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Abstract

The multinational corporation (MNC) to a large extedetermines its sustainable
economic success through the effective managenfidmnioaviedge flows within and across its
boundaries.

Based on the business network theory, the thegiieapa micro-perspective by
drawing on an exploratory case study, which examihew a German-headquartered
technology provider manages knowledge flows, wlaidhreversed from its subsidiaries, and
how these subsidiaries create their own knowledgpending on the specific external
environments that they develop. The research isitevas approached and operationalised by
collecting and analysing qualitative data at tweele of analysis (these being at headquarters
and subsidiary level).

Key results that emerged from the case study itelidatfirstly , the MNC manages
reverse knowledge flows in close relation with ttechnology differentiation” approach that
the MNC developed as a response to increasing dameeressures that it had faced in the
1990s. Secondly the results suggest that the dynamics of ecorgntige case study
especially focused on China in this respect, havengpact on product developmeiftirdly ,
the results indicate that in addition to the exaéenvironment that subsidiaries develop, the
senior local management of the subsidiaries playsingortant role in motivating the
employees to create new knowledge and learningodées and in discussing drivers of this
motivation with the headquarters’ management.

Key words Reverse Knowledge Flows, Business Network Thedéngwledge Management,
Multinational Corporations, Subsidiary
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1. INTRODUCTION

This first chapter gives an overview of the overaiearch purpose of the thesis by revealing
why several aspects in respect of the selecteditsolject of knowledge management (KM),
in the context of a multinational corporation (MNG@ye relevant for exploration in depth.
The chapter opens with the presentation of the mmasearch question; the remaining
paragraphs review how the research question emémgasand contributes to, contemporary,
practical and theoretical debates on the subjepplydng a micro-perspective, the thesis
draws on an exploratory case study of an MNC. Thegpter concludes with a definition of
research objectives set for the two levels of asiglythe headquarters and subsidiary level,

and sets out the structure of the remainder ofttesis.

1.1 The research question

The aim of the thesis is to explore the followiegearch question:
How are reverse knowledge flows from foreign MNC subsidiaries, hereafter
subsidiaries, managed by the MNC headquarters, hereafter headquarters, of a
German-based MNC and how is the knowledge that is reversed from the
subsidiaries created within their local contexts through knowledge sharing

between the subsidiaries and their external environments?
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1.2 The overall research purpose

Based on the business network theory of the MNE otferall research purpose of the thesis
Is to advance the state of our theoretical undedstg of how reverse knowledge flows sent
from subsidiaries to the headquarters of an MNCnaaeaged by the headquarters, and how
the knowledge that is reversed from the subsidiaisecreated within their local contexts
through knowledge sharing between the subsidianestheir external environment.

By applying this micro-perspective, the thesis draam an exploratory case study,
hereafter, the case study, of a German-headquartetdtinational weighing, measurement
and automation provider. This single case studpmpasses four separate sub case studies,
which are conducted within this same MNC: one sagecstudy is conducted at headquarters
level, and three sub case studies at subsidiagy}.lev

Although these four sub case studies encompastt@bpoints of research according
to the main research question and two differeneliewf analysis, there is a strong link
between the one sub case study that is conductegbdtjuarters level and the three sub case
studies that are conducted at subsidiary level.lifkes their relationship in respect of intra-
corporate knowledge flows. It is the central aimttué thesis to analyse this relationship in-

depth, and thereby to provide an exploration ofntian research question.

1.3 The contribution of the thesis

On the basis of distinct aspects that are highgighn boxes within the following paragraphs,
as well as identified gaps within the business ammhagement literature, hereafter the
literature, which are briefly introduced in the ggraphs below each respective box, the
following paragraphs review the way in which thedis constitutes a valuable contribution to

contemporary, practical and theoretical debatethersubject.
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1.3.1 The importance of knowledge at firm level

Box 1: The key resource knowledge

For some time now, knowledge has been identified essource that plays a central role in
the management of a firm because it is regardednagjor determinant of a firms” innovative
capacity and its related performance and behayDavila et al., 2006; Grant, 1996; Zack et
al., 2009). Moreover, the resource knowledge has lescribed as playing a central role in
the organisation of worldwide markets (NavarettiTérr, 2000). The case study leads to a
better theoretical understanding of knowledge, dtsation, its protection, as well as
knowledge sharing at the firm level by discussihg ttechnology differentiation” approach
that increases the firms” exploitation of its distiinternal knowledge base, while trying to

meet external market demands.

The role of knowledge, its important dimensiong] garticularly its relevance for the
management of a firm and across its boundaries gawveed much attention from academic
scholars over the last fifty years (Cantwell & Muoda, 2004; Polanyi, 1958, 1966; von
Hippel, 1988; Winter, 1987). In fact, KM itself & activity that is hundreds of years old;
Hansen et al. (1999), list the transfer of comnadrexpertise from one generation to the next
within family businesses, the exchanges of craftsmigh their apprentices, or the sharing of
experiences among workers as typical reciprocaé@aspof KM which have existed for
centuries.

However since the mid 1990s, knowledge has inangdsibeen pushed into the
epicentre in business and management-related del&itee that time, knowledge has been

identified as being one of the most critical resegrwithin a firm, while the management of
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knowledge, and in particular the transformatiorknbwledge into innovation, especially in
respect of products and services, has been deciardlde most critical role in the overall
management process of a firm (Davila et al., 2@&nt, 1996; Nonaka & Takeuchi, 1995).
More concretely, we have seen that the managenidmibavledge or particularly the creation
of knowledge, along with the sharing and transheyrof knowledge, have been increasingly
identified as being closely related to what driveesirm’s performance and its distinct
behaviour (Hitt et al., 1999, 2000; Switzer; 20d8ck et al., 2009). In a broader sense, what
underlies these propositions is the widely accepiggiment that we have seen a transition
from the industrial age where capital was the m@dtiable resource, to an age in which
knowledge is increasingly perceived as the mostaldé resource (Bresman et al., 1999).
What is noticeable in the broader sense of KM & #ithough there is much academic
debate on the role of knowledge as the most impbr&source in a firm and the question of
how it can be managed most effectively, there ielisystematic study of how new
knowledge is created at firm level, or where exaktiowledge resides within the firm, as
well as how the process of knowledge creation arwhkedge sharing might best be managed
and exploited by the management of a firm (FrosEl#u, 2005; Michailova & Nielsen,
2006; Nonaka & Toyama, 2003; Phene & Almeida, 2008)reover, research on how to
effectively protect the resource knowledge remamgs infancy (Randeree, 2006). Today,
these observations are mainly related to one ohtbst powerful types of firm, the MNC.
The case study examines how and why a German-haddoed MNC developed its
‘technology differentiation” approach to organige international knowledge creation,
protection and sharing, by concentrating on its &egnpetencies and by splitting some of
these key competencies amongst its business netfmibsidiaries. The link between the

“technology differentiation” approach, and the ngemaent of knowledge, particularly reverse

16



knowledge flows in the MNC, constitutes a key tledical insight. Chapter five will outline

this approach in depth.

1.3.2 Reverse knowledge flows in an MNC

Box 2: Reverse knowledge flows

Subsidiaries have been identified as being abl@npially, to constitute a valuable source

knowledge that can make an important contributmthe overall success of an MNC (Frc

of

St,

2001; Frost et al., 2002; Nobel & Birkinshaw, 19%&panastassiou & Pearce, 2008; Young

& Tavares, 2004). The case study explores typdenofvledge flow within the MNC and

discusses why knowledge flows, related primarilyéeearch and development (R&D) a

market particularities, sent from the subsidiateethe headquarters, are relevant for an M

NC

In gaining a competitive advantage. Moreover, nobshe differences in the nature of reverse

knowledge flows that subsidiaries send to theidiqearters are identified as being related to

the key competencies that the subsidiaries havis. direction of knowledge flows, reverse

knowledge flows, sent from subsidiaries to the leadters receives increased attent
within the literature (Ambos et al., 2006; Hakangoilobel, 2000; Johansen, 2007; Yang

al., 2008).

ion

et

The central task of an MNC is to manage knowledged, or knowledge transfers,

across borders in such a way that they enable tH€ kb gain a competitive advantage in

an

international setting (Bartlett & Ghoshal, 1989;r&szewski 2008; Mudambi & Navarra,

2004). The theoretical concepts of knowledge flawd knowledge transfers are identified

as

being closely related to each other and are, inyntaises, used interchangeably within the

literature (Gupta & Govindarajan, 1991; Mudambi02)) The management of knowledge

17



flows does not follow a straightforward processerewhen it takes place within a domestic
firm and within distinct national borders, and si$ not without obstacles (Szulanski, 1996).
The main reason for these obstacles arising is wieemaging knowledge flows deals with the
tacit dimension of knowledge. What does tacit kremlgle mean? A discussion of different
taxonomies and dimensions of knowledge will be @nésd in detail in chapter two; however,
the relevance of tacit knowledge must be highlighé¢ this point because it constitutes a
major focus of the thesis.

The literature views tacit knowledge as knowledgat tis intangible and not
articulated (Grant, 1996). Tacit knowledge is fertihegarded as not being easily accessible
and its particular dimension makes the knowledgdirat level extremely idiosyncratic
(Malerba, 2002). The theoretical concept of tacibwledge was originally put forward by
Michael Polanyi (1958, 1966), who acknowledges thanhan beings can know more than
their consciousness suggests. Polanyi (1958, 18@6)also transferred his observation to the
level of the firm, which has led us to an undergiag that the firm, given that the firm is
regarded as a community of individuals who inteksith each other by following particular
rules and regulations, may also know more thas doinscious of, or of what the individuals
who belong to the firm are conscious.

The tacit dimension of knowledge constitutes a hiertchallenge for academic
research in this area. In particular, one of thigcat tasks is to identify knowledge flows that
usually have a tacit dimension. Within the casealgtuhe analytical approach adopted to
overcome the elusive character of knowledge flasvsmfluenced by the work of Bresman et
al. (1999), who suggest by referring to the thecaéttoncept of knowledge transfers, that in

order to identify and analyse knowledge transfim®e questions must be asked:
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Question I: What is the type of knowledge beingdferred?

This question was operationalised in the case studyinking different types of
knowledge according to the main functions that aNQVipossesses for example: R&D,
production, sales & marketing.

In the broader sense, this approach was derived fhe theoretical concept of intra-
corporate knowledge flows put forward by Gupta @avindarajan (1991), who differentiate
types of knowledge flows according to the followiogr categories:

Input processes

= Purchasing know-how

» Management systems and practices
Throughput processes

»= Product designs

* Process designs

* Production know-how

» Packaging design and technology
Output processes

= Marketing know-how

= Distribution know-how

= Sales skills
External market data

» Knowledge about important customers

= Knowledge about competitors
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The systematic study of different types of knowkedipws was intended to enrich the case
study, and to create a more nuanced picture irectsy those types of knowledge flows that
allow the MNC to gain a competitive advantage.Hhis trespect, the case study reveals that
knowledge primarily flows in relation to R&D, andanmket particularities sent from the
subsidiaries to the headquarters are relevanetdliC in gaining a competitive edge.

Furthermore, the case study identifies that thgsest of knowledge flows are also the
only types of reverse knowledge flows that are §emh the subsidiaries to the headquarters,
and the differences of the nature of these reviansg/ledge flows are predominantly related
to the key competencies that the subsidiaries pesse
Question II: What is the direction of transfer?

To study the subsidiary as a source of knowledgeiramovation constitutes a relevant
and relatively unexplored research avenue in jtdmit this also applies to the particular
research setting of the case study. To clarifyfitet part of this proposition, the question
must be asked why the idea that the subsidiarycoastitute a valuable knowledge source is
a relatively new aspect within KM research.

During the last two decades, academic researchdeadt with knowledge flows and
its related management within the MNC, has mostlyu$ed on forward knowledge flows
sent from the headquarters of the MNC to its subsas and not vice versa. In particular, a
dominant theory was that domestic firms internalm® or engage in foreign direct
investment (FDI) such as moving some of their agtiabroad, primarily to exploit their
existing knowledge base such as any specific tdoggahat they had developed in their
home economy (Hymer, 1976; Vernon, 1966), and rchbse they had been in search of
gaining a competitive advantage through the shamingeverse knowledge created in their

foreign subsidiaries. This argument was particulagimphasised in respect to those
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subsidiaries that were located outside the devdl@mnomies during that time (Hymer,
1976).

Since the 1970s there have been significant chaimgdése worldwide economies
(Audretsch & Thurik, 2001); thus the theories thad originated in the 1970s have been
fundamentally revised over the years (BirkinshawH&od, 1998). In an assessment of
Hymer's work (1976), on the theory of the multioagl and international scholarship
Dunning and Pitelis (2008), recognise his acadewiatribution, but suggest that in the
aspect mentioned above, Hymer (1976), underestthiaterole of interdependent knowledge
flows and learning that takes place in the headqusasubsidiary context and, to anticipate
what will be reviewed in the following paragraphat Hymer (1976), was further proved
incorrect due to his neglect of the learning apilitf developing economies, hereafter
emerging economies, and their ability to becomelaable platform nurturing knowledge
sources for subsidiaries (Johansen, 2007) anddbéity to offer a basis for new MNCs that
have emerged as strong rivals for the MNCs thahaezlquartered in developed economies
(Economist, 2010; Ramamurti, 2009).

In this respect China is the most prominent examplere MNCs that are looking for
investment opportunities, are increasingly gendrate a global basis with varying types of
motivation, including the drive to increase and dgploit their global competencies
(Economist, 2010; Ren et al., 2010). In particutaese Chinese-headquartered MNCs are
increasingly able to enhance their own global campeness through cost innovation, which
means that they exploit the ability to offer th@imovative technologies at mass-market prices
on the basis of a low-labour cost advantage (ZeMygidiamson, 2007).

The following section reviews some of the principla¢oretical developments that

have emerged between Hymer’s work (1976), angbitbgent day, and clarifies the second
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part of the idea proposed in the paragraphs abtati@g that the particular research setting of
the case study also constitutes a relatively urmeggdlresearch avenue.

