relied upon in relation to
that case. As memory decays with time, it was beiaéfto talk with several interviewees within
Med Tech who had been involved since the R&D ustilglishment or earlier so as to be better able
to identify mismatches in the empirical data acrdgterent interviewees. It was also relevant to
have more interviews within Med Tech due to thesiderable size of the R&D organization in this
company. For instance, the organization is divisetio divisions, and the R&D unit in China of
Med Tech relates to both divisions.

4.3.3. Documentation
It is possible to document interviews in at leasi tifferent ways:
1. Document the interviews in their original form, kaut editing or commenting, giving no
kind of other, nonverbal input, or

2. Focus more on nonverbal impressions from the ird@rgituation, providing information
on more than what was spoken (Gummesson, 2000).
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Transcribed interviews provide a good foundationnfiaking the best analysis (Fisher, 2004). The
interviews in this research project have generbiyen recorded digitally in order to make it
possible to focus as much attention as possiblthennteraction with the interviewee, including
further relevant questions, rather than focusitgnéibn on documenting the interviews. In addition
to recording, notes have been taken regarding the mteresting responses. Notes have also been
taken based on observation and other non-verbacesgdrom in-person interviews and the
interviews have been transcribed. In order to dhsetranscription process, the speech-to-text
program Dragon Naturally Speaking (Professionalsioeis 9-11) has been used. As Dragon
Naturally Speaking is not yet a perfect speectekb{program, the transcriptions have been checked
for “typos.” The material has been coded into dpe¢hemes according to the semi-structured
interview guideline in order to make it possible éwtract relevant patterns from the empirical
material (Yin, 2003). This makes it possible tobgawk and review the data the analysis is based on.
This increases the reliability of the study. In tater stages of the research project, the quaktat
data analysis software Nvivo 9 was made use ofderao ease the coding and in order to make it
easier to overview the material. When using Nviyat & highly relevant that the interviews have
been transcribed in order to make it possible tkemiaetter use of the different analysis tools
available in the software.

4.4. Research quality

In order to create a study that it would be possiol evaluate in terms of whether the results
represent reality or not, some measurements ferishmeeded. The measurements commonly used
for this are validity and reliability (Yin, 2003; @hmesson, 2000; Merriam, 1998; Kvale, 1996).
These aspects are discussed below.

The term validity concerns to what extent the stedgmines what was sought to be examined
(Gummesson, 2000), and a valid study provides a gaiure of the object or phenomena at hand.
According to Kvale (1996), validity concerns allages of interview research throughout the
process, from thematizing to reporting, with diffiet types of issues in the different stages. Yin
(2003) puts forward three different types of vaiidvith different countermeasures to enable a solid
study. These are:

» construct validity
* internal validity
» external validity

4.4.1. Construct validity

The term construct validity deals with the conagfptnaking a study that does not have any built-in
flaws in the operational procedure. This regards iell the chosen measurements reflect the topic
to be studied and how this relation can be dematestr In order to address this problem, three
countermeasures are relevant:

1. using different sources of evidence
2. establishing a chain of evidence
3. handing the draft of the report to the most impartaformant for a review (Yin, 2003).
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In this research project, the countermeasures oreedi above have been made use of. Different
sources of evidence have been utilized, and irgetvi have been made across different
management levels within the case companies. Duketdull transcription of the empirical data
from the semi-structured interviews and codinghfoidifferent themes, it has been easier to make
an overview of the material, establish chains afl@vce, and compare different types of empirical
material. Key interviewees have reviewed case tef@ord the documentation of the interviews.

4.4.2. Internal validity

Internal validity concerns the soundness of thgpgsed cause and effect relationships, and it is
therefore especially important in explanatory aadsal case studies (Yin, 2003). As mentioned
previously, this case study is exploratory ratliiemt explanatory or causal. There is always a risk
that the actual causes of events are some othtrdathat are not included in the study. One
method of ensuring internal validity in case stgdie the use of triangulation between different
sources of information in order to avoid relying joist one (Fisher, 2004; Merriam, 1998). This
study is, to a large extent, making use of senuiestired interviews, largely following the same
structure. One reason for using a common struatutiee interviews is to ensure that information in
the various interviews is collected in a uniformywahich is an important factor in case studies
(Fisher, 2004). Much like having a common structurethe collection of empirical data is
important the analysis of empirical data is likedyinfluence internal validity. This can be doneain
number of ways, and the following list should besidered non-exhaustive:

» Pattern matching

* Explanation building

* Address rival explanations
* Use of logic models

Pattern matching and explanation building are ragilar approaches (Yin, 2003), and in this
research project, they have been applied in aatiter manner as part of the matching process,
which is integral to systematic combining. Patteratching can be seen as a somewhat deductive
analytic approach in relation to qualitative da@m the one hand, the emergent nature of R&D
offshoring within Scandinavian companies into enmeggnarkets, such as China and India, might
suggest the use of a more inductive type of amatgtthnique. However, existing theory may still
have some validity in relation to R&D managementemerging markets. Pattern matching is
relevant in order to leverage, evaluate, and redixisting theory in relation to the topic at hamdl a

in accordance with the systematic combining apgroét terms of rival explanations, the author
has attempted, throughout the research procesflext upon and consider different potential
relationships between events, outlining the mdstemt ones.

4.4.3. External validity/generalizability

External validity concerns the extent to which thmlings in a study can be applicable in other
situations, the extent to which the results camelgarded as generalizable, and the extent to which
it is possible to find the general in the particufdin, 2003; Merriam, 1998). Generalizability can
be enhanced by using predetermined questions auifisgprocedures. In order to enhance external
validity, theories are relevant in single-case m®sidand replication logic is relevant in multiple-
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case studies. Case studies can be used to geaamgjarding theoretical propositions, but not to
generalize about populations or universes (Yin,320@ll the case companies in this research
project originate from Scandinavia, but two of ttese companies are now headquartered in other
places in Europe. It seems reasonable to sayhbdirtdings and propositions in this thesis may be
particularly relevant for Scandinavian MNCs thavd&ansferred R&D to countries such as China
and India and possibly other emerging markets. dmes extent, there are attempts to explain
factors underlying events, but there are no interstito generalize via the extrapolation of the
results from the cases in focus in order to applknt to the whole population of MNCs in
Scandinavia. When generalizations are made in ttiesis, they are in the form aialytical
generalizationgKvale, 1996). They are analyzed regarding thppliaability in other situations
with respect to the similarities and differencestlod situations. Consequently, the idea that case
studies lack statistical reliability and validitegmmesson, 2000) does not present an obstacle to
this research project. It is not the intention éstta predefined hypothesis, which could have
required a different approach in the research ptoje

The findings of this research project are likelyb® generalizable to a wide range of industries
active in mechanical engineering and pharmacestenadl possibly other industries as well. In spite
of its focus on globalized R&D in emerging markete findings from this research project might
also have applicability for more inbound issuescesning how to manage R&D in general.

Following Nonaka and Konno (1998), interactionngoortant for the creation of new knowledge

and new ideas, which in one way or another, areortapt for successful R&D management. The
interaction among people in companies is likelyltop dramatically if the distance between them
exceeds approximately 30 m (Allen and Henn, 200&nA1977). Since we may not be interacting
that much less with a person who is 6,000 km awam fus, instead of 30 m away from us, it is
tempting to use this as an argument in favor ofpibiential generalizability of this study to more

traditional R&D management because some challemggsbe similar.

The cases concern R&D establishments in both Gimdalndia, which is likely to improve external
validity because the empirical data are collectechfmore than one emerging market country. The
findings may also have relevance for Scandinavidh8g establishing R&D activities in a country
such as Brazil, which is another large emergingnenyy.

It may make a difference if R&D is transferred ermhs of fully owned R&D units in emerging
markets as opposed to joint ventures with localmames. The latter scenario is not included in this
thesis. Some caution is likely to be required whensidering the findings of this research project
in relation to R&D establishments in emerging mé&skihat take place in terms of joint ventures
with local companies.

4.4.4. Reliability

Reliability as an expression in research concdrasktent to which the study can be replicated by
others, also implying that two parallel studiesl wime to the same result if the studies are rigliab
(Yin, 2003; Gummesson, 2000; Merriam, 1998). Orfécdity in achieving reliability is that, as
stated by Merriam (1998), different people havéedént interpretations of the same event, which
makes it difficult to have one common view to bemelnk against. However, as in the case with
validity, techniques such as triangulation can $eduo ensure reliability.