Since the 1970s and 1980s, the number of MNCs Igsfisantly increased
worldwide and their foreign activity has become enaliverse and complex (Dunning &
Lundan, 2008; Nohria, 2007). Accordingly, new thesrhad to be explored to explain why
domestic firms internationalise. Especially in th@90s, a new aspect of knowledge flows
within the MNC has started to gain attention: Caiktw1995), was one of the first who
suggested that one reason why MNCs are intereste@avesting in subsidiaries is to take
advantage of particular knowledge held in thesesislidries; knowledge to which the MNC
had no access to before. In the same vein, it eas largued that different subsidiaries
diverge in their knowledge bases because of thebiegldedness in different local contexts
(Nohria & Ghoshal, 1997), and therefore allow thBl®to access a wide variety of different
geographically-dispersed knowledge and to sharéatiger knowledge base around the entire
MNC.

In this respect, a growing academic interest has @merged in subsidiaries as
beginning to constitute centres of excellence witiie MNC (Andersson & Forsgren, 1996;
Forsgren & Pedersen, 1998; Frost et al., 2002; ®l&oBirkinshaw, 1998). This new role of
subsidiaries becoming valuable knowledge sourcekirwthe overall knowledge creation
process of the MNC has increasingly gained intemesdng academic scholars, practitioners
and policy makers, although research on the inmovaapacity of subsidiaries and the search
of the MNC for particular knowledge in their subaiies is limited (Phene & Almeida,
2008).

Moreover, it must be noted that, until the late A99research that focused on

subsidiaries as becoming valuable knowledge sodiocgke overall MNC, primarily focused
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on subsidiaries located in developed economies sicthe United States (US) (Bird &
Beechler, 1995; Frost, 2001), Western Europe (Calh®& Mudambi, 2005; Forsgren et al.,
1999), and Japan (Westney, 1987). The researcimgsatt the case study of this thesis
encompasses one subsidiary that is located in @lajmd economy (US) besides two
subsidiaries that are located in emerging econo(thiesPhilippines and India). Moreover, the
sub case study conducted at headquarters levédiefurevealed data in reference to the
Chinese subsidiary, again another subsidiary thdbg¢ated in an emerging economy. To
examine in what way subsidiaries that are locatedmerging economies are representing
new valuable knowledge sources for those MNCs, lwlaice headquartered in developed
economies, is clearly a new approach (Cui et &8062 Khan & Bamber, 2007; Johansen,
2007; Yang et al., 2008; Zheng, 2007). An importduaoretical insight emerging from the
field of research is that the high dynamics in egimey economies forces the MNC to set up
production and R&D functions; the latter becausl &&D employees who are located on
the ground in dynamic economies understand thesandigs and are able to respond to them,
in contrast to R&D employees who are located ir@mnomy having less dynamics.

A further and exciting aspect of the case studysdedh the relatively short time that
it takes subsidiaries located in emerging econortoeturn from knowledge recipients to
senders of knowledge, a finding that surprisechéeedquarters’ management.

Question Ill: What is the quality of the knowledggnsfer?

Within the case study, the quality of knowledgenm$o or transfers, is identified by
observing how the headquarters of the MNC evaludtesquality of the knowledge flows
reversed by their subsidiaries. This approach rs/el@ from the theoretical concept of the
benefits of knowledge flows proposed by Ambos e(2006). The case study reveals the way

in which the quality of the knowledge flows thaetbubsidiaries reverse to the headquarters
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differs. In a broader sense, the analysis of tffilerdnces in quality of knowledge flows is
understood as a practical approach that agreesthatltobservations made by the literature
where it remains unclear how MNCs with dispersatbuative activities can integrate key

knowledge effectively (Frost & Zhou, 2005).
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1.3.3 Subsidiaries and their external environments

Box 3:External environments

As reviewed in the paragraphs above, the role lo$igiiaries constituting important sources
the MNC to create new knowledge and innovationgheseasingly recognised within th
literature. Nevertheless, the creation of knowledge subsidiaries needs a clea
conceptualisation (Frost & Zhou, 2005; Phene & Attag 2008). Linked to the busine
network theory of the MNC, one main focus of thigdis is to shed light on how the loc
context, hereafter the external environment, inclwha particular subsidiary is embedd
shapes the creation of knowledge within the sulsidilnterest in the influence of tf
external environment on knowledge creation in slibges is based on literature that po:s
the local context in which a MNC is embedded, aefflects the creation and sharing
knowledge within the MNC (Andersson et al., 200@&hNa & Ghoshal, 1997). A valuab
aspect that the case study reveals in this resjgetbat the access to a particular exte
environment does not only have an impact on the kmayvledge is created in the subsidia
but also on the knowledge that the subsidiary smseto the headquarters of the MNC.
addition to the external environment, the caseystadeals the importance of the senior lo
management of the subsidiaries to motivate thepleyees to create new knowledge ba

and learning capabilities, and to discuss drivéraativation with the headquarters
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Two main knowledge sources are studied in thisishe&s touched on in the

paragraphs above, a particular subsidiary is cdoneéped as one knowledge source from

the

perspective of the headquarters, and the extenvalomment in which a particular subsidiary

develops is regarded as the other knowledge sduwoe the perspective of the subsidiary.
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The following paragraphs briefly introduce how teernal environment is conceptualised
within this thesis.

Firms as well as MNCs are locally embedded. Theseddferent streams of literature
that deal with, and conceptualise, local embeddeirmich as human and economic
geography (Bathelt et al., 2004; Bathelt & Glickl@002; Feldman, 1994; Ivarsson &
Alvstam, 2005; Malmberg & Maskel, 2002), systemsl arational systems of innovation
(Cantwell, 1995; Nelson, 1993; Patel & Pavitt, 199dectoral systems of innovations
(Breschi & Malerba, 1997; Geels, 2004), or extemralironments (Andersson & Forsgren,
1996; Andersson et al., 2001, 2002; Zanfei, 2000).

Within this thesis, local embeddeness is associai#d the embeddedness of a
subsidiary in a particular local context that cstssiof a particular business and institutional
system of the economy in which it is located, adl @we the external environment that it
develops itself. In the broader sense, the liteeatonceptualises the external environment as
the external side of the business network of aididsy and the MNC respectively, and
therefore as a compliment to the internal sidehefliusiness network, which is made up of
the headquarters, subsidiaries and units of the NIN&Ss & Pedersen, 2002; Zanfei, 2000).
The external environment allows the subsidiary xchange and share information and
knowledge that may become an important influenddiwithe creation of knowledge in the
subsidiary.

The theory of the MNC as a business network, inolyjdhe internal as well as
external network (Ghoshal & Bartlett, 1990), is ¢weg this introduction and will be reviewed

in more detail in chapter two.
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In summary, the case study will focus on the folloytwo domains:
= Micro-domain: Knowledge flows from the subsidiarites the headquarters (and to
some extent also vice versa)
= Macro-domain: Knowledge flows from external enviments to the subsidiaries

Within the case study, knowledge flows from theeexél environment of the
headquarters to the headquarters are not consjdatkdugh this research route is regarded
as constituting a valuable supplement to the curtieesis. The reason for excluding this
domain is that the one main focus of the thes@nishe creation of knowledge at subsidiary
level, and particularly on how the knowledge thatcreated depends on the sharing of
knowledge between a particular subsidiary and»teraal environment. Above all, it is to
focus on how subsidiaries that are located in gifie economies, whilst some are located in
emerging economies, are able to offer a sourcenoWledge for a MNC, which historically,
entered these contexts primarily without the intentof exploiting local knowledge. At
headquarters level, the primary focus is on theishand exploitation of knowledge that is
reversed from the subsidiaries. To focus additignah knowledge flows from the external
environment of the headquarters to the headquasteunsd be too comprehensive to include
within this thesis, and would shift the main resbafocus. Nevertheless, in line with the
concept of how subsidiaries create knowledge,atlshowledged that all knowledge creation,
as well as knowledge sharing, which takes pladeeatiquarters level, is influenced by the
external environment that the headquarters develop.

A key theoretical insight, which emerged from tlase study, is that in addition to the
impact of the external environment on the creatibknowledge in the subsidiary, the senior

local management of a subsidiary plays a key mlmotivating its employees to create new
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knowledge bases and learning capabilities and doudsing drivers of this motivation with

the headquarters.

1.3.4 The MNC and the sector of mechatronics

Box 4: The case

The most influential research on KM related isssesoncerned with large MNCs (Nunes et
al., 2008). The case study picks up on a contemparaexplored research setting. This
applies to two aspects in particular: The size el & the high-tech sector of mechatronics in
which the MNC operates; the revelation that theimeabf the sector allows the MNC to apply

its “technology differentiation” approach.

In detail, the research setting of the case stumystitutes an exciting context to
explore the main research question because:

Firstly, there is the aspect of the size of the MNGe MNC describes itself as being
attached to the Mittelstand which is a typical Gannphenomenon. The development and
existence of the Mittelstand is regarded as an rmapb driver for Germany’s economic
recovery following World War II; it can encompassvariety of different types of firms
spanning from local retailers to global market kEad(Goeke, 2008). The MNC might be
described as an international market leader whilth@ same time not necessarily being a
large MNC. A more detailed report on the MNC inamgiing the history, its key
competencies and market focus, the specific cyltheestructure of ownership is beyond the

boundaries here. These will be presented in theviolg chapters in more detalil.
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Although studies exist that select international f&ated issues as their central theme, there
are claims amongst business and management schitddrsesearch on the management of
knowledge flows in an international setting, and thternationalisation of innovation within
the context of the MNC, have mostly focused exellgi on the largest MNCs (Acs &
Yeung, 1999; Acs et al., 2001; Holm & Poulfelt, 200Nunes et al., 2008). In particular,
Hutchinson and Quintas (2008), point to the mognificant work on the subject; for
instance, the contribution of Nonaka and TakeutBBb), who had focused intensively on
large MNCs such as Canon, Honda and Matsushit®awenport and Prusak (1998), who
based their observations and theories on fieldarekecarried out at Anderson Consulting,
Boeing, British Petroleum, and other large MNCs.

Valkokari and Helander (2007), suggest that fan§rand MNCs that are not large,
knowledge and business network management candlemfing as the knowledge base is
mostly located within a handful of employees. Isimilar way, Nunes et al. (2008), highlight
that like large MNCs, more medium-sized and smalN®8 are in need of effective
exploitation of their key knowledge to remain cortmpee, particularly because they are, in
contrast to large MNCs, facing a higher risk ohtwrer of key employees and the subsequent
consequences of knowledge loss. Therefore, to stitther the size of the MNC raises
particularities that have not been identified wtline research on the largest MNCs in this
area will be another new aspect explored in thesith

Secondly, the sector in which the MNC operates ipes/ a platform yet to be
researched, in order to explore KM related issiiée. MNC predominately operates in the
German mechatronical sector that comprises mogtigrmms and MNCs that are small or
medium-sized. The German mechatronical sector saasbne of the most sustainable in the

German economy; its products, together with its R&Bwell as its production processes are
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regarded as some of the most innovative when cadparternationally (SPECTARIS,
2009). Although the principal business focus of finms within the German mechatronical
sector is to serve the international market, thgomR&D and production functions are
mainly located within Germany to keep key compe&nat home. Moreover, although most
of the MNCs have subsidiaries, these subsidiarease mot traditionally been regarded as
valuable knowledge sources, but as constituting paowledge recipients from the German
headquarters. By this means, the rationale for tieistence has been either to serve as a
facilitator to enter new markets, or to reduce rdlatively high cost of labour in Germany.
For instance, the MNC being studied originally operup its Chinese subsidiary to avoid
high customs costs for its weighing products thatl lbeen developed and produced in
Germany, by letting their Chinese employees inskadltop cover to complete the otherwise
finished product. At that time the FDI in China haat been intended as an access point to a
particular knowledge base.

The case study reveals that the “technology difteaton” approach is closely linked
to the particularities of the sector of mechatrenitherefore, the approach is regarded as an
effective way to manage reverse knowledge flows1MCs that operate in sectors sharing

similar characteristics to the sector of mechatreni

1.4 The research objectives

To provide a clear structure for the thesis, andrioter to systematically approach the main
research purpose, two sets of research objectreeoanulated whereby one set focuses on
the headquarters level and one set focuses orubsedsary level. The objectives set for the
subsidiary level are the same for each sub casdy shat is conducted in the different

subsidiaries. This approach will allow for bettengarability of the various subsidiaries.
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1.4.1 Research objectives at headquarters level

At headquarters level, the aim is to study the widngs headquarters management manages
reverse knowledge flows from its subsidiaries, andlysing the obstacles which occur within
this management process. In particular, it is kegdsess why particular types of knowledge,
reversed from the subsidiaries, are regarded asrtang by the headquarters’ management to
serve as a source for achieving a competitive adgann respect of the overall MNC.
In more detail, the following set of research obyess is applied to the headquarters
level:
= To explore different types of knowledge that aneersed from the subsidiaries and to
analyse how subsidiaries differ in regard to theurgaof the types of knowledge that
they reverse to the headquarters
= To explore in what way the access to reverse kragdelows from its subsidiaries
was the reason for the headquarters” managemeet tqp, or to acquire, the various
subsidiaries
» To analyse and assess different approaches appliite headquarters” management
to manage reverse knowledge flows from its differmrbsidiaries and to examine in
what way and why the headquarters” management ¢dostacles when managing and

exploiting reverse knowledge flows from its subards

1.4.2 Research objectives at subsidiary level

At subsidiary level, it is the aim of the thesis @gamine how a particular subsidiary is
embedded within the business network. In particutae central focus is to explore what
types of reverse knowledge flows a particular silibsy sends to the headquarters. Moreover,
it will be especially important to study in what yva particular subsidiary perceives the

headquarters as a facilitator to develop new kndgdebases and learning capabilities, as well
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as to reverse its knowledge to the headquartesecAnd aim of the thesis is to shed light on
the ways a particular subsidiary develops its umigxternal environment, and how this
external environment shapes the knowledge cregtiocess in this particular subsidiary.
In more detail, the following set of research objexs is applied to the subsidiary
level:
= To analyse when and why a particular subsidiaryands) the headquarters as
interested in its specific knowledge base and talystin what way a particular
subsidiary feels motivated by the headquartersréate new knowledge bases and
learning capabilities
= To explore potential obstacles that a particuldrsaliary may face when sharing
knowledge with the headquarters and to explorehatway a particular subsidiary is
willing to reverse its key knowledge to the headtpra as well as to analyse potential
risks that a particular subsidiary might face witeneverses its key knowledge to the
headquarters
= To identify who, or what, belongs to the externalvieonment of a particular
subsidiary and to analyse how access to a spesifernal environment influences the
way in which knowledge is created within a partecudubsidiary, as well as reversed
by a particular subsidiary to the headquarters tmdexplore why, besides the
influence of its external environment, the empl@yeta particular subsidiary regard

their subsidiary as offering a valuable knowledgeebto the headquarters.

1.5 Structure of the remainder of the thesis

The thesis is composed of six chapters. Followimg tntroductory chapter, the aim of
chapter two is to present how the main researchtiueemerges from the existing literature,

and the different streams of literature that avelisd to frame the research question. Chapter
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two is divided into two parts: PART | presents ad@lounderlying the theoretical foundations
of the thesis while systematically reviewing theportant practical and theoretical issues
related to the particular areas of research intelRFSRT Il presents a number of distinct gaps
in the literature. Based on these gaps, researektiqns are formulated that build the basis
for the case study.

Chapter three reviews the methodology adopted.

The fourth chapter identifies specific aspectsteeldo the sector of mechatronics.

The fifth chapter is the heart of the thesis: Tdhiapter presents a review of the results
of the case study and discusses the principal ¢tieal insights that emerge from the case
study. The chapter is roughly divided into two paRART I is primarily concerned with the
presentation and discussion of the results in mspkethe sub case study at headquarters
level, PART Il deals primarily with the presentatiand discussion of the results in respect of
the sub case studies at subsidiary level.

The final chapter presents the conclusion of tlesith In particular, it discusses how
the purpose of the thesis has been met and bniefliews the limitations of the thesis.
Moreover, chapter six provides some suggestionsfuture avenues of research on the

subject.
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2. LITERATURE REVIEW

The following chapter discusses the relevant liteeaand literature gaps in respect of the
main research question of this thesis. In partricullae chapter identifies how the main
research question emerges from the existing litezadnd the various streams of literature
studied to frame the research question. The chaytesists of two main parts: PART |
introduces the reader to the foundations of thesi#h Based on existing literature gaps,

PART Il presents research questions set for the sagly at headquarters and at subsidiary

levels.

PART |

2.1 Foundations of the thesis

To facilitate understanding of the foundationste# thesis, the following model (figure 1) of
the MNC and its related internal and external limkess developed. On the basis of the main
focus of this thesis, these internal and exterimdds| primarily represent channels through
which knowledge flows, knowledge is reversed anoMdedge is shared.

The model shows the headquarters as the larget centred within a grey shaded
circle and located at the centre of a larger ciritlés joined to its various external partners

who are represented by the smaller circles withéngrey shaded circle. The external partners
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are conceptualised as the external environmenthef headquarters. In addition, the
headquarters is conceptualised as being simultahedocally embedded in a particular

business, and institutional system, of its homenenoy, which is represented as the grey
shaded circle.

The model shows the links from the headquarterthree selected subsidiaries. The
subsidiaries are located in different economies laance other links to external partners who
are represented by the smaller circles and ovatsailso constitute the external environments
of the subsidiaries. Furthermore, the subsidiaaes also locally embedded in particular
business and institutional systems of their homenemies, these are represented by the
bigger circles that are shaded in green, or orangenk. Making use of the different colours
of the business and institutional systems of thenemies where the headquarters and its
various subsidiaries are locally embedded, dematesirthat all of these economies are
unique and thus not congruent. For instance, thiégrdn business policies and practices,
culture or educational institutions.

In essence, what underlies this model is the coatioin of the theory of the MNC and
the theory of the firm as a business network. Taceptualise the MNC as a business
network, although attaching different terms tohids increasingly gained acceptance in all
available literature (Andersson et al., 2007; Fasg2008; Ghoshal & Bartlett, 1990), and
proved especially useful when exploring the contéxhternal and external knowledge flows
(Foss & Pedersen, 2002; Frost et al.,, 2002; Guptackindarajan, 2000). The paragraphs
below review the business network theory of the MMQOmore detail. Furthermore, they
identify how knowledge as a resource has gainectasing importance among business and
management scholars, and how it led to new waysnazfelling a firm as well as the MNC.

The major focus of this thesis rests upon a distp@cception: knowledge flows within and
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across the boundaries of the MNC. Therefore, tHeviing paragraphs further review what
knowledge is, how knowledge can potentially flondahe different forms of knowledge
flows that exist in the context of the MNC. Last Imot least, linked to the business network
theory of the MNC, external environments and thgiress and institutional systems in which
the headquarters and its various subsidiariesoaaly embedded are defined, along with an

explanation of how they will be studied within ttese study.
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Figure 1: Model of the multinational corporation I@) and its main knowledge sources and knowledned]

37



2.1.1 Competition, MNCs and the business netwoekitj

There is wide acceptance among business and maeagsaoholars that over recent decades,
competition in general for a firm as well as foM®WNC has changed significantly. Three
important changes in competition are presentedidbedalditionally, the following paragraphs
review how these changes in competition may beetinto the development of the business
network theory of the MNC, and to distinct charastees of how MNCs create and share

their key knowledge in order to achieve a compatiadvantage.

2.1.1.1 Three critical changes in competition

One significant difference in competition deals hwihe fact that the major character of
competition amongst firms as well as MNCs has @lljicchanged. Within available
literature, it is widely accepted that competitiovhilst once being primarily concerned with
the creation of physical assets, is more concenoggdays with the intelligent allocation and
exploitation of intellectual resources; knowledgel &deas that are then transformed into new
technologies, products and services (Drucker, 1B2@ning, 2000; Porter, 1995; Prahalad &
Hamel, 1990; Subramaniam & Venkatraman, 2001; &nffll990). As a consequence,
knowledge and innovation management have become dfwthe central tasks for the
management of any business or MNC.

A further noteworthy change in competition has beg&perienced since the 1990s.
Since that time most firms and MNCs have facedaving intensity in competition. This
intensity has manifested either from a major insee&n total outward stock of foreign
investment, which showed a six-fold increase in®200mpared to 1990, or the significant
increase in numbers of new MNCs (especially in gmnereconomies) (Dunning & Lundan,
2008). In general terms, Dunning (2000), suggdsas one explanation for this increased

intensity of competition is related to the increaseorporate venture and alliances amongst

38



principal wealth-creating organisations. A furthekplanation deals with the ongoing
economic liberalisation in many emerging economies.

This growing intensity also includes certain gmsing dynamics in competition.
Increasing dynamics in competition become, foranee, manifest in the speed at which
MNCs gain substantial global market shares in tseittors (Dunning & Lundan, 2008;
Ramamurti, 2009). Nohria (2007), highlights tha Korean-headquartered MNC LG, once a
small synthetic material manufacturer, has rapidipsformed into one of the most successful
producers of flat-screen televisions. Samsung, hemoKorean-based MNC, has similarly
transformed into a global player within the elentos sector. Both MNCs have succeeded in
catching up with their Japanese competitors who duatessfully overtaken their European
and American competitors in the 1970s and 1980sveier, in comparison to their Japanese
predecessors, the Korean MNCs have taken far lgss to turn into successful global

players.

2.1.1.2 Changes in competition and models of thednd the MNC

All three changes in competition may be linked pedfic ways of modelling a firm and the
MNC to new perspectives of how they create andestieir key knowledge. Looking initially

at the firm, these changes in competition can becdmked to the widely accepted
knowledge-based theory of the firm (Grant, 1996)isaidentified in more detail under 2.1.2.
By the same token, the changes in competition atststitute a major reason why new
theoretical approaches explain why firms beginrigage in FDI, or even why MNCs exist at
all and how they succeed (Birkinshaw & Hood, 1998)r instance, in the early days of
research on the internationalisation of a dométig, it was suggested that internationalising
firms consider their foreign subsidiaries, or ungslely on the basis of exploiting their

existing firm-specific advantage, as in their oeas technology (Hymer, 1960; Vernon,
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1966). In particular, the headquarters was conediptd as having a hierarchical and didactic
relationship with its various subsidiaries and sinitaving no intention either of integrating
them on a wider international level in a netwonkewen of learning from them.

Perlmutter (1965), was one of the first researcidrs doubted that only one model
could explain the variety of internationalisingnfis, or could explain the existence of MNCs
in general. He introduced his often cited distiotbetween ethnocentric, polycentric and
geocentric MNCs. A discussion of the ethnocentrid @olycentric models of the MNC is
beyond the content of this thesis. The focus hgreni particular, on Perimutter's (1965),
geocentric model of the MNC, which has developedhasbasis and catalyst for various
academic discussions on the theoretical concegh®fMNC as a business network. The
essence of the geocentric model of the MNC, intceduby Perlmutter (1965), is that by its
diverse range of subsidiaries and units in sewdifidrent economies, the MNC is able to
exploit various advantages that include economgiipe@dvantages, as well as subsidiary or
unit specific advantages. In particular, Perimufi®65), regarded two distinct characteristics
of the geocentric model of the MNC as new and irtggar On one side, he pointed to the
interdependence of the different subsidiaries amtsuand on the other side he highlighted

the systemic character of the exploitation of cotitipe advantage.

2.1.1.3 The business network theory of the MNCtlamdole of knowledge

Rooted in the geocentric model of the MNC, the hess network theory of the MNC

developed. The essence of this theory of the MNt@rims of its structure is that the MNC is
regarded as a business network, made up on thheahgde, of the headquarters and different
subsidiaries as well as units that are geograghisagread among different economies, and
their relationships through which transactions tgka&ce that are related to capital flows,

product flows and knowledge flows. On the exterside of diverse organisations such as
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customers and suppliers and their relationshipgiwime headquarters, subsidiaries and units
have developed in order to share knowledge andaim [(Andersson et al., 2007; Bartlett &
Ghoshal, 1989; Forsgren, 2008; Hedlund, 1986; Rugén&erbeke, 2001; Teece, 1977). By
applying this theoretical concept to an empiricahtext, the key research interest is on the
lateral relationships that are found within the MNeorising that the MNC benefits from
transferring and sharing key resources and comgietethat develop in the headquarters, and
in its subsidiaries and units, and thereby beingeddent on their relationships with other
organisations (O’Donnell, 2000). Accordingly, thamagement of knowledge and innovation
is, therefore, not necessarily restricted to geglyally specific parts of the MNC (Holet

al., 1995). In response to the intensity and dycaafi competition, and in order to stay
internationally competitive, MNCs are required tmstantly create new knowledge that can
flow in and out of geographically-dispersed sulasigss, units and other related organisations
to yield benefits in technical innovation, prodilchovation and strategic or organisational
innovation (Bartlett & Ghoshal, 1989; Cantwell &sBitello, 2000, Nonaka, 1994). It is
important to note that since the beginning of thémtury, these geographically-dispersed
knowledge-creating subsidiaries, units and org#éioisa are increasingly found located not
just in developed economies but also in some emgrgctonomies (Cui et al., 2006; Yang &
Mudambi, 2008). Above all, it seems that MNCs arereasingly becoming metanational.
The theoretical concept of the "metanational compavas first introduced by Doz et al.
(2001, p.5), who suggested that ‘[m]etanational paomes do not draw their competitive
advantage from their home country, nor even fromsed of national subsidiaries.
Metanationals view the world as a global canvasedotvith pockets of technology, market
intelligence and capabilities. By sensing and mobif) scattered knowledge, they are able to

innovate more effectively than their rivals.’
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To sum up, the paragraphs above highlight thaetdistinct changes in competition may be
linked to the development of the business netwieoity of the MNC, which is rooted in the

geocentric model of the MNC developed by Perimytté65), in the 1960s. In particular, this

theory has proved to be valuable when studying MN€sause it allows for discussions
based on its main characteristic, showing thatMINC benefits from being able to transfer
and share key resources and competencies thatleavedeveloped in different subsidiaries,
units and related organisations, and how and wtieeMNC creates and shares its key

knowledge to become, and remain, internationalmmetitive.

2.1.2 The knowledge-based theory of the firm

The theoretical conceptualisation that the MNC twdeverage its process of knowledge
creation and sharing over its entire business nm&twbdispersed subsidiaries and units and
other organisations, and to integrate them suaakgssd stay globally competitive, is to some
extent anchored in, and developed from, the knoyddshsed theory of the firm, a further
foundation within this thesis. The knowledge-basieebry of the firm was touched on by
strategy scholars in the 1960s (Chander, 1962)eunjutionary economists in the 1980s
(Nelson & Winter, 1982) and was subsequently refibg strategy scholars in the 1990s

(Grant, 1996; Prahalad & Hamel, 1994).

2.1.2.1 The resource-based theory of the firm

The origin of the knowledge-based theory is foumdhie resource-based theory of the firm,
which was proposed by Edith Penrose in 1959, whserdeed a firm as a set of different
resources and conceptualised them as being heteroge Each firm was, in this respect,
considered to be unique because of its exclusive ahiresources. Mahoney and Pandian

(1992), identify that resources in general, anchvparticular reference to Penrose, may be
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classified according to various general tangibld smangible categories, such as equipment
and land, labour and skills. The resource-basearyheas further expanded by other authors
(Amit & Schoemaker, 1993; Barney, 1986; DierickxG®ol, 1989; Nelson & Winter, 1982).
The resource-based theory suggests that firms lgngain a competitive advantage by the
successful control of their resources. In partiGulaese resources might be either tangible or
intangible; however, what is critical is that theyst have value, they must be rare and they
must not be easy to imitate or substitute (Barri991). The resource-based theory has
allowed for numerous new propositions about thenfiFirstly Wernerfelt (1984; 1997),
suggests research into firms in respect of theioueces that leads to different insights in
contrast to the traditional product perspectivasTierspective only considers total resources;
thus neglecting the opportunity to benefit from higeturns that depend on a split of the
collective of resources into individual resourcescondly, allows for the identification of
those resources that yield high profits; thirdgquires the firm to balance any exploitation of
existing resources, and the development of newuress; fourthly, it sees an acquisition of
one firm by another as an acquisition of a disteatlection of resources.

The resource-based theory of the firm has beécisad for neglecting the dynamism
that the firm typically faces when building its owesources. This dynamism exists directly
because of the exchanges between the firm andvisopement (Nonaka & Toyama, 2003) —
an emerging concept that was later picked up bylach applying a resource-dependency
theory (Fredericks, 2005), as well as an ambidéxteperspective (Rothaermel and

Alexandre, 2009).