It is important not only to interview managers ligo people at lower hierarchical levels who are
on the front line (Johanson, 2004). Unlike previoesearch on this subject (e.g. Zedtwitz, 2004),
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interviews have not been conducted exclusively Wi®&D directors. Instead, employees at different
management levels, as well as engineers and stg&ntvho are not managers, have been
interviewed. This has been done in order to getl@se as possible to the important problems, as
well as in order to enable the triangulation ofadatross managerial levels. Similarly, interviews
have been conducted with employees of the compani&andinavia, as well as in China and
India. In addition to qualitative interview matdrisecondary data, provided by the case companies,
as well as press releases, and other sourcesalsm/been investigated. This mitigates the potentia
problems of informant inaccuracy (Bernard et @84) because it makes it possible to investigate
whether inconsistencies exist across differentdypfedata. Since concepts from different theories
have been leveraged in this research project, ¢hieal triangulation has also taken place. Case
study protocol and/or case study databases, whelble the later repetition of procedures by
enabling the later review of the findings, can dsoused in order to ensure reliability (Yin, 2003)
In this research project, a case study databasédes used. Key informants have reviewed the
case reports and the transcriptions of the intervie
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5. Summary of the papers

Now, it is time to examine the content of the d&etcincluded in this thesis. The abstracts of the
papers are therefore included here.

5.1.  Abstract for Paper One
Paper One:

Sgberg, P. V. (2012), "Activity Specific Knowledgeharacteristics in the Internationalization
Process", Baltic Journal of Management, Vol. 7, Blgop. 251-267. Emerald retains the copyright.

Abstract

Purpose - The purpose of this paper is to investigate ed#fices in the characteristics of
knowledge, which is very important for the interoagalization of different business activities. In
particular, the focus is on internationalizatioremerging markets such as China and India.

Design/methodology/approach- The paper presents a framework primarily base&rmwledge
management theory, which is illustrated in relatiorinteresting cases of four companies that are
global leaders.

Findings — An R&D knowledge gap still exists in China amdlia. Differences across business
activities exist in terms of the characteristicstloé knowledge, which is most important for the
internationalization in emerging markets within tmational corporations (MNCs). The most
important knowledge for the internationalization R&D activities is more tacit than it is for
manufacturing activities and international purchgsactivities. The source of the most important
knowledge for the internationalization of R&D adti®s, as well as manufacturing activities, is
more likely to be the MNC itself, than when markegtiactivities or purchasing activities are
internationalized to emerging markets.

Originality/value — A model is developed that illustrates differenbetween the most important
knowledge for the internationalization of key bwesia activities within MNCs. It is proposed that
the technical dimension of tacit knowledge is measily codified than the cognitive dimension of
tacit knowledge. The cognitive dimension of locacit knowledge is crucial for the

internationalization of marketing activities, whase the technical dimension of tacit R&D
knowledge from the home base is crucial for thermdtionalization of R&D activities.

Keywords — Knowledge transfer, Knowledge characteristicsterimtionalization, Business
activities, Tacit knowledge, China, India, Knowledgmanagement, Emerging markets

Paper type- Research paper

5.2.  Abstract for Paper Two
Paper Two:

Sgberg, P. V. (2010), "Industrial influences on R&@ansfer to China", Chinese Management
Studies, Vol. 4, No. 4, pp. 322-338.
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Abstract

Purpose— The purpose of this paper is to open a new relséeontier concerning industry factors
influencing R&D transfer to emerging markets witNifestern multinational companies (MNCSs).

Design/methodology/approach- The paper presents a framework based on knoeladgsfer,
knowledge creation, and innovation theory, whichilistrated in two cases from globally leading
MNCs from different industries and technologicatldis which have established R&D units in
China. It addresses the issue of industrial infb@ésnon R&D transfer to emerging markets, and the
importance of complementary assets for innovatenfiopmance.

Findings — The framework and empirical research sugge$stRE#® transfer to new R&D units in
emerging markets is less challenging for companwgbin industries characterized by slow
technological development. This is due to dynamidsich result in codification and diffusion of
technical knowledge, whereby it is easier to transind absorb. When the transformation from
exploration to exploitation of knowledge is simp&her than complex within an industry, R&D
transfer is less challenging. Leverage of local pl@mentary assets nurtures reverse R&D
knowledge transfer — positively impacting innovatmerformance.

Originality/value — The paper addresses the gap in knowledge trathsfgry concerning industrial
R&D transfer differences. The paper provides a &ark for innovation related industrial
contingencies on R&D transfer concerning emergiragkats, and it advances the argument that
complementary assets are important for R&D in emgrgharkets. Implications for management in
China are outlined. The term captive knowledgedi@mis coined.

Keywords — Innovation, China, Research and development, Kethye transfer, Emerging markets
Paper type— Research paper

5.3.  Abstract for Paper Three
Paper Three:

Sgberg, P. V. (2011), "The transfer and creatiokrafwledge within foreign invested R&D in
emerging markets", Journal of Technology Managentei@hina, Vol. 6, No. 3, pp. 203-
215.

Abstract

Purpose— The purpose of this paper is to investigate g impediments to knowledge creation
within newly-established foreign invested R&D ceat® China and India.

Design/methodology/approach- The paper presents a framework based on knoeledeation
theory in order to understand the barriers for df@n and the creation of innovation-related
knowledge within newly-established foreign inves&8D units in China and India. The paper
utilizes extensive empirical data collected froncase study in three Scandinavian multinational
companies (MNCSs).

Findings — Examples of innovations in China and India witBicandinavian MNCs are presented.
Impediments to these innovations are identifiedhwiegard to socialization and knowledge
creation. Particular skills of R&D employees in @hiand India are relevant for process
innovations, e.g. competencies in codification mbkledge.
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Originality/value — A synthesis of existing knowledge creation tlgdsrapplied to compare R&D
knowledge creation skills of Chinese, Indian, ardrilinavian engineers, within MNCs. The new
framework explains knowledge creation in China dndia, and can be used in other foreign
invested R&D units in these countries. Implicatidos managers working with newly established
foreign invested R&D units in emerging markets @ffered.

Keywords —China, India, Scandinavia, Multinational companiesowledge creation, Knowledge
transfer, Foreign invested R&D, Innovation perfonoa

Paper type- Research paper

5.4.  Abstract for Paper Four
Paper/Chapter Four:

Sgberg, P. V. & Waehrens, B. V. (Forthcoming 2013jtegration of Manufacturing and
Development in Emerging Markets", in Slepniov, Ibhansen, J. & Weehrens, B. V. (Ed.), Global
Operations Networks: Exploring New PerspectivesAagendas, Aalborg University Press.

Abstract

The chapter investigates the problems related matiional integration between manufacturing
activities and R&D activities in emerging marketshwm multinational companies. A framework to
this end is developed and illustrated through frage studies from multinational companies, which
have established R&D and manufacturing in Chinmdia. The findings point to the importance of
adopting cross functions colocation drivers andtiogencies, such as clock speed, technological
complexity, as well as the extent to which locahatdtion is needed, as an integral part of corporat
relocation decisions.

5.5.  Abstract for Paper Five
Paper Five:

Harryson, S. J. & Sgberg, P. V. (2009), "How transff R&D to emerging markets nurtures global
innovation performance”, International Journal @cfinology and Globalisation, Vol. 4,
No. 4, pp. 367-391. Inderscience retains the cgbyri

Abstract

In the context of global R&D, we connect literatmre knowledge management to a network-based
theoretical framework helpful to explain the impaot R&D globalisation on innovation
performance. This framework is applied to two casmpanies, both global leaders within their
respective industries, in order to analyse thergxi@ which their strategic globalisation of R&D
activities, from Scandinavia to China, has contebluto increased innovation performance. Our
findings suggest that close interaction and cressliation with local knowledge networks are of
eminent importance for newly established R&D offisgs to improve overall innovation
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performance. Pack Tech illustrates this througholalgoration-intensive approach to university
competitions in China.

Keywords: innovation performance; R&D transfers; networkingmbidexterity; sources of
exploration; university collaboration in emerginguiets.
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6. Discussion and Conclusions

6.1. Summary of the findings

In this section, the findings from the various papeill be briefly outlined. In order to do so,ist
relevant to restate the research questions witsuhenary of the findings.