2.1.2.2 From the resource-based theory to the kedgd-based theory of the firm

The resource-based theory was refined by Teeck iet H997. They highlight that resources

such as skills, or other forms of distinctive cotepeies, do not only have to be unique, or
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difficult to transfer and imitate, but they alsoskao be constantly renewed in order to reflect,
and adapt to, the ongoing changes in competitionthBrmore, Teece et al. (1997, p. 516),
suggest that the firm must develop dynamic capsdslithat they define as ".....the firm’s
ability to integrate, build, and reconfigure intarrand external competencies to address
rapidly changing environments”. The theoreticaloamt of dynamic capabilities differentiates
itself from the resource-based theory, not onlyddgrring to the internal resources but also to
the external resources, as the principal ingredidot a firm to achieve its competitive
advantage.

When Teece et al. (1997), introduced their thecaéttoncept of dynamic capabilities,
knowledge was, in the same vein, considered tdéertost important resource strategically
for the firm and a key ingredient for the developinef its organisational capability; this
argument that has led to the knowledge-based treddhe firm.

Grant (1996), proposed that the knowledge-basedryhaf a firm suggests that its
primary role is to transfer and share knowledgeeurtide three assumptions that, first of all:
knowledge is the critical input in all processekaterd to production; secondly, knowledge
resides within an individual in a specialised foramd thirdly, production requires a mix of
several different types of specialised knowleddee €ssence of the knowledge-based theory
described by Grant (1996), is related to the thexaeconcept of dynamic capabilities put
forward by Teece et al. (1997), as cited abddewever, in line with the resource-based
theory of the firm, Grant (1996), focuses mainlytbe importance of internal resources for
the firm’s knowledge creation process inside tmenfiGrant (1996, p. 377), states that the
creation of firm-specific capabilities results fraime integration of specialist knowledge to

carry out a productive task and defines it as “firmna's ability to perform a productive task
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repeatedly, which relates directly or indirectlyadirm’s capacity for creating value through
effecting the transformation from inputs into ougu
Linked to the knowledge-based theory of a firm épplying an evolutionary view of

it, Kogut and Zander (1992), argue that firms eRistause they are more efficient at creating
and sharing knowledge than are markets. The odfihis argument may be traced back to
influential comments made by Coase (1937), in hikla on the nature of a firm. In his
article, he argued that because of the relativedh transaction cost of market exchange, it
would seem less costly to organise production withifirm than on the markets. And
arguments made by Williamson (1975), proposed #héitm is superior to markets when
organising production because it does not relylgae the formal contracts that are used by
markets; formal contracts are typically incompleteereas informal contracts, which are not
enforced by the courts, are often better suited #tatic formal contracts. In particular, Kogut
and Zander (1992), conceptualise the firm as aabammmunity, which enables the
conversion of social expertise into products, amdvises, through distinct principles.
Following the arguments put forward by Coase (198@) Williamson (1975), their theory is
especially intended to be understood as an anstloésarlier transaction cost theories that
have described a firm as a package of contractetHar words, it proposes that the firm
knows more than is revealed within its contractisTheory is further based on the premise
that the quantity of knowledge that resides in &i@aar firm is both tacit and social.
Moreover, firm-specific knowledge is understood¢dagse it is generated in a specific social
setting and is neither separable from a particatanial setting, nor found in one specific
individual, and only accumulates through experiemaselargely path-dependent (Foss, 1996).

All of these features and specific dimensions obwidedge make knowledge extremely
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difficult to share amongst different units, and msp a major challenge for the management
of any business.

In response to Kogut and Zander’s (1992) theoth@feason why firms exist, Gupta
and Govindarajan (2000), state that even thoughsfiexist because they have a greater
understanding than do markets about how to effiieshare knowledge among different
units, it does not mean that they perform this Keoye sharing efficiently and effectively on
a regular basis. Moreover, Yamin (2002), highligihist if the theoretical concept of the firm
as a social community is applied to the MNC, thecpsses of the creation as well as the
sharing of knowledge are likely to be especiallphpematic, due to the various social
arrangements across the different national settmgsich the MNC is typically embedded.

To conclude, the knowledge-based theory of a fimemged from the resource-based
theory. To date, it serves as the main basis fdergtanding how a firm as well as the MNC
achieves a competitive advantage. The processesiiidarlie the theoretical concept of the
knowledge-based theory, such as the creation oivlkeige and knowledge sharing, are all
complex in themselves; they do not occur in a ghthorward manner and are not easily

managed either within the firm or within the MNC.

2.1.3 The character of knowledge

Up to now, the theoretical concept of knowledge hasn discussed in a rather general
manner. However, knowledge itself is an elusiveceph that needs a more detailed review.
The following paragraphs present two approachesatoow down the theoretical concept of
knowledge. Firstly by presenting two taxonomieskiobwledge, which are often referred to
within knowledge-related debates. And secondly khewledge spectrum, which identifies
particularly, the explicit and tacit, as well aglividual and organisational dimensions of

knowledge. The rationale for presenting two appneacto map the theoretical concept of
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knowledge is: the initial approach briefly introéscthe reader to the main characteristics of
available knowledge; the second approach discubese characteristics individually in an
in-depth manner. A combination of both approacheklé the starting point for the in-depth

review of knowledge creation and knowledge shaainfym level.

2.1.3.1 What is knowledge? Two taxonomies

Within the literature, a variety of taxonomies che found that intend to explain what
knowledge actually is, and what it is not (Blankldr995; Holsapple & Joshi, 2001,

Kakabadse et al., 2003). One taxonomy, which ienofeferred to (Kakabadse et al., 2003,
Kock et al., 1997; Nonaka & Takeuchi, 1995), is develop an understanding of the
differences between the theoretical concepts o#,daformation and knowledge. These
differences are introduced in more detail withia thllowing paragraphs. Another taxonomy
of knowledge introduced by the innovation theorisiadvall and Johnson (1994), defines the
different theoretical concepts of know-what, knowyyw know-how and know-who. The

division of these four different types of knowledge to some extent, related to the
aforementioned taxonomy of knowledge; however, ifipadifferences also exist among both

taxonomies that will be identified in more detaitdr.

Data, information, knowledge

In their comprehensive work on KM within firms, Denport and Prusak (1998, p.1), state
that within most firms there is substantial confurseround the different characteristics of
data, information and knowledge and state thatt is. still important to emphasise that data,
information, and knowledge are not interchangeaolecepts. Organizational success and
failure can often depend on knowing which of themn ypeed, which you have, and what you

can and can’t do with each’.
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In this respect, data is described as having nbcplar purpose or relevance, and as being
exclusively a summary of objective facts aboutipalkar events. Data can potentially become
transformed into information. Information is sinmileo a message, or a flow of messages,
putting data into context (Dretske, 1981; MachlL®83; Nonaka, 1994), and is often present
in the form of documentation, as well as audibleviible communication. Moreover,
information is described as an intrinsic elemerdlaiost any activity within a firm and firms
who are not aware of how to create, transform a®dinformation are unable to successfully
manage or share their information resources, ghetesses or information technology (Choo,
1996). As data may be transformed into informat®m,nformation may be converted into
knowledge. Knowledge however, is a much more compdmcept in contrast to information.
A detailed discussion on knowledge is presentezt lan. However, to complete the
presentation of this taxonomy, two dominant chamastics of knowledge, found in the
relevant literature, must be mentioned: First ¢ftal create knowledge, it suggests that one
must combine a mixture of values, experiences,ectnél information and insights, which
must be used primarily to analyse past and presqmdriences and information. (Kakabadse
et al., 2003, Kock et al.,, 1997; Nonaka & Takeud$95) Nonaka (1994, p.15), define
knowledge as “...justified true belief" and stresHfes importance of the belief of the
individual as well as the justificational elemenfsknowledge and its dynamic character in
contrast to traditional epistemologies. Thus emisivas particularly the truthfulness element
of knowledge. This has led to the perception thabvWdedge has a static and absolute
character. According to Nonaka (1994), in many sdgewledge resides in the individual
mind, and must be articulated in order to makeatlable to others. Secondly, this taxonomy
defines this articulation process as codificati@@odified knowledge, hereafter explicit

knowledge, may be found, for example, in documeiishin the codification process, there

48



is usually some sacrifice of knowledge because evatrything that is known within the
individual mind can be articulated and transformedo explicit knowledge. After
codification, knowledge is easier to diffuse in tast to knowledge that is not codified

(Boisot, 1995).

Know-what, know-why, know-how and know-who

The innovation theorists Lundvall and Johnson (}9%velop a further taxonomy of
knowledge. Their criticism on the taxonomy thatidguishes between data, information and
knowledge, deals primarily with the bias that faisonomy stimulates towards understanding
knowledge primarily as a cognitive ability of thedividual mind, and thus neglecting that
knowledge is, to a large extent, located at théective level. However as a response to the
criticism made by Lundvall and Johnson (1994), utsinbe said that within the taxonomy of
data, information and knowledge developed by Dawdangnd Prusak (1998), who explicitly
point out that much knowledge within the firm isrisuted to the collective level. Prusak and
Davenport (1998), describe this knowledge as negidiithin routines and processes as well
as norms and practices, which is a theoretical eointhat had originally been put forward by
Nelson and Winter in 1982.

The taxonomy of knowledge developed by Lundvall addhnson (1994),
differentiates knowledge into four types: know-whatow-why, know-how and know-who.
In more detail, know-what is conceptualised as Kedge about facts, and is closely related
to what is understood as information, as statedvebdnow-why is associated with
knowledge about principles of nature, in the indidal mind and in society. Know-how
basically refers to skills and capabilities. Knowanvis understood as information about who
knows what and who knows what to do. It furtheroires a form of social capability to co-

operate and communicate. In particular, the diffetgpes of knowledge have been related to
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different channels of how knowledge may be acquaed learned. In this respect, Jensen et
al. (2007), identify that know-what and know-why typ#sknowledge may be acquired and
learned, for instance, by reading books and astckile know-who and know-how types of
knowledge are mostly acquired and learned througttiscal experiences.

To conclude, both taxonomies of knowledge build aduable basis for gaining a better
understanding of what knowledge is, and what ihas. While the first taxonomy points
especially to the individual mind as the key sounfeknowledge, and in this respect the
different nature of knowledge in comparison to data information, the second taxonomy
differentiates four distinct types of knowledgedas built on the basis that knowledge is not
only rooted in the individual mind but to a larg&tent found at the collective level.
Moreover, the second taxonomy closely connectgligmussion of the theoretical concept of
knowledge with the acquisition and learning of kitexdge. Both taxonomies build the basis

for discussion of the knowledge spectrum in théofeing paragraphs.

2.1.3.2 The knowledge spectrum

Understanding the two taxonomies presented abowstitmtes a starting point to explore
what knowledge is or could be. However, the thecaetoncept of knowledge is complex,
encompassing a variety of both different and relaienensions. In other words, there exists a
knowledge spectrum. Knowledge, and the knowledgedbaheory of the firm, set key
foundations within this thesis; therefore, the kfemge spectrum with its most relevant
dimensions must be explored in detail. The follayviwo paragraphs review the dimensions
of tacit and explicit knowledge in particular aslwas the dimensions of individual and

organisational knowledge.
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Tacit and explicit knowledge

The most common discussion on dimensions of knaydad on the tacit and explicit (also
codified or objective) dimension of knowledge (Jamé&950; Nelson & Winter, 1982;
Polanyi, 1958, 1966; Takeuchi & Nonaka, 1995), e/t the same time it highlights that all
knowledge, whether it is tacit or explicit, has acit dimension (Polanyi, 1958, 1967;
Takeuchi & Nonaka, 1995). Why explicit knowledges leatacit element is explained further
within the following paragraphs. To begin with,ist necessary to review the essentials of
knowledge dimensions.

The literature cited at the beginning of this smttdescribes tacit knowledge as
intuitive and non-verbalised, while explicit knowtge is regarded as being either articulated
verbally or in writing. Explicit knowledge is corete and can be stored, shared, reproduced or
used relatively easily, and can be found in difiérferms; for instance, in audible or written
document forms.

In most of the literature, explicit knowledge ig iwe main focus; in contrast, it lies on
the tacit dimension of knowledge. The following ggnaphs discuss what tacit knowledge is
exactly, and why it raises so much more interesiwithe research arena than does explicit
knowledge.

The theoretical concept of tacit knowledge is dipselated to the philosopher and
scientist Michael Polanyi. One of Polanyi’s (1968), most cited phrases is ‘...we can know
more than we can tell.” What he identifies withimistphrase is that individuals may possess
knowledge of which they are not consciously aware] cannot communicate. The question
that springs to mind when reading this phrase 8 hmght we understand an individual who

possesses knowledge that is not recognisable agléaige, nor can be communicated to the
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outside world as knowledge. Gertler (2003), suggtsit there are two explanations arising
when trying to understand why we can know more wetan tell.

First of all, Gertler (2003), raises the issue ohsriousness and states that what
Polanyi (1966), means is that tacit knowledge & phthe background of our consciousness
that allows and drives us to focus on specifictamkd to perform these tasks. Polanyi (1966),
proffers the example of swimming where an individuarticipates but cannot articulate how
they do so in every detail. This might become esigmbvious in cases where the swimmer
wants to communicate to a non-swimmer what swimnmsngll about, but realises that there
are certain aspects to swimming that the swimmeopas subconsciously yet are essential
to prevent a person from drowning. Secondly, Ge(2603), considers the issue of language
and the situation where tacit knowledge is alsorattarised by the fact that it cannot be
orally communicated. As a typical way to overcorhe problem of the missing verbal or
written communication associated with tacit knovwgedGertler (2003), notes that individuals
tend to demonstrate what they know rather than ribésg it through language. The
demonstration of knowledge is also an effective wayshare knowledge, this will be
discussed in the following paragraph.