As outlined previously, the main research quesson

How do newly established foreign-invested R&D uimtemerging markets become able to carry
out their mandate?

This research question was divided in three sulstgpres, each focusing on a different aspect of the
research question. These questions will now bdeleane by one based on the findings in the
individual papers.

R&D Home Base Knowledge Utilization of Engagement of Local
Acquisition Local Talent Environment

Topic | Differences Different Impediments to Local Local
between points of knowledge interaction Industry-
different departure creation in between R&D University
business for captive  offshored R&D in  and collaboration
activities R&D emerging markets Manufactu-

offshoring ring

Paper | Paper one: Papertwo:  Paper three: Paper four: Paper five:

titles | Activity specific Industrial The transfer - and Integration of How transfer
knowledge influences  creation of Manufactu- of R&D to
characteristics on R&D knowledge within ring and emerging
in the transfer to  foreign Invested Development markets
internationali-  China R&D in emerging in Emerging nurtures
zation Process markets Markets global

innovation
performance

Captive R&D Offshoring Process

Table 5: Progression of the papers included in thesis in relation to the captive R&D
offshoring process

The purpose of Table 5 is not to outline a stage g#odel, but to illustrate that each of the five
papers included in this thesis particularly hightgya different part of the same offshoring process
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Papers One and Two particularly deal with earliergss of the offshoring process and are

particularly relevant in relation to Sub-questioneO Papers Three, Four, and Five highlight the

challenges and benefits that can be reaped in dtdges of the captive R&D offshoring process.

Paper Three is particularly relevant in relatiorSubh-question Two, whereas Papers Four and Five
are particularly relevant in relation to Sub-quastiThree. Iterations between the investigated

processes do take place, and they are likely t® pdkce simultaneously to some extent, as will be
elaborated on later in the managerial implicatisestion. Table 5 merely presents the logic of the
progression of the papers included in this thesis.

In contrast to much research that has exclusivelyestigated individual parts of the
internationalization process, this thesis investigathe captive R&D offshoring process
longitudinally. Internationalization theory in geakhas advanced to a rather sophisticated level
within the realm of its assumptions. This thesisitdbutes to internationalization theory by
guestioning an assumption in the Uppsala modeinaf internationalization: that various business
activities can be internationalized in the same.wesyproposed in Paper One, it is important to pay
attention to the differences between various bussinactivities because these differences have
implications for the offshoring process.

Paper Two outlines how documentation processesnvéhcompany have implications regarding
how easily the knowledge levels of newly recruiRflD employees can be elevated so that the
MNC can make best use of these R&D employees. i§hastopic that is further elaborated on in
Paper Three. As this takes place, the R&D unit e better able to leverage local sources of
knowledge networks in order to carry out its maad#t order to facilitate good interaction with
local manufacturing units already established lgcait is important to pay attention to
contingencies, such as clock speed, technologaalptexity and the need for local adaptation, in
order to obtain efficient knowledge flows betweefilRand manufacturing in emerging markets, as
described in Paper Four. Paper Five explores haal loniversities can be leveraged by newly
established foreign-invested R&D units. In thisserthere is a progression in terms of the level of
maturity or how far the offshoring process has esdlin relation to the focus of the different
papers, as initially outlined in Table 5. This tisetherefore goes beyond the contributions of each
individual paper by advancing our understandinghefR&D offshoring process, as a whole but let
us first revisit Sub-question One.

Sub-question One:How do newly established foreign-invested R&D snit emerging markets
acquire R&D home base knowledge in order to camtytleeir mandates?

As illustrated in Figure 10, the transfer of R&Dtiaities to emerging markets differs from the
transfer of other business activities in the sehaethe knowledge that is the most important & th
internationalization process is likely to be ta@ther than explicit and located within the MNC
itself rather than the new local context.
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Tacit

R&D Marketing

Extent to which

knowledge
is tacit
Manufac- .
; Purchasing
turing
Explicit
MNC Source of knowledge New local
context

Figure 10: Propositional model outlining charactstics of the knowledge that is the most
important for the internationalization of differerttusiness activities, from
developed markets to emerging markets

As an empirical illustration of the relationshipstioned in Figure 10 (from Paper One), it can be
mentioned that Pack Tech experienced that newlyarag R&D personnel did not have anyone to
learn from within the R&D unit in China. Althoughew employees spent a great deal of time in
Scandinavia receiving training lectures, it wadiclilt for them to make use of this training before
they were given opportunities to develop their exgmgial knowledge in real projects. This may
point to the tacit nature of the knowledge neededatrry out these activities. The importance of
receiving training at the R&D home base or from exignced people within the company was
emphasized across the investigated cases of R&blettments in China and India. This supports
the notion that the knowledge that is most impdrtEnm the internationalization of R&D to
emerging markets is likely to reside within the MMN@d that it is likely to be tacit, as outlined in
Figure 10. This knowledge is therefore dissimitathie knowledge that is most important for the
internationalization of marketing activities. Withthe case companies, it was emphasized that
when internationalizing marketing activities, itimportant to hire local people who have a great
deal of local experience. This may also point ® ticit component of this type of knowledge, but
the source of this knowledge seems to be the neal lcontext rather than the MNC. From a
managerial point of view, these differences tramslato important implications for the
internationalization processes of various busirsed#vities because different knowledge transfer
mechanisms are more or less relevant dependingeohusiness activity in focus. Expatriates have
often been mentioned as relevant for the transfala@t knowledge, and they are thus highly
important to utilize in relation to captive R&D sfforing into emerging markets in order to enable
the acquisition of R&D home base knowledge in needyablished units. Previous research has
suggested that expatriates are particularly relet@rknowledge transfer regarding low location
specificity business activities, which tend to behnically oriented (Fang et al., 2010; Anand and
Delios, 1997). Paper One enriches our understarafidgllustrates why this is the case empirically.

48



Admittedly, in certain situations, expatriates &ss relevant to use. This can be in situations in
which the tasks that need to be carried out inr@da location can easily be specified and areequit
straightforward. In emerging markets, there isroieneed for scaled-down products containing less
functionality, and perhaps also a lower level cdlgy than in more developed markets. A risk with
expatriates may be that in such cases, it can btycad expatriates rigidly adhere to the same
guality standards and suppliers they are used & dan be one way in which the price tag on
products can become too high for customers in emgrgarkets. Hence, rather than simply
assuming that expatriates are always importanelation to R&D offshoring, it is of course also
important to keep in mind that regardless of funmgtiif a task is straightforward and more in need
of local insights than skills and knowledge thavéndeen accumulated elsewhere, expatriates are
likely to be less relevant, or their skills shoddd combined with people who have needed local
insight.

Similarly to Dunning (2001), Paper One also questithe relevance of the Uppsala Model beyond
market seeking. This being said, it is importantkeep in mind that Figure 10 concerns the
internationalization of various business activitiesn developed markets to emerging markets, i.e.,
the differences between developed and emergingetsagkay a role in the relationships outlined in
the figure. For instance, it is likely that manutamng activities that are offshored from developed
markets into emerging markets are off a less stphied character, in which the production
processes are well understood and under contraulsecsuch manufacturing is more easily
offshored than other types of manufacturing aresoAknowledge from the new local context is
likely to be more important when offshoring R&D iadies to other developed countries, where
opportunities for knowledge seeking may be morendhaat. Another point is that regardless of
which kind of business activity a company wishe®ffishore to emerging markets, such as China
and India, some level of interaction with local larities is necessary. As R&D activities are
usually offshored subsequently to other types airmss activities, it is usually possible to legera
the experiences made in relation to the offshooihgther types of activities when R&D offshoring
is initiated. On top of this, Med Tech hired a lbegpert specifically to take care of the interanti
with local authorities in relation to getting neacilities up and running. Hence, this type of local
skills can be sourced locally with relative ease.

The findings presented in Paper Two suggest tlthisimial characteristics influence the extent to
which captive R&D offshoring is challenging to parh, particularly in terms of how difficult it is
for newly established R&D units to acquire R&D hobese knowledge, i.e., how difficult it is to
carry out primary knowledge transfer. For instanbew complex the transformation from
exploration to exploitation is differs across comiea (Kogut and Zander, 1993). The
transformation between exploration and exploitatiefers to when knowledge is transferred from
ideas to manufacturing, marketing, and other complgary skills. For Med Tech, the
transformation from exploration to exploitation wassed in China by the availability of
complementary assets: large test populations. Fechiehic Tech, the transformation from
exploration to exploitation seems more difficulpdamany problems are experienced in the
company in terms of coordinating various local digop in China.

What may have stronger implications for the abibifynewly established R&D units to acquire
R&D home base knowledge is that different compaairesnot equally forced to document R&D
knowledge. Med Tech is forced to document, i.edifgpa great deal of R&D knowledge in order
to adhere to the strict and lengthy test requirdmenlated to pharmaceutical products. For
Mechanic Tech, these requirements are not nearipmtassive. Because Med Tech is forced to
codify R&D knowledge, it is easier to transfer R&dDowledge in terms of primary knowledge
transfer for Med Tech than it may be for Mechan&cH. An important reason for this is that
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codified knowledge is more easily transferred ttait knowledge (Lane et al., 2001; Teece, 1998;
Teece, 1986). Also, for Med Tech, the technologdmlelopment within the industry seems to be
slow among other things because of the extensiiarred test requirements. This may, on the other
hand, encourage the use of IPR (Boisot, 1995b),retdye much R&D knowledge is made
accessible, e.g., in patent databases. Newly estadl foreign-invested R&D units can use this
knowledge. This was seen within Med Tech. The teldgical development within the industry
where Mechanic Tech is active appears to be faatef,the use of IPR seems to be less intense.
This represents one example of differences acrosganies in terms of the pressure to codify
R&D knowledge. These differences, in turn, creaiféeinces in terms of how easily newly
established R&D units can acquire R&D home baseMedge as a means of becoming able to
carry out their mandates. In the case of Med Tduk,seems to be more easily done than in the
case of Mechanic Tech, as illustrated in Paper Mioereas previous research (Lewin et al., 2009;
Li and Zhong, 2003) has outlined dramatic diffeesimn terms of which industries tend to offshore
R&D, Paper Two provides and illustrates a framewbek aids our understanding of why this is the
case. This framework is also relevant in terms oflasstanding how easily R&D homebase
knowledge can be acquired by newly establisheddgofimvested R&D.

In summary, it is relevant to make use of expatmatn order to facilitate the primary knowledge
transfer of tacit R&D knowledge from the R&D homask so that it can be acquired by newly
established foreign-invested R&D units in emergimgrkets. It is also relevant to leverage, to
whatever extent possible, already codified R&D hdrase knowledge when acquiring R&D home
base knowledge. Hence, beyond human knowledgeféranslocumentation processes and ICT
systems are also important because they can enablg established foreign-invested R&D units
in emerging markets to acquire codified R&D homsebknowledge.

Sub-question Two How do newly established foreign-invested R&D umt&merging markets
make use of local talent in order to carry out theandates?

The findings suggest that sometimes, superior wadiibn skills, but weaker socialization skills, in

relation to knowledge transfer and knowledge comaitan be found within newly established
foreign-invested R&D units in emerging markets ampared with the R&D home bases of the
investigated companies. Indications of good codifan skills within the newly established R&D

units exist in terms of good theoretical undersiiagdas well as proven abilities to come up with
process innovations, which may require good cadlifon skills, as outlined in Table 6. Within the

newly established R&D units in emerging marketpr@blem seems to exist in terms of a lack of
social initiative. Many engineers and scientisesnséo prefer to work on their own, which does not
nurture socialization, and thereby, the transfettamit knowledge is not nurtured (Nonaka and
Konno, 1998).
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['vpe of skill Codification Social ization

['vpe of problem where the skill may be How to solve existing How to find new problems
particularly relevant problems better to solve

['vpe of innovation where the skill may Process innovations New product or service

be particularly relevant

Table 6: Relevance of codification, and socializatiin relation to different types of
innovation-related activities

A barrier to the transfer of tacit knowledge isttiark-related socialization does not take place as
much. Innovations, which have their initial lifethin the investigated cases of newly established
foreign-invested R&D units in China and India, gelg concern technical process innovations or
optimizations. In other words these are innovatiovisich are created largely based on the further
development of existing codified knowledge withiretcompany, as well as application of good
codification skills within the newly established R&units. Activities that require these skills seem
to be particularly well suited for the investigatemses of newly established foreign-invested R&D
units in emerging markets.

Paper Three outlines similar findings as those doloyyHan and Froese (2010) among local recruits
within newly established foreign-invested R&D unisChina. However, Paper Three goes beyond
these findings and outlines implications in terrhg/bich activities are particularly relevant to car
out within foreign-invested R&D units in emergingarkets. Also, the paper provides a
reinterpretation of the SECI model, focusing on thierences between various types of tacit
knowledge, i.e., the technical dimension and thgnittve dimension of tacit knowledge. The
application of the technical dimension of tacit whedge, i.e., know-how, is often restricted by the
cognitive dimension of tacit knowledge. When knoswhis exposed to new mental models and
beliefs, it often becomes possible to apply knowrhio new ends. An implication of this is that
there is a point to mixing people with a lot of knbow with people with less know-how within a
specific area because people with less know-how lrang new perspectives and new mental
models, which can improve the applicability of ¢éxig know-how. R&D employees within newly
established foreign-invested R&D units in emergmgrkets will often initially have less know-
how than experienced R&D employees from the R&D badrase, but they are able to review the
R&D knowledge of the company in new ways. An examgl this could be the "good enough”
mindset of the local R&D employees within Mechamch. In this sense, the reinterpretation of
the SECI model is instrumental in terms of furtleucidating the commonplace notion that
diversity nurtures creativity. It is not only therabination of different types of know-how that can
nurture creativity. Also, different levels of kndwow can provide a benefit, particularly when
combined with different types of mental models dmtiefs, i.e., the cognitive dimension of tacit
knowledge.

Paper Three also adds to the discussion concerdifigrences between various types of

innovations, particularly the differences betweencpss and product innovations. Boer and During
(2001) find that few differences exist between picid process, and organizational innovations;
however, these types of innovation differ in temfishe required internal diffusion. Organizational

innovation requires more internal diffusion tharogess innovation, and product innovation

requires the least internal diffusion. Rather tf@using on the extent to which internal diffusien
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required as the point of distinction between vasidypes of innovations, Paper Three outlines
differences between product and process innovatiorterms of the different antecedent skills
required to carry out such innovations, as outlime@able 6.

In summary, it is relevant to assign tasks andegtsjto newly established R&D units, which
makes it possible for the local R&D employees tkenase of their good codification skills in order
to make good use of the local talent. This maytedia the optimization of technical processes.

Sub-Question Three: How do newly established foreign-invested R&D units emerging
markets engage local sources of knowledge in dadearry out their mandates?

Whereas Paper Four focuses on interaction withl im@aufacturing units, Paper Five focuses on
interaction with local universities. There arecolirse, other sources of knowledge, the interaction
with which could also be relevant to explore furth&s mentioned previously, emerging markets
do not always catch up equally within science ar@hdler technological innovation. For example,
in China, the catch-up process within science sewm$e faster than the catch-up process
concerning technological innovation. Local supgliare more likely to be relevant as local sources
of knowledge in emerging markets that are catchimgn terms of technological innovation and in
terms of science. Hence, in the near future, it l@gome more relevant to investigate how local
suppliers are engaged as sources of knowledgeatthas been so far.

A problem with the existing research on industryvarsity relationships is that it has generally
made use of readily available quantitative datay,oahd it has mainly contributed in terms of
describing the problems of industry-university ablration, rather than dealing with how such
problems can be solved. One such problem concbengap between discovery and development
(Jelinek and Markham, 2007). This problem can hQ@essed in terms of bridging exploration and
exploitation, and Paper Five contributes exampfdsw this is done. According to Li (2010), such
contributions are much needed, particularly intretato collaboration between foreign-invested
R&D and local universities in emerging markets. WWas Li (2010) investigates R&D alliance
partner selection, specifically in China, spannbmh companies and universities, Paper Five
contributes by exploring how partner selection &owhl collaboration is actually carried out. An
additional contribution of Paper Five is that wleerdPaper Four focuses on knowledge transfer
within the local emerging market context, PapereFalso explores how knowledge created in
collaboration with local sources of knowledge ansferred back to the R&D home base.