Within the paragraph above, tacit knowledge has bbekated closely to the know-how
of performing a specific task, therefore, a techhidimension. However, there is also a
cognitive aspect to tacit knowledge. The cognitagpect of tacit knowledge is associated
with the individual and the way in which the indlual perceives the world. In other words,
tacit knowledge is highly specific and dependenttloa beliefs, value systems and mental
models of the individual that is often taken foamted (Nonaka & Konno, 1998). This
argument is closely related to the theoretical ephof knowledge that the taxonomy that

differentiates between data, information and knoyéeputs forward.
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Given that one main characteristic of tacit knowkeds that the individual is not fully aware
of it, leads obviously to the question of how adiwidual actually acquires such knowledge,
or how the knowledge is created within the indiauand how tacit knowledge might be
shared among individuals. To begin with the proce$sknowledge acquisition and
knowledge creation respectively, it must be str@skat an efficient way for the individual to
acquire tacit knowledge is through the demonstnatiiothis knowledge by one individual and
the imitation, training and practice of this knodde by the acquiring individual. In regard to
knowledge sharing, Polanyi (1958), gives the exangblknowledge sharing of distinct tacit
knowledge between a master and his apprenticeappeentice learns from the master by
observing, imitating, practicing and interactingttwihim. Foray and Lundvall (1998),
complement this conceptualisation by giving the negi@s of lawyers, doctors, business
people, connoisseurs and artists who all acquirewletdge through practical long term
experiences, learning by doing and by interactiity wther individuals.

Spender (1996), also stresses that tacit knowledgeseparable from its creation and
application; he defines it as the dimension of kieolge that is abstracted from practice. Like
Polanyi (1958), Spender (1996), argues that tautedge is usually applied in a state of
flow by an individual who is not necessarily comas of its possession, and he argues that
tacit knowledge, although it can not be articulabgdlanguage, may be communicated in
different ways. He introduces two further dimensiaf knowledge, the individual dimension
and the social dimension. In this regard, his uydey assumption is that individual and
social knowledge are related to each other, andnibizall of an individual’'s knowledge may
be seen as separate from the social process. dndivknowledge is, in other words, shaped
by the social context in which the individual is leedded. Spender's (1996), theoretical

concept of individual and social knowledge reflettte arguments put forward by Polanyi
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(1958), as well as Nonaka and his colleagues (12998). Moreover, it picks up on the
taxonomy of knowledge introduced by Lundvall anchrikon (1994), who specify that
knowledge may not only be regarded as being at&to the individual mind, but may also
be attributed to the collective level.

Nonaka (1991) and Nonaka and Takeuchi (1995) orak@mand Konno (1998),
underline the close relationship of tacit and estpknowledge within their introduction of the
knowledge spiral. The knowledge spiral, which satieat explicit knowledge, if shared
through a combination process, can become taatgfir the process of internalisation, at the
same time that tacit knowledge, if shared througbh@alisation process, may become explicit
through an externalisation process. Within the as@tion process individuals share their
experiences and ideas. This socialisation procepkaias that all knowledge has a tacit
dimension.

Within the process of acquiring explicit knowledgthe individual uses tacit
knowledge in the form of constructs and rules ihfitence the way the individual reads,
writes or talks (Gertler, 2003). The knowledge apalso identifies further dimensions of
knowledge, starting with the individual dimensioand then shared amongst different
individuals in the group dimension, which may deyeto the organisational dimension or
cross the boundaries of the organisational dimansio

Hedlund and Nonaka (1993), and Hedlund (1994)hésrdistinguish between three
aspects related both to the tacit as well as tipdic#xdimension of knowledge. Tacit and
explicit knowledge may take the form of cognitiveokvledge, which includes precepts and
mental constructs in the form of skills and of ewtled knowledge, which may be found in

products and services as well as in articles.
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In conclusion, the paragraphs above identify thg wavhich the tacit and explicit dimension
of knowledge constitutes an expansion of the taroes of knowledge identified in earlier
sections. This review is important as it frames mmain research question and presents the

complexity related to the theoretical concept af\iedge.

Individual and organisational knowledge

To expand the discussion of the character of kndgéefurther, the remaining paragraphs
identify the individual and organisational dimemsaf knowledge. In line with the discussion
on the tacit and explicit dimension of knowleddes tifferences between the individual and
organisational dimension of knowledge are not tgbycclear-cut.

Tsoukas and Vladimirou (2001), address the diffeedmetween individual knowledge
and organisational knowledge, by stating that iithlial knowledge deals with the capability
of the individual to make certain distinctions vshiperforming an action, which in turn is
dependent either on the context, or the theorybaih of them. And by recognising that
organisational knowledge cannot simply be undedsta® a dimension of knowledge that is
created and shared by individuals who belong toadiqular organisation. In this vein,
Tsoukas and Vladimirou (2001, p.979), initially pbio the main features of the organisation
and reflect that the "...distinguishing feature af][arganization is the generation of recurring
behaviours by means of institutionalized roles tirat explicitly defined”. Additionally, they
suggest that an organisation has three distinttifes, which are that it provides a concrete
setting in which individuals act; that it provides set of rules including propositional
statements; and that it is a community with a ddtihistory. Based on a qualitative case
study carried out within a Greek firm, Tsoukas aft@dimirou (2001), draw the conclusion

that organisational knowledge is present if theividdials within an organisation have
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developed the capability to make distinctions iec#fic contexts, according to propositional
statements, which are applied and based on expergerd collective understandings.

The most important types of organisational knowéedigat have been intensively
discussed by various scholars deal with routinesdgdh & Winter, 1982). Routines may be
associated with various different forms such asnsprules, practices, beliefs and strategies.
Levitt and March (1988), demonstrate that routiaes independent of the individuals who
execute them and further establish that routinesgenerally long-lasting and even survive
the turnover of individuals in an organisation. fiere, routines capture lessons of
experience of history in such a way that the lesdearned are accessible, not only for the
organisation, but also for those individuals whoveéhanot experienced the history.
Nevertheless, Feldman and Pentland (2003), suggasdistinct aspects of routines are not of
a static, but rather a flexible nature and, therefooutines are likely to change and provoke
different outcomes over time.

Kogut and Zander (1992), distinguish between oggtimnal knowledge that is either
information-based or know-how-based; a distinctibat is similarly used within artificial
intelligence, and relates to the first introduceckohomy of knowledge presented and
integrates the differences of the tacit and exptiotmension of knowledge. In this respect,
Kogut and Zander (1992), suggest that knowledgé;wis information-based, is represented
through symbols, facts and axiomatic propositiarg] embraces the ability to know what
something means. This type of knowledge, it is adgumay be shared without loss as long as
the rules are followed that are necessary to dettmalenformation. In regard to know-how-
based organisational knowledge, Kogut and Zand@®2)l. stress the accumulated character
of this knowledge dimension, which has, in conttasknowledge that is information-based,

to be learned and acquired. As the term alreadgestg, knowledge based on know-how
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implies to knowhow to do something. This approach reminds us alsth@ftaxonomy of
knowledge put forward by Johnson and Lundvall (39%hd later revived by Lundvall
(2006).

In line with Kogut and Zander (1992), Blankler (599 points out that within the
organisational learning literature, the organisalodimension of knowledge has been
predominately discussed in the form of routinesjris, dialogues, symbols and bodies. To
extend this work, Blankler (1995), adopts and dma$ca categorisation which was formerly
suggested by Collins in 1993, and identifies thdowang five types of knowledge:
Embrained knowledge, which is knowledge that isedelent on conceptual and cognitive
skills and abilities; embodied knowledge that ist wompletely explicit but earmarked;
encultured knowledge which refers to a status @fresth understanding, achieved through
language and social interactions among individuatshedded knowledge, which is the form
of knowledge found in systemic routines, and finattncoded knowledge, which is either
presented in hardcopy such as books, or in manuagtectronically. Although he categorises
these different types of knowledge, Blankler (1998, 1032-1033), argues that the common
ground that all of these different types of knowjedshare, is that they are all “...multi-
faceted and complex, being both situated and aftsiraplicit and explicit, distributed and
individual, physical and mental, developing andistaerbal and encoded".

To sum up, the paragraphs above identify the tand explicit as well as the
individual and organisational dimension of knowled@he taxonomies of knowledge and the
presentation of the knowledge spectrum build tlaetisg point for the following in-depth

review of knowledge creation, and knowledge shamghe level of the firm.
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2.1.3.3 Knowledge creation at the level of the firm

Since the time knowledge was declared to be the’dimost important resource to gain
competitive advantage, firms have been viewed asvladge creating enterprises (Choo,
1996). The following paragraphs outline the way literature perceives firms that create
knowledge, and what mechanisms the management eoffitim might use to facilitate
knowledge creation. Knowledge creation in firms oasult in distinct knowledge assets. Four
categories of knowledge assets are reviewed inl dethe following paragraphs.

Nonaka (1994), highlights that the roots of theatmn of new firm-specific
knowledge are the result of the conversion of tanid explicit knowledge. Nonaka (1994),
initially discusses the creation of individual krledge, which he regards as closely related to
knowledge creation, at the level of the firm; aligh he argues that individual knowledge
must be enlarged, amplified and justified withirfien to transform it into firm-specific
knowledge. What underlies his argument is thatethemre two dimensions of knowledge
creation: the epistemological and the ontologicahe epistemological dimension is
characterised by the distinction and interactiotwben tacit and explicit knowledge. The
ontological dimension is characterised by the l@fedocial interaction. The epistemological
and the ontological dimensions are brought togedhdrenable the creation and expansion of
new knowledge. In particular, four different patierof the interaction and conversion
between tacit and explicit knowledge are formulatiedm tacit to tacit knowledge; from
explicit to explicit knowledge, from tacit to expii knowledge and from explicit to tacit
knowledge. The process of tacit to tacit knowledgeversion is referred to as socialisation.
The process of explicit to explicit knowledge corsien takes place between individuals
through combination. The process of tacit to explimowledge conversion is called

externalisation and the process reversed is caltednalisation. Internalisation is seen to be
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closely related to learning. All processes are llesd as being present in order to create new
knowledge at the level of the firm. In contrasttie creation of individual knowledge, is the
creation of knowledge identified at the level o tirm, and as depending on a management
that allows a series of shifts of the four diffearerodes of conversion.

The creation of firm-specific knowledge has furtheen a central focus among
scholars of organisational learning. Their approdiffers to the one introduced by Nonaka
(1994), in that it is less abstract and thus moeetral. Huber (1991), provides an excellent
review and critique of the works in this area. @e basis of Huber’'s (Huber, 1991, p.89),
assumption that “...an organization learns if anyitefunits acquires knowledge that it
recognizes as potentially useful to the organirgfibe develops various different forms of
knowledge acquisition. This acquisition of knowledgay be understood in a similar way to
the creation of knowledge discussed by Nonaka (199dwever, it has to be seen as just one
part of the wider discussion of organisational h&ay, which also includes information
distribution, information interpretation and orgsational memory. However, to compare the
roots of knowledge creation between the theorié®duoced by Nonaka (1994), and Huber
(1991), only the part of Huber's (1991), knowledamguisition will be considered. In this
respect, Huber (1991), argues that firms can aedkmowledge by five different learning
processes: congenital learning, experimental lagrnivicarious learning, grafting and
searching. Congenital learning is described asnabamation of knowledge that the firm has
inherited at its conception, either by individuatsanother firm, and the additional knowledge
that is gained before the firm is launched or ipooated. Experimental learning is discussed
as being related to the knowledge acquisition tld&es place after the firm has been
incorporated. It is identified as being either thesult of systematic planning or of

unintentional possession. Vicarious learning isiidied as being related to the acquisition of
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knowledge by imitation, for example, the imitatiaf activities that are performed by
competitors. Grafting is regarded as being assettiatith knowledge acquisition by either
hiring individuals who possess specific knowledge,acquiring a firm that possesses a
specific knowledge base. Searching is identifiegh@®ntially taking three forms: Scanning,
focused search and performance monitoring.

Nonaka and Takeuchi (1995, p.3), describe that keaye creation within the firm is
the “...capability of a firm as a whole to create rewwledge, disseminate it throughout the
organisation, and embody it in products, serviced aystems’. Moreover, Nonaka and
Takeuchi (1995), have pointed out that the esseha®ovation is the constant recreation of
the firm, which involves a process of ongoing oligational as well as personal renewal.
Knowledge, they argue, must be built on its ownd dnis involves the close, intensive
interactions among the individuals who belong ®fitm.

Von Krogh et al(2000), suggest that in firms there is usually saremphasis on IT
and other measurement tools when it comes to theagesnent of knowledge creation. By
applying such strict tools, it would be attemptitay control the process of knowledge
creation. However, strict control of knowledge ¢i@a cannot typically be achieved. A better
way that management could facilitate knowledge taeawould be through encouraging
relationships and conversations across the diftewmerts, which can be geographically, as
well as culturally, far apart from one another. Blqrecisely, von Krogh et al. (2000), argue
that the management is required to facilitate eomati knowledge as well as care across the
firm. Care is identified as being related to howple treat each other; it is regarded as setting
up creativity as well as playfulness.

In order to create knowledge effectively, it is oheel critical that firms create an

awareness of who knows what. Cross et al. (200fyeathat this awareness might only be
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achieved if the management understands how indigddevelop strategic networks, and
what the nature of the collective knowledge ist tkaooted within these networks. Cross et
al. (2001), therefore, propose that firms havedeqgaately prepare their employees to connect
quickly with one another so that knowledge heldpayticular individuals, is accessed and
shared in a way that the firm might benefit. Cressal. (2001), identify several different
mechanisms that the firm can implement to facditdte awareness of who knows what.
Distinct examples presented are: the implementatibskill-profiling systems, corporate
yellow pages, the development of thematic groups the development of a specific help
desk, which can encourage employees speedily tewie relevant thematic group, or to
internal knowledge fairs. Thus, although it hasrbeegued within the literature that an
overemphasis on IT is not useful to facilitate kienlge creation within the firm, some tools
that are implemented through the existence of Bvehbeen identified as facilitating the
creation of knowledge and, in particular, the awess of who knows what within the firm.

To briefly elaborate on what the paragraphs abaolemtify, Nonaka et al. (2000),
suggest that firms are constantly in the procedsnofvliedge creation. Thus, they conclude
that firms possess particular knowledge assetdtirggdrom the inputs and outputs of the
knowledge creation process. Nonaka et al. (200@)pduce four different categories of such
knowledge assets: experimental knowledge assetgineoknowledge assets, conceptual
knowledge assets and systemic knowledge assetseriigntal knowledge assets are
identified as tacit and shared through common espees. Examples include skills and
know-how of the individual as well as feelings likare, passion or tension. Routine
knowledge assets are regarded as tacit knowledgef s argued that they are embedded
within actions as well as practices such as a 8pexganisational culture, routines and daily

operations. Conceptual knowledge assets are ichtds explicit knowledge, which is
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communicated through images, symbols and languagd as product design. Finally,
systemic knowledge assets are regarded as expticwledge, but they are also systemised
and packaged such as in documents, databasedspatericences.