In relation to the answer to Sub-question Threés ftelevant to pay attention to the notion that
whether different organizational units are co-ledabr physically distant from each other has
important implications for knowledge transfer beéweéhem (Allen and Henn, 2006; Allen, 1977).
Beyond the need for local adaptation, Figure 1lirmsg clock speed and technological complexity
as relevant determinants of the need for the catioe of R&D and manufacturing in emerging
markets. Mechanic Tech illustrates a situation att@rized by high levels of all three dimensions,
seemingly with a high need for co-location and édygontrary to the situation experienced by Med
Tech. Perhaps more interestingly, Wind Tech seeamsxperience a need for the co-location of
R&D and manufacturing that is similar to Pack TecfThis is the case even though the situation of
Pack Tech is characterized by higher levels of letihnological complexity and need for local
adaptation than Wind Tech. This may indicate thatkcspeed somehow dominates the other two
dimensions in Figure 11. Lower levels of clock gsppeovide more time and opportunities to apply
traveling expert teams and other mechanisms, winey help to alleviate high levels of
technological complexity and the need for localpdaon.
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Figure 11: Characteristics affecting the importancef co-location of R&D and
manufacturing in emerging markets

None of the cases investigated in this thesis éxpeed a situation characterized by a high need for
local adaptation in combination with low levelstbé other two dimensions in Figure 11. Maybe, in
such a situation, it would suffice to merely havie@al R&D presence. However, co-location with
local manufacturing activities would not be necegséhe argument here is that in such a situation,
local R&D would enable the needed understandindhef local needs in relation to the R&D
activities. However, the low level of clock speeuddechnological complexity could possibly allow
time enough to interact efficiently with manufadgy, even from a distance.

Whereas previous research (Quan and Chesbrougld); Z0fang et al.,, 2008; Walsh, 2007,
Karandikar and Nidamarthi, 2006) has mentionedoibigortunities to co-locate R&D and already-
offshored local manufacturing as important drivefsR&D offshoring, Paper Four outlines and
illustrates a framework that explains when co-lmratais a means of knowledge transfer between
offshoring R&D and manufacturing in emerging maskistparticularly relevant.

It may seem highly intuitive to engage closely watlheady established manufacturing units when
establishing R&D units in emerging markets. Whapé&haps less intuitive is to engage closely
with local universities. Managers within the casenpanies Med Tech and Pack Tech did not
initially think of local Chinese universities aswtus sources of knowledge. The reason for this is
that the universities did not have much experienidé collaboration with companies from the
industries in which the case companies are activespite of this, Pack Tech initiated a close
collaboration with three selected local Chineseversities in order to develop distribution
equipment solutions. Pack Tech did not only intessith local universities in order to get the
universities to develop new concepts. The compdsty iacluded selected university students and
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professors in the further development of the meosiising concept at the company premises in
China and in Scandinavia.

Whereas Pack Tech interacted with local univessitiethe early explorative phases of innovation,
as well as later in the exploitative phases of wation, Med Tech did not interact closely with the

local Chinese universities in relation to the depetent of new concepts. Instead, the company
interacted with the local universities in order woderstand how to source special medical
equipment locally in order to gain access to gaaiuits and leverage the good opportunities for
conducting medical tests in the country to somerext

Whereas both companies benefited from their intenag with local universities, Pack Tech seems
to have benefited the most, e.g., in terms of n@ncepts for products relevant for global
implementation. Also, two patents were filed by IPaltkech regarding inventions created by
researchers from the local universities. Since Paath collaborated with local universities in the
exploration phase of innovation, whereas Med Tealalgsorated with local universities in the
exploitation phase of innovation, it is temptingdi@w the conclusion that local industry-university
collaboration in China should take place in thelesgiion phase of innovation. This is, however,
likely to be only a partial conclusion becausehbwdd be noted that Pack Tech also integrated
selected researchers and students from the urigsrsn the further development of the most
promising concept in Scandinavia and in China. Thtuszas made easier for the researchers and
students to explain and illustrate the best concepbont of R&D employees within Pack Tech in
more detail. The knowledge transfer process from elkploration phase of innovation to the
exploitation phase of innovation seems to have fitedefrom this human knowledge transfer and
made it easier to overcome, e.g., language probl&hes findings therefore suggest that it may be
beneficial to collaborate with local universities@merging markets such as China not only in the
exploration phase of innovation but also in thelexation phase of innovation, as outlined in
Figure 12. For the sake of simplicity, this is edlambidextrous industry-university collaboration.

Main strategy of I-U interaction Captured I-U benefits

Exploitation oriented strategy: Med Tech:

Lower-cost and lower-risk test of medicine for wider
exploitation across China and other emerging markets

Brand building by marketing the R&D investment

Improved recruitment opportunities - also for
exploration focused functions

Exploration and Exploitation Pack Tech:

oriented strategy: New implementable concepts for the distribution equipment
R&D pipeline

Goodwill and brand building without marketing local R&D
investment

Reduced time-to-market of higher performance lower cost
equipment by interconnecting creativity and process networks
through transfer of researchers

Figure 12: Industry-university interaction acrosgpdoitation and exploration
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Turning a critical eye to these findings suggelsé it may be difficult to integrate researcherd an
students from local universities in the companwider to allow them to further develop concepts
generated as a result of industry-university caltabon. What Pack Tech did to mitigate such
problems was to be selective in terms of which pedtp integrate in the company from the local
universities. Pack Tech established strong tied wahly some of the individuals from the
universities in the later stages of product devalept. Only the people behind the most promising
concept were invited to be integrated in the corgpl@n a period of time when the innovation
process shifted from the exploration phase of iltion to the exploitation phase of innovation. In
this sense, the transformation from exploratiorexploitation in relation to the local industry-
university collaborations of Pack Tech marked dt shitie strength from many weak ties to fewer
strong ties with relevant local universities.

The findings of this thesis that particularly pertao the engagement of the local sources of
knowledge as a means for a newly established foriengested R&D unit to become able to carry
out its mandate can be briefly summarized in thiviong way. It is relevant to pay attention to
clock speed, technological complexity, and the rfeetbcal adaptation when determining the need
for co-location with local manufacturing units. Alst is relevant to progress from many weak ties
to few strong ties in order to bridge exploratiamd aexploitation when collaborating with local
universities and progressing in the engagemerdaad Isources of knowledge.

6.2. Towards arevised knowledge transfer model

Some of the theoretical implications of the indiwadl papers have been outlined above. Here, the
author will attempt to visually carve out the thetaral contributions of the thesis as a whole.
Knowledge transfer within the MNC is important feewly established foreign-invested R&D units
in emerging markets to become able to carry out thandates. Knowledge transfer is also the core
theoretical perspective applied in this thesis. déern order to clarify the theoretical contributio

of this thesis, it is relevant to synthesize timelitngs of this thesis with existing knowledge tfens
theory. To this end, it is particularly relevantravisit Figure 13, which was also introduced ia th
theoretical framework.
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Contributed

v
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Willingness to transfer

a. Importance of China

subsidiary employees
b. Ownership type b. Link between learning
¢. Inter-partnerrelationship* and reward

*Applicable to Sino-foreign joint ventures only

Figure 13: A model for knowledge transfer (Sound&ng et al. (2004))

Figure 13 depicts the knowledge transfer proces® fa foreign MNC to a Chinese subsidiary. It
has many similarities to for example “Figure 1. @eatinants of intra-corporate knowledge

outflows from and inflows to foreign subsidiariés) overarching theoretical framework” by Gupta

and Govindarajan (2000), but due to the emergingketaocus in this study Figure 13 can be
considered particularly relevant here. Admittedhigure 13 focuses on China specifically, not on
emerging markets in general. Also, Figure 13 relai® knowledge transfer across different
offshoring business models, i.e., fully owned sdiasies and ventures, but it is still relevant as a
starting point for the synthesis exercise descrddsul/e.