In conclusion, knowledge creation at the level bé tfirm does not follow a
straightforward process: Nonaka (1994), and hideagbes (1995; 2001), pointed to the
transformation process of individual knowledge ifitm-specific knowledge, which involves
a combination of tacit and explicit knowledge aratial interaction. The organisational
learning literature regards knowledge creationrasfedge acquisition. In this respect, it was
established that to acquire knowledge usually talkiésrent forms of learning. What has been
highlighted among all scholars is that knowledgeation and knowledge acquisition at firm
level involves a close personal interaction amotsg eémployees. IT might constitute a
valuable form to support personal interaction altjfoit clearly has its limitations. The case
study will make use of the theoretical concept mdwledge creation as its basis. However, it
is the aim of the thesis to make this theoreticaicept less abstract by exploring it in a real
context: knowledge creation within the MNC, the dpaarters, and its spread of
geographically dispersed subsidiaries, which amatkd in both developed and emerging

economies.

2.1.3.4 Knowledge sharing at the level of the firm

The available literature uses different terms tecdbe the process of knowledge sharing at
the level of the firm and the boundaries of theote&ical concepts of knowledge creation, and
knowledge sharing, are not clear-cut within it. TTokbowing paragraphs mainly review the
theoretical concepts of knowledge transfer, knogtedetwork, learning routine and learning,
which are all related to each other, and explaimv Hammowledge sharing in general is

conceptualised in this thesis. Knowledge sharikggdalace within and across the boundaries
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of the firm. Moreover, there are distinct barridrat might occur in the process of knowledge
sharing. Finally, the following paragraphs discugsch mechanisms the firm can apply in

order to facilitate effective knowledge sharing.

Knowledge transfer, knowledge network, learningtiraj learning

The theoretical concept of knowledge sharing adbpit¢hin this thesis is partly built on the
work of the organisational theorists Argote andrémg (2000), who conceptualise knowledge
sharing as knowledge transfer, which they regard psocess that occurs if experience of a
source unit in the firm affects another unit, thaing the recipient unit. In particular, Argote
and Ingram (2000), distinguish between explicit aacit knowledge transfers. Knowledge
transfers are, for instance, identified as explicthe source unit informs the recipient unit
about certain practices that improve performanaeitTknowledge transfers are regarded as
occurring in cases in which the recipient unit ga@necommunicate how the knowledge has
been transferred. In particular, Argote and Ingi@®00), show that the recipient unit does
not necessarily have to be an individual; it magoabe a group. Knowledge, which is
transmitted tacitly, is identified as having di#et forms such as norms or routines.

Through studying knowledge sharing in a multi-uglgctronics firm and applying a
qualitative research approach, Hansen (2002), dottes the theoretical concept of
knowledge networks between different business uwitéch consist of related knowledge and
inter-unit relationships. These inter-unit relasbips are identified as either being indirect,
which means that that they rely on many intermeéekaior direct, which is defined as relying
on few intermediaries. Hansen’s (2002), theoreticahcept of knowledge networks
differentiates itself from the theoretical conceyt knowledge transfer put forward, for
instance, by Argote and Ingram (2000), insofartadoes not focus primarily on the direct

relationship between one source unit and one mdipunit, but proposes rather that
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knowledge sharing involves multiple relationshipsade up of multiple source units,
intermediary units and multiple recipient units.

Within their study on knowledge sharing in the Tayoetwork, Dyer and Nobeoka
(2000, p. 347), regard knowledge sharing as beioggty related to their theoretical concept
of the learning routine, they define this as “...gutar pattern of interactions among
individuals that permits the transfer, recombinato creation of specialized knowledge”.

In line with the theoretical concept of the leamiroutine by Dyer and Nobeoka
(2000), and the theoretical concept put forward Argote and Ingram (2000), Spender
(1996), describes that learning is the primary @friwithin the knowledge sharing process.
Goh (2002, p.23), in this respect, suggests thatearning occurs when knowledge in one
part of a firm is transferred effectively to othgarts, and is used to solve problems there, or to
provide new and creative insights”.

Organisational learning scholars have targetedjtiestion of how collective learning
or knowledge sharing occurs. Daft and Weick (198)mment that there is limited
understanding of how firms make sense of their realeenvironments, and how internal
interpretation processes take place, or which osgéional configurations enface such
interpretation processes. Huber (1991), also nibigsthere is little systematic study on how
shared understanding amongst different organisatiomembers, in respect of particular
events or items of information, is developed. Hggasts that a shared understanding or
interpretation of new information, is dependenttioa level of uniformity of prior cognitive
maps by the organisational members, the uniformwityhe framing of the information, the
degree of richness of the media, which is usedatoycthe information, the load of the
information, and the degree of unlearning that migive to be considered in order to develop

new interpretations.
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Fiol (1994), argues that one should consider twatredlictory prescriptions to provide an
answer as to how shared understanding is develéjrsd of all, she argues that there must be
a diversity of interpretations among organisatioms@mbers regarding organised activity.
Secondly, there must be a form of consensus bgildiound these diverse interpretations of
organised activity. Fiol (1994), explains that irder to create social knowledge and new
organisational knowledge, firms must handle botiputttions in balance, and permit
employees to simultaneously agree and disagreeegard to the content of their
communication; nevertheless, firms should adoptoady shared framing. This broad, shared
framing might be a common understanding as to f@mwonstruct arguments, and a shared
understanding on how to exploit what is known witthe firm. Fiol (1994), goes on to
suggest that typically, there exists a trade-offween the enhancement of diversity and
consensus, whilst urging firms to emphasise theth abvarying times.

The paragraphs above present the theoretical ctanoejp knowledge transfer,
knowledge networks, learning routine and learniajhough the theoretical concepts use
different terms and varied nuances, in essence d@Hegescribe the theoretical concept of
knowledge sharing. It is the aim of the thesisxplere this theoretical concept of knowledge

sharing in more depth by placing it in a contemppeand little researched context.

Knowledge sharing across the boundaries of the firm

At the level of the firm, knowledge sharing not pnékes place within the firm but also

across its boundaries. For a long time the liteeatwggests that in order to stay competitive
and to enrich the creation of innovation, firms meed to look for knowledge bases outside
of themselves. In this regard, Cohen and Levin{h8P0), have suggested that the firm’s
ability to successfully evaluate and use knowlefigen an outside source is, for the most

part, dependent on the firm’s knowledge base bedageknowledge sharing has taken place.
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In more detail, Cohen and Levinthal (1990), hightithat firms must be able to evaluate the
value of new knowledge that is external to thenarsht, and apply it to their specific needs.
They refer to this ability as the absorptive catyaof the firm. In this respect, it is suggested
that the absorptive capacity is primarily dependanthe level of related knowledge that it
possessed before the new knowledge is acquirews. therefore firm-specific and path-
dependent. Indirectly, this argument implies ttet &bsorptive capacity within each firm is
distinct and different from other firms, becausehedirm possesses a distinct base of
knowledge prior to the acquisition of new knowled@ée overall absorptive capacity of a
firm is confirmed as dependent on the absorptiyeaciies of its employees. In particular,
Cohen and Levinthal (1990), stress that the abiserpapacity does not refer initially to the
ability to acquire and share new knowledge by fin@,fbut states the importance of the
ability to exploit this new knowledge. Thereforbgtabsorptive capacity does not only exist
within the interaction of the firm with externaligoes, it also plays a vital role inside the firm
among its different units.

Lane and Lubatkin (1998), who make reference towbek of Cohen and Levintal
(1990), further highlight that before the firm cafess engaging in knowledge sharing with
another firm, or other outside sources, it musartjeunderstand its own knowledge base,
how it transforms knowledge into capability, andwhthese capabilities help to meet the
demands of the market. Only if the firm has a Hglel of self-awareness in this respect,
Lane and Lubatkin (1998), argue will it find thght external source for valuable knowledge
sharing.

The literature further points out that, to arrahgeeffective knowledge sharing of the
firm with outside sources a common coding schemeedpiired, and the same technical

language among the different parties involved niestieveloped. However, even the use of
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such a common coding scheme and similar techn@agjuage does not, necessarily,
guarantee that knowledge sharing is easy and witit®limitations. One way to overcome
the obstacles within the knowledge sharing procesisrough the assistance of gatekeepers.
Gatekeepers are identified as being able to urateisand to transform diverse coding
schemes in order to allow for effective knowleddersng among the different parties
(Tushman & Katz, 1980).

Today, the effective sharing of knowledge acrosslibundaries of a firm seems to
have become increasingly important for businesseshis respect, MacCormack et al.
(2007), based on a qualitative research studyoexglhow firms increased their innovational
efforts through collaboration with networks of caanges. MacCormack et al. (2007), contrast
collaboration to outsourcing and understand coliafion as accessing and leveraging
knowledge with partners as well as sharing ris&udies reveal that collaboration may be
regarded as one key supplement to internal managevhk&nowledge and innovation as well
as becoming increasingly important to remainiogpetitive.

In conclusion, the literature presents differemii® and nuanced theoretical concepts
to describe knowledge sharing at the level of thea.fThe paragraphs above review four of
the concepts in detail, especially highlightingittemilarities. It was further identified that
knowledge sharing does not only take place witbut, also across, the boundaries of the
firm. In both cases, knowledge sharing is not abvaystraightforward process. Some distinct
barriers of knowledge sharing were reviewed in iletdong with how some mechanisms
might facilitate knowledge sharing. The case stuwdif put the theoretical concept of
knowledge sharing in the context of the businessark of the firm. In particular, it explores

the obstacles that occur when knowledge is shattiwvihe business network.
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2.1.4 Knowledge flows within and across the bouieganf the MNC

While the paragraphs above discuss knowledge inoee rgeneral context, and mostly in
reference to the level of the firm, the followingrpgraphs identify the theoretical concept of
knowledge flows within and across the boundarieghefMNC. In particular, the paragraphs
discuss how the literature conceptualises knowlefttygs in the headquarters-subsidiary
context. Moreover, the paragraphs review the difiefforms of knowledge flows that exist
within, and across, the boundaries of subsidiaaes, the MNC respectively. One focus of
this thesis deals with reverse knowledge flows. Hewerse knowledge flows are defined in
the literature and will, in the subsequent paragsapdentify in more detail why they receive

increasing attention among academic scholars.

2.1.4.1 The theoretical concept of knowledge flows

Building on the work of communication theorists ampoplying a nodal level of analysis,
Gupta and Govindarajan (2000, p.475), conceptuhssvliedge flows as taking place in the
headquarters-subsidiary context of the MNC.

They define one unit as the source unit and theras the target unit and knowledge
flows in this respect: “...to be a function of théldwing five factors: (I) value of the source
unit's knowledge stock, (II) motivational dispositi of the source unit, (lll) existence and
richness of transmission channels, (IV) motivatlotigposition of the target unit, and (V)

absorptive capacity of the target unit”.

2.1.4.2 Three forms of knowledge flows in the headgrs-subsidiary context

Applying a micro-perspective, Mudambi (2002), sugjgehat there are three principal forms
of knowledge flows found in the subsidiary besities forward, or conventional knowledge

flows, from the headquarters to the subsidiary.
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Flow | is the flow sent from the subsidiary to theadquarters and parent respectively.
Mudambi (2002), explains that flow | forms of kn@de may also be called knowledge

transfers. Within the thesis, flow | forms of knadfje are defined as reverse knowledge
flows. Reverse knowledge flows are necessary ferhbadquarters to exploit subsidiary-

specific knowledge and competencies. This approaai also be described as adopting an
outside-in approach of learning, meaning that tkaduarters learns through knowledge
flows, which are reversed from outside of the headgrs and sent from the subsidiaries.
From the perspective of the subsidiaries, this @ggr might also be described as an inside-
out approach of learning. Knowledge that is creatsdie the subsidiary is made available to
the outside, which is in this case the headquartiersugh reversing this knowledge.

Flow Il forms of knowledge flows take place fronettocation in which a subsidiary
is embedded into the subsidiary. Flow Il forms déaahe subsidiary to learn, exploit local
competencies and to utilize local resources. Athés case with flow I, flow Il forms of
knowledge may be described as adopting an outsi@gproach of learning. In this case,
outside-in means however, that knowledge flowssarg from outside of the subsidiary to the
subsidiary.

Flow Il forms of knowledge flows are identified &king place from the subsidiary
to the location in which the subsidiary is embeddedgain, adopting a subsidiary
perspective, this approach adopts an inside-outoapp of learning. Knowledge is made
available from inside of the subsidiary to the alés which is in this case, not the

headquarters but the location in which a particsidosidiary is embedded.

2.1.4.3 Reverse knowledge flows versus forward leags flows

As implied in Mudambi’s (2002), work, knowledge vil® have a direction, adopting a

headquarters-subsidiary perspective, there areafoner conventional knowledge flows as
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well as reverse knowledge flows. Mudambi (2002yuas that knowledge not only flows in
one direction, from the headquarters to subsidiabet also in reverse, in contrast to earlier
perspectives of knowledge flows within the MNC aih& broader question of why firms
internationalise.

In the 1960s, Hymer (1960) and Vernon (1966), ater IDunning (1993), highlighted
the internationalisation of domestic firms thabfs engage with in intra-corporate knowledge
sharing; however, this process would primarily ifweo forward knowledge flows and
transfers. In this respect, the main theory suggettat the headquarters, or centre, sends
knowledge to the external subsidiaries on a one-basis with a goal of home-country
knowledge exploitation, thus combining the advaetaf having access to cheap labour and
other resources, which are either more expensiv@bsent in the home economy. In this
sense, subsidiaries were primarily described asgbebncerned with knowledge absorption
and adaptation rather than with knowledge creatioknowledge sharing. One could argue
that knowledge adaptation already requires thasididries are actively creating knowledge.
However, as Kuemmerle (1999), pointed out, thesenmkedge adaptations were typically
strongly dependent on the knowledge bases of théduarters of the MNC, and not therefore
expected to demand an active role of subsidianiggaviding new and valuable knowledge.
Over recent decades, research in MNCs has incgdasigcognised that this traditional view
of knowledge creation and knowledge sharing in MMGdonger holds true. As a result, new
theories on the MNC and how, and where, it createsshares knowledge were developed,
such as those of Bartlett and Ghoshal (1989), aliuthel (1994), and as reviewed under 2.1.1.