6.2.1. The papers of this thesis in relation to the figure

Of the four square boxes in Figure 13, Papers @deTavo included in this thesis relate particularly
to the box “capacity to transfer,” whereas Papareé&hdiscusses the skills of the employees in the
investigated newly established R&D units, as walltieir R&D home base colleagues, and it
thereby pertains particularly to the point “qual#iions of employees” in the box named "capacity
to learn" in Figure 13. Papers Four and Five rgbaicularly to the box “Capacity to engage local
knowledge sources,” which will later be integratetb Figure 14, but let us first deal with Figure
13 as it is and try to prune away a few elementeenmodel that seem to be redundant based on the
findings of this thesis and the findings of othesearchers, as outlined in the theoretical framlewor
“Willingness to transfer” is a similar construct tonotivation to transfer,” which has been
mentioned by many knowledge transfer researchetshds received limited empirical support. In
relation to the box "willingness to transfer," Wagtgal. (2004) mentions the following three points:

1. importance of China subsidiary
2. ownership type
3. inter-partner relationship, which is only applicalbd Sino-foreign joint ventures.
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Wang et al. (2004) mention that willingness to sfanis likely to be higher in relation to wholly-
owned subsidiaries rather than foreign joint veegurThe findings of this thesis do not provide
much evidence to disagree with this suggestionthAtsame time, since the investigated cases in
this study only concern wholly-owned subsidiariee tmpirical data do not allow sufficient
opportunities to discriminate between knowledgadfer in relation to wholly-owned subsidiaries
and joint ventures. Therefore, of the three pomentioned above, the latter two have particularly
limited relevance in relation to the findings ofstithesis. In general, willingness to transfer seg@m

to be present in the investigated cases, and tbesfof the papers included in this thesis has
therefore been targeted elsewhere. Similarly, tibent to learn from the R&D home bases in the
respective companies seemed to be high among thiewees in the investigated newly established
foreign-invested R&D subsidiaries. This makes onestjon whether the boxes "willingness to
transfer" and "intent to learn" are relevant tolude in a model of knowledge transfer to fully
owned subsidiaries in emerging markets, such asaCdmd India. It seems relevant to assume that
indeed, willingness to transfer and intent to |leam present. Hence, for the sake of parsimony, it
possible to exclude these two constructs from sufibure altogether. In Figure 14, Wang et al.’s
(2004) original model has been changed in the straethe boxes “willingness to transfer” and
“intent to learn” have been removed. In doing st aeeds to keep in mind that the constructs are
not as much removed from the figure as they aegnated as underlying assumptions in the same
figure. In Paper One, it is mentioned that somedinige Chinese R&D employees within Med Tech
have to wait for input from the R&D home base beftirey can proceed. To some extent, this may
be due to a lack of willingness to transfer. Howewadthough such examples can be found, this
seems to be the exception rather than the ruletHer words, based on the investigated cases, it
seems safe to assume that the parent is willingatsfer knowledge and the recipient is motivated
to receive and apply that knowledge.

In relation to the remaining constructs in Figude Wang et al. (2004) reduce “capacity to transfer”
to simply the quality of the knowledge base of plagent and expatriate competences. Their notion
of knowledge base does not include any charadteyisf this knowledge base beyond its mere
quality. It does not consider characteristics oé tknowledge base that are likely to have
implications for whether and how the knowledge beae be transferred to the recipient. They
thereby seem to suggest that as long as the kngevledse is good and expatriates are competent,
there is high capacity to transfer the knowledgeweklver, expatriates may not always be equally
relevant as a means for knowledge transfer, antegtual characteristics of the knowledge base in
terms of how and where it is stored are not comsiiéy Wang et al. (2004). They do not clearly
distinguish between knowledge pertaining to différgypes of functions either. Papers One and
Two help to outline such contingencies in relatimn the home knowledge base and their
implications for the knowledge transfer processeSehpapers thereby help to further describe the
knowledge base and the implications the charatitexisf the knowledge base have in relation to
the capacity to transfer knowledge.

Wang et al. (2004) mention that “capacity to IéamFigure 13 is similar to absorptive capacity,
which as previously mentioned, can be defined thg ‘ability to recognize the value of new
information, assimilate it, and apply it to commatends (Cohen and Levinthal, 1990; p. 130).
Cohen and Leventhal (1990) stress the importanceriofr related knowledge in relation to
absorptive capacity, and this is also where Wanglet(2004) focused their efforts in their
explication of the construct “capacity to learnggarding which they provide evidence suggesting
that Chinese employees are more likely to recogtiizevalue of parent technological skills over
management skills. However, they do not spend neffdrt in the paper on the discussion and
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exploration of whichcommercial endsire then likely to be relevant when making us¢heflocal
talent — an issue further developed in Paper Three.

Capacity to transfer Capacity to learn Capacity to engage local
knowledge sources
a. Partner identification -
and selection
b. Integration

a. Qualifications of
employees
. Emphasis on training

a. Knowledge base
b. Expatriate competences

Knowledge

Knowledge

Knowledge

i Acquired by contributed by
gom (l;uted newly established local sources
Y R&D unit of knowledge

Distinctive
Capability/
Mandate

Figure 14: A revised model of knowledge transfengaly established foreign-invested R&D
units in emerging markets

The boxes “capacity to engage local knowledge smjic“knowledge contributed by local
knowledge sources,” and the circle “distinctive alaipty/mandate” have been added in Figure 14.
The arrow between the box “knowledge acquired bylyestablished R&D unit” and the circle
“distinctive capability/mandate” describes how tbhemer enables such newly established foreign-
invested R&D units to develop and carry out digtireccapabilities, i.e., their mandate. The arrow
between “knowledge acquired by newly establishedDRé&it” and “knowledge contributed by
local sources of knowledge” points in both directian order to illustrate that knowledge is also
shared with local sources of knowledge when theseeagaged in collaboration. Kalling (2003)
defines knowledge transfer as something that tpkeese within the organization. The relevance of
integrating extramural elements, such as local cgsuiof knowledge, in a knowledge transfer
model, such as Figure 14, can therefore be questiddn the other hand, the notion of making use
of extramural actors in the knowledge processdsrs is by no means new. For example, Nonaka
and Konno (1998) mention the relevance of sociadjzvith suppliers and customers. In Figure 14,
local sources of knowledge have a different rontbther parts of the MNC, particularly the R&D
home base. Rather than acting as knowledge cotdrper se, local sources of knowledge are
more likely to act merely as catalysts that disectl indirectly catalyze the creation of distinetiv
capabilities within an R&D unit.

In order for newly established foreign-invested R&iits in emerging markets to be able to obtain

such catalyzing effects, local sources of knowledlged to be engaged. To this end, it is relevant to
consider how to identify and select collaborati@artpers among the local candidates. It is also
relevant to consider what level of integration eeded with such local collaboration partners and
how it can be obtained. Partner identification aedection are therefore mentioned along with

“integration” in the box “capacity to engage lokabwledge sources,” as illustrated in Figure 14.

Paper Four focuses on the collaboration with lesahufacturing units in emerging markets, and
hence, it does not explicitly pertain to collabaatwith extramural actors outside of the MNC.
However, the paper outlines contingencies thatuerfte whether physical integration is needed in
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order to facilitate knowledge flows in relationriewly established R&D units in emerging markets.
The paper therefore relates mainly to the pointe@nation” in the box “capacity to engage local
knowledge sources.” In Paper Five, how Pack Teel ascompetition to identify and select which
local partners (among local universities) to cadlatte and establish strong ties with is described.
the paper, how the selected team was integrated¢hetR&D unit, as well as the R&D home base,
was also described. In this sense, Paper Five dpathstopics mentioned in the box “capacity to
engage local knowledge sources” in Figure 14. WAweileaper Four outlines contingencies for
whether integration is needed, Paper Five illusgrain example of how this takes place.

To sum up, the research efforts presented in lieisis have provided a rare look into the processes
of how knowledge is transferred into foreign emeggmarket locations, integrated and combined
with local knowledge, and potentially transferreatk again. A benefit of Figure 14 is that it takes
Figure 13 beyond its focus on primary knowledgendfar. As Figure 14 also incorporates
“knowledge contributed by local sources of knowlkeddt provides a more firm conceptual basis
from which to implement managerial practices thatmore likely to result in reverse knowledge
transfer than Figure 13 was in its original design.

6.3. Managerial implications

In the following, an attempt will be made to extraod synthesize some managerial implications
from the findings of this thesis. The results af thesis can help Scandinavian MNCs that offshore
R&D into emerging markets such as China and Indiaurture the ability of newly established
foreign-invested R&D units in emerging markets trrg out their mandate. Zedtwitz (2004)
describes various ways in which the performancéocdign-invested R&D units are evaluated.
Figure 15 is relevant as a means of evaluating R&D performance at the initial stages of captive
offshore R&D establishments in emerging marketss Than area in which the existing literature
has been rather vague.

It is beneficial to consider emerging markets @@ in which knowledge gaps are likely to exist,
but good codification skills can be found. Knowledgaps can be decreased by encouraging social
interaction and knowledge sharing within and beyoit@ emerging market R&D unit.
Collaborative R&D projects with the R&D home basel docal universities can enable R&D units
in emerging markets to carry out their mandates €aptive offshoring of R&D to emerging
markets has implications for internal processea sompany at large. It is important to ensure a
common IT platform and information communicationschnology where project files and
documentation can easily be shared across the R&D and R&D home base. Increased
geographical distance may suggest a strong empbiagdise codification of knowledge in order to
ease its transfer. However, due to the often teatitire of R&D knowledge, knowledge codification
should not necessarily be considered the answall fwoblems, because tacit knowledge may be
more efficiently transferred and created by mednsooialization within and beyond the walls of
the company. However, the often-good codificatikiissthat can be found in emerging markets,
may nurture process innovations, particularly thehier refinement of existing technical processes.

As previously outlined, the journey newly estaldighforeign-invested R&D units in emerging
markets travel in order to become able to carrytioeir mandates can be divided into the following
three sub-processes:

1. acquire R&D home base knowledge
2. make use of local talent
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3. engage local sources of knowledge

- ———— -
= ——— ——
— - i
- -

v v
Acquisition of R&D Engagement of Local
Home Base Sources of Knowledge
Knowledge + Fascilitate interaction e.qg.

by co-location
+ Progression from many

. Expatriatio_n weak to few strong and
. Docymentat_lon integrated ties as
* ICT interaction collaboration progresses

from exploration to
exploitation

Utilization of local
talent
in the R&D unit

+ Codificationrather than
Socialization
*  Optimization tasks
* Local adaptation

Figure 15: Propositional model of how newly estahéd foreign-invested R&D units in
emerging markets become able to carry out theirdates

These three sub-processes are illustrated withredpoxes in Figure 15.

In the left part of Figure 15, how expatriationimsportant in order to acquire R&D home base
knowledge, particularly as it pertains to tacit R&DBme base knowledge, is illustrated.

Although expatriation and mutual visits betweerR&D home base and a newly established R&D
unit are important, this does not mean that efftartsnsure that a common IT platform and ICT are
in place should be neglected. Such efforts maleasier to exchange information. For a newly
established R&D unit, it is easier to acquire antkgrate already-documented R&D knowledge
from the R&D home base in this way. The box in le¢tom of Figure 15 illustrates the relevance
of making use of local talent in ways that makeassible to exploit the often-good codification

skills of R&D employees in emerging markets, sustChina and India. As indicated in the bottom
of Figure 15 and outlined in Paper Three, one wagd this is to specify tasks that pertain to the
optimization of existing technical processes. Otiene, it may be possible to assign more
complicated tasks that require more social init&tio carry out, but somewhat simpler tasks can
serve as a starting point. It is also relevant thatlocal adaptation of products takes place lpcal

Hence, in relation to such activities, it can als® important to make use of local talent, as
illustrated in the bottom of Figure 15. Local addjmn does not necessarily require good
codification skills, but the local presence makesportant to carry out such adaptation locally to
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whatever extent possible. This does not mean twal ladaptation is easily carried out by newly
established foreign-invested R&D units in emergmgrkets. For example, Med Tech and Pack
Tech have experienced that a lot of support froenRBD home base can be required.

In the right part of Figure 15, the importance aifitating interaction, e.g., by co-location irder

to engage local sources of knowledge is illustrateds also illustrated that it is important to
progress from many weak ties to fewer strong tgetha collaboration progresses from exploration
to exploitation.

6.3.1. The interrelations between the sub processes

The interface and interplay between the three sabgsses in Figure 15 is particularly important.

Dashed and non-dashed lines have been used toatdhedoxes in Figure 15. This has been done
in order to illustrate the importance of creatingad balance and synergy between the different
sub-processes. This means that when carrying qubfatiie sub-processes outlined in Figure 15, it
is also relevant to pay attention to the othermudzesses, particularly the boxes that are condecte
with non-dashed lines.

The top line in Figure 15 between the boxes “adtiois of R&D home base knowledge” and
“engagement of local sources of knowledge” is madshed because it is important not to
jeopardize R&D home base knowledge, which the commioes not want to share in the local
environment. On the other hand, the biggest patefar the creation of reverse knowledge transfer
and reverse innovation from foreign R&D units ikely to reside in the interaction with local
sources of knowledge. Still, particularly in emexgimarkets, where knowledge seeking, as
previously outlined, is less likely to be possiblgfront, the potential for such reverse knowledge
transfer cannot be reaped without first sharingidedge locally. In weak appropriability regimes,
trust has to substitute for legal contracts. A IdR&D unit therefore has a key role to play in term
of managing the local relations around the unit emterms of choosing who to collaborate with.
Pack Tech experienced a competitor teaming up witbhcal university in order to copy some
equipment that was originally developed by PackhT#ds interesting to note that the university in
guestion was a university with which Pack Tech hatdcollaborated. One can speculate regarding
whether some level of collaboration with the unsigr in question could have preempted such
guestionable behavior.

The left non-dashed line in Figure 15 points to plaeticular importance of acquiring R&D home
base knowledge, keeping in mind the nature and [@viecal talent, as well as the tasks they are
anticipated to carry out, i.e., keeping in mind sld-process “utilization of local talent in the R&
unit.” When establishing a new R&D unit in emergimgrkets, it is not always possible to evaluate
the opportunities to engage the local environmgiftomt. Hence, it makes more sense to focus on
acquiring R&D home base knowledge in order to ble &b make good use of local talent in the
R&D unit. If the role of the R&D unit is clear, thakes it much easier for the employees to know
what knowledge they need to absorb from the R&D édrmse and how they are supposed to
contribute. One problem experienced across thesaaas an initial lack of clarity of the role of the
newly established R&D units. Within the cases, #8ems to have had negative implications for
primary knowledge transfer. If R&D employees in thewly established R&D units do not know
how they are going to apply their received trainimgs difficult to know where to focus attention.
As a step toward aligning the activities of newbtablished R&D units with R&D home base
activities and in order to ensure good primary kieolge transfer, it is important that newly
established R&D units depend on their R&D home dasiially. If newly established R&D units

61



have to clear their activities with the R&D homeséait decreases the risk that newly established
R&D units will invest excessive resources in thecreation of knowledge that has already been
accumulated at the R&D home base, i.e., resoumvessied in knowledge duplication. If the
activities of a newly established R&D unit relatesvhatever it independently feels like doing, the
risk is high that the R&D unit will simply mind itswn business, without realizing opportunities to
learn from and improve knowledge already accumdlateewhere in the company.

There is also an element of consistency that evagit to consider in relation to the capacity to
transfer knowledge and the related implicationstha opportunities for newly established R&D
units to acquire knowledge. In times of crisis, tteveling budget is cut down, e.g., within Wind
Tech and Mechanic Tech, and socialization acros®R&D home base and the newly established
unit suffer from this. R&D home base personnel a#so easily become a bottleneck. They are
needed in order to train people in the newly eghbt R&D unit, but particularly when business is
good, they are already busy carrying out their ¢asks. Then, they need to train people at the new
unit, and on top of this, these people may alsd stasend back requests for changes in products
and processes, which may need approval from the R&mDe base in order to be implemented.
Then, the home base is easily drowned in such stgjiretheir everyday life.