To briefly touch on the essence of these theotles; argue that within MNCs, the
creation of knowledge is no longer restricted tactions that are exclusively located at

headquarters’ level, but also within functions kechon the ground of subsidiaries. In the
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same vein subsidiaries have begun to be concestdaks important drivers within the
creation of the overall competitive advantage of G&N(Bartlett & Ghoshal, 1989; Gupta &
Govindarajan, 1991, 2000; Hedlund, 1994; Kogut &der, 1992). In particular, Doz and
Santos (1997), emphasise typically that the MNQhoastrengthen its particular competitive
advantage without taking advantage of the knowleithge is created in its geographically
dispersed subsidiaries and other units outsidehefheadquarters. Put another way when
applying a headquarters’ perspective, it suggédets riot only are there reverse knowledge
flows sent from subsidiaries to the headquartersxistence, but also that these knowledge
flows are necessary in order to strengthen the etitiye advantage of the entire MNC.

However, it must be pointed out that until the 141890s, research focused on
subsidiaries becoming valuable knowledge creatmrthé overall MNC, these subsidiaries
were located in developed economies such as théBU& & Beechler, 1995; Frost, 2001),
Western Europe (Cantwell & Mudambi, 2005; Forsgetral., 1999) and Japan (Westney,
1987). It is clearly a new approach to considersulifiries that are located in emerging
economies such as China and India and are repmegew valuable knowledge creators for
those MNCs headquartered in developed economiesetGl., 2006; Johansen, 2007; Yang
et al.,, 2008). The literature suggests that knogdeflows from subsidiaries, which are
located in emerging economies, are likely to béedet from those from subsidiaries that are
located in developed economies, because there sgraficant difference between the
knowledge bases between the headquarters andgglguies (Lyles & Salk, 1996).

Put another way, this approach may also be coettastthe product life-cycle theory
(Vernon, 1966), which suggested that once produetsch the maturity phase, their

production, as well as their related technologpumndle of knowledge, move gradually to the
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emerging economies, implying that innovation spsefadm the developed economies to the
emerging economies and not vice versa.

In summary, one focus of the thesis is on revemsewledge flows sent from
subsidiaries to the headquarters of the MNC. Th@ae is consistent with the diagnosis of
Ambos et al. (2006, p.296), which states “[tlheersed direction of hierarchical knowledge
flows (between subsidiaries and headquarters) dwatyrbeen considered’. The case study
will focus particularly on subsidiaries that arecdted in emerging economies, and their
respective ability to reverse knowledge to the qeaders. Moreover, the thesis concentrates
on knowledge flows between the subsidiaries thatewstudied along with their external
partners who are part of the external environmEme. subsequent paragraphs discuss how the

external environment of the subsidiary is concdjsed.

2.1.5 The local embeddedness and the externaloemuent of the subsidiary

Firms do not operate and develop independently filoeninfluence of the local context in
which they are embedded. This also applies to tlhNCMwhich in contrast to the domestic
firm, owns and operates activities such as sub#diain differing locations and as a result
may become embedded in various different localexdst The subsequent paragraphs have
two important purposes: first of all they reviewwhdlifferent streams of literature discuss
local embeddedness, and where exactly they regand s becoming embedded, as well as
how local embeddedness influences the process oWlkdge creation, and knowledge
sharing, within the firm; secondly, the paragraplentify how the local embeddedness of a
particular subsidiary is defined in this thesisj &wlow local embeddedness will be studied, as
well as how the concept of the external environnmeigiht be linked to the business network

theory of the MNC.
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In the broader sense, the theoretical concept cdl lembeddedness, its influence on the
creation of knowledge and the sharing of knowledgyehe firm, have for a long time,
concerned scholars departing from different streafm#erature. The following paragraphs
review the theoretical concepts put forward by harmad economic geographers, scholars of
the systems of innovation, national systems of vation, as well as the sectoral systems of

innovation approach.

2.1.5.1 Human and economic geography

Human and economic geographers have intensivetlyestuhe aspect of spatial clustering or
industry agglomeration, which deals with the comion of individuals, as well as firms
and other economic activities, in distinctly-defingeographic locations. A leading theory is
that the creation of knowledge, and the sharingnoiwledge, are best conceptualised as the
outcome of the interactive relationships among ll@mirces, such as experts, firms, or
institutions, who all possess various specific sypéknowledge and competencies. Because
of the interactive communication among these lsoakces, this stream of literature identifies
that information and knowledge is created and shavih the clear intention of solving
particular problems, which may be of differing nmat including technical, organisational,
commercial or of an intellectual nature (Batheltabét 2004; Bathelt & Gluckler, 2002;

Feldman, 1994; Ivarsson & Alvstam, 2005; Malmberiyl&skel, 2002).

2.1.5.2 Systems of innovation and national syst#nmnovation

Based on a broad perspective, the systems of itisoyand national systems of innovation
approach, put forward that innovative firms are isotated; they are innovative because they
maintain relationships with other firms and ingditas within their distinct systemic

environment (Edquist, 1997, 2001). The term ‘nadlbim the national systems of innovation
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approach, refers to the major focus and the gebgramd systemic boundaries, to which this
type of approach is directed, this being the nasimte. Studying the innovation system of a
particular nation state establishes why particulaovations are developed within a particular
country, with distinct institutions, and allows fa cross-national analysis of different
innovation systems, and the potential reasons \Wwkget differ. In particular, this approach
focuses on the analysis of national institutions] &ow they shape firms and sectors of
innovation in a particular way (Cantwell, 1995; &a& Pavitt, 1994). In this respect, as
Nelson (1993), proposes, it is important to underdt that national institutions like
universities, or even technical societies, areafi@ static nature, but co-evolve and develop
in line with the creation of particular technologji&reeman (1995), suggests that the idea of a
nation states” systems of innovation is not a rgiahary concept of the 1980s or 1990s,
rather it dates back to the late™&entury, a time when Friedrich List compared diéfe
nation states such as Germany, England and theHgdSxamined the differences in their
economies, and how their distinct formal institogo influenced particular economic
developments and capacities to compete with on¢hanoFreeman (1995), acknowledges
List’'s reference to certain characteristics of mhere recently developed national systems of
innovation approach within his theories; yet thhawe been substantial changes within the
firms of national economies and international besgarrangements over the last century,
some of which List could not have been aware duhisdifetime and so did not incorporate
into his work. Particularly, Freeman (1995) makesntion of the rise of transnational
corporations (TNCs), or the development of in-hoR&D within sectors, as well as the set
up of R&D outside the original knowledge bases.

In addition to what Freeman (1995), suggests duitieg1990s, it must be noted that

even more significant changes in the overall orgmion of national economies, and at firm
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level, have taken place since (Audretsch & Thu#RQ1). For instance, at the national
economic level, we see that formal institutionshsas national educational systems are
increasingly compared to those of other nationestah development that leads, in many
cases, to major changes of these national institsitiMoreover, at the firm level and looking
particularly at MNCs, we see a trend to seek R&Belsain specific regions, or locations that
have traditionally not only attracted investmemtsnf such areas as Western Europe, the US
or Japan, but also in countries such as those ia, As the Central and Eastern European
region, which were not considered as possessingnpat knowledge bases 10 to 20 years

ago (Lundvall et al., 2002, Yang et al., 2008).

2.1.5.3 Sectoral systems of innovation

Influenced by the work of evolutionary economit¢g systems of innovation and the national
systems of innovation approach the sectoral systnmsnovation approach, in its broader
sense, also regards the local context in whiclhna i embedded, as highly influential on the
creation and sharing of knowledge by firms. Althbutpe sectoral systems of innovation
approach predominantly focuses on the sectoral lev@nalysis, it clearly integrates the
aspect of the embeddedness of firms in particoleallcontexts such as those considered as
national institutions. In particular, the questmirhow national and sectoral institutions shape
the way firms interact with each other, how theyate knowledge and learn from each other,
are central (Breschi & Malerba, 1997, Geels, 208Blerba (2004), further points out that
the relationship between national institutions aadoral systems are important. For instance,
his work identifies that national institutions miagve different effects on different sectors.
The same institution might take very different fernm different nation states, and
national institutions may constrain innovations particular sectors, and institutions of a

sector can become national institutions. HoweJee, sectoral systems of the innovation
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approach does not concentrate on specific geogralphiefined boundaries, but on a
specific sector; in this respect the sector ismemtessarily understood as one distinct sector,
but more as an area of technology that includeowsirdifferent, yet related technologies,
which are applied in various different sectors. defreviewing the impact of the local
context on knowledge creation and knowledge shafmogn the sectoral systems of
innovation approach, let us first look at the fuméatal theoretical concepts on which this
approach is based on.

Malerba (2002, p.250), provides the following diéfom of a sectoral systems of
innovation: “A sectoral system of innovation anddarction is a set of new and established
products for specific uses and the set of agentsying out market and non-market
interactions for the creation, production and sHl¢hose products. A sectoral system has a
knowledge base, technologies, inputs and an egisémergent and potential demand. The
agents composing the sectoral system are orgamsatr individuals (e.g. consumers,
entrepreneurs, scientists)’. Similar to the apgrdaken by human geographers, the systems
of innovation, the national systems of innovatittrg sectoral systems of innovation approach
views the creation of knowledge as the result tdractions between firms and individuals,
here called agents, through communication and xbkamge of information and knowledge.
Additionally, competition and command are regar@sdfurther influencing factors of the

creation of knowledge at the level of the firm (lidla, 2002, 2004).

2.1.5.4 External environments

So far, three approaches of different streamstefaliure have been consulted in order to
conceptualise what local embeddedness of the fmand how this shapes the way firms
create and share knowledge. This thesis represantsnicro-perspective of local

embeddedness, as it recognises the existence gfiti@pal influence of systemic, national
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systemic, and sectoral systemic forms of innovat@mnthe capacity of knowledge creation
and knowledge sharing within a firm. The study takm therefore a more firm-specific
approach. In this regard subsidiaries, which foma focal level of analysis of the case study,
are conceptualised as being embedded in a partimdal context such as a nation state, a
region or a city, which are all characterised bgcsjic institutional and business systems.
However, it is not the aim of the case study toym®athese institutional or business systems
in detail. The prime focus within the study restshwthe external environment in which a
particular subsidiary is embedded, or in whichavelops. In line with the business network
theory, the external environment has also beenepinalised as the external side of the
business network of a subsidiary and the MNC, aedefore, as a compliment to the internal
side of the business network, which comprises galfuarters, its subsidiaries and the units
of the MNC (Foss & Pedersen, 2002; Zanfei, 2000)e Titerature defines the external
environment of a subsidiary as consisting of aetgrof different firms, institutions and other
entities. The exchange between a particular sudrgidand its partners within the external
environment, has been described as especially tantofor the creation and sharing of
knowledge and resources within the subsidiary (Asstn & Forsgren, 1996; Andersson et
al., 2001, 2002). To primarily focus on the extémavironments of the subsidiaries instead
of the institutional and business systems in whithy are embedded, is regarded as a
valuable approach to narrow down the elusive theadeconcept related to the local
embeddedness, and also to distinguish which of ekternal partners are regarded as
especially important by the subsidiaries to sha@edge, which in turn leads to knowledge

creation at subsidiary level.

77



PART Il

2.2 Research questions of the case study

Based on specific gaps in the available literatarel which the boxes of chapter one
demonstrate, the following PART Il identifies sealeresearch questions that build the basis
of the case study at headquarters level and aidiayslevel. Although the research questions
constitute literature gaps, there is nevertheli@sa, more general context, literature available
that identifies specific theoretical concepts mdato the research questions. The following
paragraphs identify these concepts below each nasgaestion in detail. In some cases, it
discusses the way in which any existing theorettoaicepts could be grounded in a distinct
approach to tackle a particular research question.

These approaches are not intended to constitutetigges that are empirically tested.
In contrast, the presentation of the literature iémdistinct theoretical concepts as well as the
identification of particular approaches to tackie research questions, serves as a practical
way to engage with and operationlise the main rekequestions, and complies with the
advice put forward in chapter three, which sugg#sas a research study that is qualitative

and of an exploratory nature should still rely omg form of theoretical framework.
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2.2.1 Headquarters level

In the following paragraphs, the case study setsfieel research questions at headquarters

level.

2.2.1.1 How do the types of knowledge that substdiaeverse to the headquarters
differ?

The literature identifies that headquarters usuadiye very different motives when setting up,
or acquiring, their subsidiaries. Accordingly, theubsidiaries may be concerned with a
variety of different functions and roles (Birkinsh& Hood, 1998; Cantwell & Mudambi,
2005; Dorrenbacher & Gammelgaard, 2006).

Typical functions of subsidiaries have been idédifas either production or R&D or
sales. Contemporary literature points out that nebshe subsidiaries within a typical MNC
network significantly differ in the functions thttey perform, and the competencies that they
develop, from those they typically possessed whemestic firms increasingly started to
internationalise. In line with what has been disedsunder 2.1.4, scholars like Cantwell
(1995), or Bartlett and Ghoshal (1998), point te thevelopments that many subsidiaries
made from pure knowledge recipients, and absorkiersactive knowledge creators, by
starting with functions such as sales, or serviog maintenance, which could be relatively
easily learned, to more sophisticated functionghsas the production of components or
R&D. Over recent years, especially the R&D functinrsubsidiaries and its ability to create
technological competency, have gained much attenfierost & Zhou, 2005; Hansen &

Lovas, 2004; McEvily et al., 2004; Pearce, 1999nttutani & Todo, 2008).
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In line with what has been pointed out here andflyriouched on in chapter one, Gupta and
Govindarajan (1991), taking the overall MNC as linel of analysis, define the following
potential types of intra-corporate knowledge flows:

Input processes such as purchasing skills, thraugppocesses such as product,
process or packaging design, output processesasuotarketing and distribution know-how.
Gupta and Govindarajan (1991), further discussreatenarket data with its strategic value
of global relevance, as an important type of knolgéeflow. What we do not learn from this
theoretical concept is if one, only some, or appey of knowledge subsidiaries typically
reverse to the headquarters, or what determinetypieeof knowledge subsidiaries reverse to
the headquarters. Accordingly, the main focus & $ipecific research question is to explore
the types of knowledge subsidiaries reverse tohtaquarters, as well as what determines
these types of knowledge. Based on the literaefierned to above and the theoretical concept
developed by Gupta and Govidarajan (1991), the stagby is organised in a way that types
of knowledge are studied according to differentctions that subsidiaries perform. This
approach has a tentative character. The case stagylso reveal that this approach is not the
best way to study differences in types of knowledbat subsidiaries reverse to the
headquarters. However, this approach fits well Witbtt’s (2008), as well as Mudambi’s
(2008), argument that the management of knowledgk ianovation must incorporate an
integrated approach covering expertise from varaegartments and areas; thus it could best

be understood as a management process.