The right non-dashed line in Figure 15 points te itmportance of considering the skills of local
employees and the activities they carry out inRI&® unit when engaging the local environment.
As the employees in newly established R&D unitemmerging markets become more capable and
knowledgeable, it becomes important to grant matereomy in order to make it possible to reap
local opportunities. On the other hand, too mudustry-university collaboration to soon may not
necessarily contribute to the ability of newly édithed R&D units in emerging markets to carry
out a mandate, or it may do so at an excessive &tk Tech initiated industry-university
collaboration very early in the captive R&D offshy process. However, for Pack Tech, although
promising concepts were developed in the first dowf industry university collaboration,
subsequent collaboration in China has so far beam isuccessful than the first round. One reason
is that Pack Tech now focuses on smaller, less tayabiprojects when collaborating with local
universities in China. Another reason is that thapleyees in the R&D unit are more
knowledgeable of advanced packaging technology aaadtherefore better able to interact with
local sources of knowledge and, for instance, céacdl university students during projects. When
an R&D unit has just been established, such aettvitmay be difficult to carry out. Newly
employed local recruits may have knowledge abouthvprofessors and students are relevant to
approach. However, at the same time, they lackcserit industry-specific knowledge to engage
them in a relevant way. Expatriates from the R&Dnleobase may have relevant industry-specific
knowledge, but they may be less knowledgeable alvbigh professors and students to approach.
Of course, they can consult their local colleagemscerning these matters; however, R&D home
base expatriates seem to spend their time bettidreyf prioritize interaction and the sharing of
knowledge with their new colleagues rather tharallamiversities from the get-go. On the other
hand, if a newly established R&D unit begins t@ratt and collaborate with local universities from
the get-go, they start to get experience with tyye of activity, which they can benefit from later
on. The point here is not to say that newly esshblil foreign-invested R&D units in emerging
markets should avoid collaboration with local s@srof knowledge from the point of inception. It
simply seems to be important to start small.
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6.4. Conclusions

The main findings constituting answers to the redequestions and the purpose of this work have
been outlined above. It may, however, be worthwtolesketch a few additional conclusions of a
more general character resulting from this reseprofect:

An initial knowledge gap existed within the invegstied cases of foreign-invested R&D units
in emerging markets. Such knowledge gaps may aisb when R&D is transferred from a
mature market to another mature market, but theynzore likely to exist within emerging
markets, although this greatly depends upon theifspdield of R&D because different
kinds of expertise are likely to be available irffetent locations (Sdlvell, 2003). The
character of knowledge gaps in emerging marketsisem®t to be due to a lack of theoretical
understanding per se. On the contrary, based omnttestigated cases, a good theoretical
understanding seems to be available in emergingetsarHowever, few opportunities may
have been available to train the ability to applylhe notion of knowledge being easier to
transfer if it is codified (Lane et al., 2001; Teed998; Teece, 1986) depends on the
assumption that sufficient codification skills gr@ssessed by the receiver, in order to enable
the receiver to understand the knowledge beingsteared (Hansen, 1999). The findings
suggest that this assumption holds true in termshef codification skills of the R&D
engineers and scientists working for the case campan emerging markets within the
investigated R&D units.

The implied notion that knowledge recreation netxsake place in order for knowledge
transfer to occur (Szulanski, 2000) may depend upenextent to which knowledge has
already been codified in a relevant way that isliagple for the recipient. If knowledge has
been codified, but still cannot be understood gy riceiver, it is more likely that relevant
codification schemes need to be internalized byrélogient in order to make it possible to
understand the knowledge rather than that the keuhyd needs to be re-created per se.

The present study adds to previous research oromatigh and exploitation (Kogut and
Zander, 1993; March, 1991) by providing empiricadence, as seen in the Med Tech case,
which indicates that the codification of R&D knowte, as well as the availability of
relevant complementary assets, eases the trangfomfiaom exploration to exploitation.

Several of the newly established foreign-invest&DRInits investigated in this study went
beyond their stipulated mandates. For instances Pach experienced how the R&D unit in
China, in collaboration with local universitiesynad out to develop test equipment that is
now being implemented on a global scale within dbepany. This example illustrates the
benefits that can be reaped when the local envieoins successfully engaged (as requested
by: Zaheer and Nachum, 2011). It also supports the®ry suggesting that subsidiary
mandates are likely to evolve dynamically over tirf®rkinshaw and Hood, 1998;
Birkinshaw, 1996).

Manufacturing activities are often described as l@ale adding (e.g. Mudambi, 2008) and
hence implicitly less important for society. Howgvenanufacturing activities indirectly
generate value, because it is important to cartyhayher value adding activities, such as
R&D, in proximity to manufacturing activities. Sudtienefits were reaped by R&D units in
China and India within three of the four cases stigated in this thesis. Teece (1986) would
probably agree that such indications make it releva reconsider the importance of
manufacturing activities.
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* The Uppsala model of firm internationalization (dokon and Vahlne, 2009; Johanson and
Vahine, 1977) is relevant for the internationai@atof marketing activities (Forsgren in:
Forsgren and Johanson, 2010). However, due todssfon local market knowledge, it is
less relevant in relation to captive R&D offshoringp emerging markets.

* In the international business literature, differantions of distance are described as crucial
barriers to firm internationalization. However, nelation to R&D offshoring and the
internationalization of other knowledge creatiorented activities, certain types of distance
may also constitute potential benefits, not onlyribes. To this end, it is interesting to
consider the distinction between the technical disien of tacit knowledge and the cognitive
dimension of tacit knowledge, as described by Nanakd Konno (1998). The technical
dimension of tacit knowledge can largely be desdibs know-how, whereas the cognitive
dimension of tacit knowledge concerns “beliefsaldevalues, schemata, and mental models
which are deeply ingrained in us and which we oftde for granted” (Nonaka and Konno,
1998; 42). The application of know-how, i.e., theplecation of the technical dimension of
tacit knowledge, is often restricted by the cogmitilimension of tacit knowledge. In relation
to R&D offshoring, R&D home base knowledge and kdmw is exposed to different
mental models, i.e., cognitive dimensions of t&eibwledge, which have the potential to
change the knowledge into something new. New agiphios for know-how thereby come
into existence, and knowledge is created. In thiss, differences in the cognitive dimension
of tacit knowledge represent knowledge creatioremkal in terms of new perspectives and
potential new applications of existing know-how.oltver words, those types of distance that
are likely to result in differences in the cogngtidimension of tacit knowledge, i.e., beliefs,
ideals, values, schemata, and mental models, shotilonly be considered as barriers to firm
internationalization. For instance, in relationR&D offshoring, where knowledge creation
at some level is important, such types of distaalse represent a potential benefit to be
reaped during the internationalization processemms of new perspectives. For example,
Med Tech mentioned how surprising new perspectivee applied when the scientists in
the Chinese R&D unit analyzed material that hadaaly been analyzed at the R&D home
base. For instance, aspects of institutional digtate.g. Xu and Shenkar, 2002), i.e.,
regulatory, normative, and cognitive distance, m@ate such positive potentials.

6.5. Limitations

Cases from various industries have been investigatéhis thesis. This was necessary in order to
investigate differences across industries in ratatio foreign-invested R&D units in emerging
markets. However, comparisons across industries limag along certain biases (Mcphee, 1990)
because the conditions for innovative activity tanddiffer across industries. The case study
approach applied in this research project hasitia&tl a good understanding of these conditions
within the individual companies and their respeziivdustries. This minimizes such biases.

6.6. Further research

The findings of this thesis can inform further sasd and hopefully, such studies will set out &t te

the propositions outlined in this thesis. In partiér, when performing an exploratory case study, it
is difficult to predict the outcome of the reseaefforts beforehand. In a sense, the final result
largely constitutes a basis for further studies] #nis therefore also important to give some
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attention to these aspects here. Some suggestiohgther research have already been made in the
individual papers, and these will not be restatext hRather, further research suggestions resulting
from the overall research project will be outlirtaefly.

6.6.1. Influences from culture/context

The Wind Tech case made it possible to include gogpimaterial from India, not only China,
thereby enabling some comparisons between emputetal from both countries. Further research
may help us understand if and how cultural andeedotl factors influence how newly established
foreign-invested R&D units in emerging markets beeaable to carry out their mandates. Sgberg
and Akerman (2010) provide an initial attempt t@ tend, but further research may improve our
understanding in this specific area.

6.6.2. Industry-specific investigations

The case study presented in this thesis includselsciiom various industries. Further research may
attempt similar investigations within the same istdy

6.6.3. Back-shoring and reconfiguration

Companies that are able to dynamically reconfighe#r global footprint may have much to gain.

This thesis has investigated newly established R#ids in emerging markets. Sometimes, it may
be relevant to relocate such R&D units. This predesiot investigated in this thesis, but is indtea

left for further research.
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