2.2.1.2 How do subsidiaries differ in regard to th&ture of the types of knowledge

that they reverse to the headquarters?

The literature available does not address how digsgs differ in the nature of the types of

knowledge that they reverse to the headquarteisnda broader perspective, the following
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two paragraphs present the theoretical concepknaiviedge flow pattern and coopetition,
which the literature discusses, and which coulcipixally be relevant to the second research
question.

Gupta and Govindarajan (1991), develop the themaetioncept of knowledge flow
patterns among different subsidiaries. According Gopta and Govindarajan (1991),
knowledge flow patterns can best be studied by eatnating on the magnitude of knowledge
flows and the direction that these knowledge flanay take. Applying a two-dimensional
perspective, MNCs are to be studied through fogusin the extent to which a subsidiary
receives knowledge inflows, engages in knowledgéaws, and extends these to other parts
of the MNC. Moreover, the theoretical concept byp@uand Govindarajan (1991),
distinguishes between four different subsidiaryayedurs.

Global innovators that combine low inflows and higlitflows of knowledge,
integrated players that combine high inflows anghhbutflows of knowledge, implementors
that combine high inflows and low outflows of kn@abe and local innovators that combine
low inflows and low outflows of knowledge. The tmetical concept developed by Gupta and
Govindarajan (1991), is regarded as a valuablesitasexplore how subsidiaries differ in
respect to the knowledge that they create, asagethe nature of the types of knowledge that
they reverse to the headquarters. Although the riogins of the thesis is on the outflow of
knowledge, reverse knowledge flows, sent from gliases to the headquarters, and the
inflows of knowledge sent from the headquartershi different subsidiaries are explored.
This is necessary to clarify the way that the gbiiif subsidiaries to reverse knowledge is
potentially dependent on the knowledge that thegive from the headquarters, and to study

the way that knowledge is shared between the heatdys and its subsidiaries.
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Tsai (2002), suggests the knowledge that a paati@ubsidiary has may have an effect on the
relationship that the subsidiary develops with pthsidiaries and units, and conceptualises
that in general subsidiaries, as well as all othets of the MNC, are in a state of coopetition
with each other (Tsai, 2002). Coopetition describdsehaviour that is both cooperative and
competitive at the same time. Cooperation is neddedet access to knowledge that is
available in other parts of the MNC and which igelévance to a particular subsidiary or unit
in order to achieve economies of scope. Competéiasts because different subsidiaries and
units are typically measured and compared to e#obr doy their economic success. Tsai's
(2002), theoretical concept is supported by sckdiie Cantwell and Mudambi (2005), as
well as Birkinshaw et al. (2005), who, based oncade studies, explored the collaborative
and competetive relationships among subsidiaried how these relationships shape
subsidiary performance together with the externairenment of subsidiaries. In the context
of the present case study, the theoretical coraptorward by Tsai (2002), is regarded as a
valuable basis to explore the differences in theineaof knowledge bases that the studied
subsidiaries have, and to at least briefly explorghe case where the subsidiaries differ in
their knowledge bases, how they deal with theifedéinces in the nature of the knowledge

that they reverse to the headquarters.

2.2.1.3 In what way was the access to reverse laugel flows from subsidiaries the

reason for the headquarters to set up or to acqpasicular subsidiaries?

To briefly summarise what was reviewed in PART ltlok chapter, over recent decades an
increasing amount of literature has developed fmaises on how MNCs have moved to the
stage where they are seeking knowledge creatigidaudf their headquarters as well as their
home economies (Almeida, 1996; Bartlett & Ghosh8B9; Frost et al., 2002; Michailova &

Nielsen, 2006). In more specific terms, Inkpen &wammaswamy (2007), emphasize that
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MNCs will only be able to outperform competitors éyploiting pockets of knowledge that
may be located anywhere across the globe, in desdlas well as emerging economies, and
not simply by relying on a one-way transfer of kiesge from the headquarters to their
subsidiaries.

Currently there is no literature pertaining to thisird research question that
particularly focuses on firms and MNCs that opematthe sector of mechatronics. The sector
association SPECTARIS (2009), which represents @erfinms and MNCs operating in the
sector of mechatronics, identifies that most of teehnologies related to the sector are
technologically sophisticated resulting from thetjgalarities of the German business system
that offers experts in the sector along with ottlistinct factors such as active knowledge
transfers between academia and the economy, whiahuf the development of high-tech-
related expertise. Based on this statement andStRRCTARIS (2009), points out that most
of the firms and MNCs, operating in the sector @cimatronics, are either small or medium-
sized, thereby suggesting that these firms and Mh&¥® most of their key knowledge and
knowledge creation at headquarters level or at hion@ermany rather than elsewhere in the
world.

However, as identified in the first paragraph, MN{@sgeneral are increasingly
searching for knowledge and knowledge creation ideitsheir headquarters and home
economy. In particular, the case study will explorevhat way an MNC which operates in a
sector which is not identified as having globaligprsed knowledge creation yet is searching
for knowledge and reverse knowledge flows sent farhsidiaries which the management

either set up or acquired abroad.
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2.2.1.4 How can reverse knowledge flows from diffesubsidiaries be managed by

the headquarters?

One question that is often raised in the broadecdraf KM is how knowledge can actually
be managed at all. Although this question mighedhe impression that research and theory
on KM are potentially disputable, the context of Kdléarly has its relevance. Furthermore,
KM has been identified as having proved to be mundne relevant than being yet another
fashionable management activity (Hull et al., 20080d a key ingredient to strengthen
MNC’s innovative capacities by integrating interaald external knowledge sources spread
across their business networks (Phene & Almeid@828ong & Shin, 2008). However, KM
Is a difficult task and the main reason for thigetated to the circumstances where much
knowledge, that is intended to become managedndsvledge that is tacit or has a tacit
element and is located within the individual, othin a particular routine, where it is not
easily accessible and exploited (Grant, 1996; Nbale2002).

Taking the firm as well as the MNC as the levelaflysis, the literature identifies
that the respective managements might take vadappsoaches to manage their knowledge.
One key approach proposed in the literature death the importance of the firm’s
encouragement among its employees to engage ial selationships with each other.

The creation of knowledge as well as the sharinkraiwledge has been closely
related to interactive and fruitful relationshipa@ng individual employees to share what they
know. In this respect, Kogut and Zander (1992)hhgipt that in order to successfully
manage knowledge the firm must become a social agmiyn This social community stands
in contrast to the view of the firm as a group elfish individuals who all pursue their own
ambition. To form a social community, in particulaithin the context of the MNC, that

successfully encourages the interaction amongswithahls is regarded as particularly
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challenging. It is difficult to create a social comnity that integrates all the different

subsidiaries and units that are spread around drlElwFor instance, the management of the
MNC is likely to face language, cultural and staheriers that can interfere with the

systematic development of a social community whedviduals are encouraged to share
their own knowledge as well as to develop a mueaining mentality.

In line with Kogut and Zander, Van Krogh et §2000), argue that effective KM
within the MNC is closely related to the developmehan “enabling context™. This “enabling
context” is understood as a shared space thatdtesl relationships. The context is suggested
to be physical, virtual or mental, or all threetlbém. Von Krogh et al. (2000), identify five
knowledge enablers that management might considerder to manage knowledge flows:
the installation of a knowledge vision, the managetof conversations, the mobilisation of
knowledge activists, the creation of the right esmiand the globalisation of local knowledge.

The theoretical concept of the firm and the MNamg a social community as well
as a facilitator of the development of an ‘enabliogtext”, which allows effective knowledge
creation and sharing, is related to the organisatioulture found within both the firm and the
MNC. Goh (2002), proposes that the theoretical ephof organisational culture is broad,
also identifies two characteristics of the orgatmsel culture as especially important to
facilitate KM, the first being that the organisat@ culture must integrate a form of co-
operation as well as collaboration amongst empkyee order to create and share
knowledge. Both co-operation and collaboration @diseussed as being strongly related to
trust whilst integrating a drive for problem seakend problem solving. Secondly, there must
be leaders who actively encourage experimentafiorew ideas amongst their employees. In
this connection Goh (2002), rationalises that bgoeinaging such experimentation employees

must not be punished when some ideas fail to dseeaas products or processes. In contrast,
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what is important according to Goh (2002), is thaiployees learn from failures and are thus
motivated to seek alternatives in order to redhsér ideas.

On the basis of four practical aspects Birkinshawl &lood (2001), identify how
headquarters might manage their subsidiaries iray thvat they create knowledge and new
competencies. First of all, these researchersifgiehe importance of the allocation of seed
money to the subsidiaries to allow them to createwkedge. Secondly, they suggest using
formal requests for proposals. Thirdly, headquartare encouraged to motivate their
subsidiaries to turn into incubators. Finally, Bighaw and Hood (2001), recommend the
development of international networks. In this exdp they particularly point to the
importance of international employee rotations #relappointment of idea brokers who are
located within the MNC. These idea brokers woultmarily have the task of bringing
together seed money, new ideas and knowledge.

To conclude, taking a rather broad perspectivegiisgting literature presents several
different approaches as to how firms and MNCs éffely manage their knowledge. The
case study explores in an in-depth manner how daglduarters management of the MNC
approaches the management of reverse knowledges flawch are sent from its business

network of subsidiaries.

2.2.1.5 In what way and why does the headquaréees ébstacles when managing and
exploiting reverse knowledge flows from its sulasids?

Because the literature on reverse knowledge flowthe context of the MNC is still in its
infancy, it is clear that there is also little dission on obstacles that the headquarters
management of the MNC faces when managing and iéixgloeverse knowledge flows from
its subsidiaries. An exciting exception is the cimition by Harzing and Feely (2008), who,

based on a socio-linguistic theory, explore theotéical concept of the language barrier at
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the level of the MNC. Language barriers are idedifis becoming more severe once MNCs
rely on more intense forms of communication, sushirereasing linguistic diversity and
increases in worldwide operations. Furthermoreguage barriers are identified as one reason
why knowledge, or technology transfers, do not tagéace in the headquarters-subsidiary
context because, for instance, they are ratedeamlio risky by the management of the
headquarters.

Taking a broader perspective, there is furtherditge available that deals with
obstacles in respect of the management of knowladgefers. Most prominent in this regard
is the contribution by Szulanski (1996). Howevergul@nski (1996), primarily studies
obstacles in respect of the management of knowlédgesfers at the level of the domestic
firm and not the MNC (Gupta & Govindarajan, 2008gulanski (1996), conceptualises
obstacles in respect of the management of knowleédgesfers as being the result of the
characteristics of the knowledge transferred, theee, the recipient and the context in which
the knowledge is transferred.

The nature of the obstacle to knowledge transfecsrporated by the recipient of
knowledge, is closely related to the theoreticatoapt of absorptive capacity, which goes
back to the contribution made by Cohen and Levinth890). Absorptive capacity is, in a
broader context, identified within the literature a dynamic capability which is one key
factor influencing the firm to achieve an overatintpetitive advantage (Zahra & George,
2002).

Moreover, the literature suggests that an obstackffective knowledge exploitation
is related to its cost. To exemplify the particitlias of knowledge exploitation, von Hippel
(1994), uses the theoretical concept of informatemd suggests that although information

can be acquired and transferred relatively eastdgnfone location to another, at little or no
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cost within a firm, technical information may bea@problematic, meaning that it is not easy
to acquire, transfer or to use. Von Hippel (19944 30), argues that the process of acquiring,
transferring and using of difficult information caignificantly raise costs for the firm. He
defines the sticking point of a particular unitioformation in a specific instance "...as the
incremental expenditure required to transfer thmt of information to a specified locus in a
form usable by a given information seeker’. Von pgdip(1994), claims that if the cost to
transfer particular information is low, the valuktbat information is low; in contrast, the
value would be high if the cost to transfer patacunformation is high.

In a similar way to von Hippel (1994), Teece (197n)the 1970s propounded that
although there had been a wide acceptance witkeititdrature on technological change, that
to develop a new process, or a product, requirgsifeiant resources, and it had been
underestimated that substantial costs are incuwbeén exploiting and transferring a
technology. The reasons for this relates to theeb#lat a technology can be compared to a
blueprint, which can be applied at a nominal coslt This assumption is misleading, Teece
(1977), explains, that it neglects the significpatt of knowledge, that which is tacit. Teece
(1977), suggests that the cost to exploit and tearsstechnology includes the costs associated
with transmission and absorption. These costs eagspecially high in cases where either the
technology is complex and/or the recipient doeshaokt the capacity to absorb it.

To summarise, the paragraphs above present a siigous obstacles contained in the
litertature in respect of KM and knowledge expltbida. The contribution by Szulanski
(1996), dealing with typical obstacles, relatingtite management of knowledge transfers at
the level of the domestic firm serves as an immbrtzasis to explore this fifth research

guestion. Moreover, the paragraphs above identigt tKkM and especially knowledge
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exploitation can significantly raise costs for arfi The case study intends to explore how the

exploitation of reverse knowledge flows from sulesigs raises costs for the entire MNC.
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2.2.2 Subsidiary level

The following paragraphs present eight researcktoures at subsidiary level.

2.2.2.1 When and why does a particular subsidiaegard the headquarters as

interested in its specific knowledge base?

Therefore, to sum up what has been reviewed inrhdegPART | of this chapter, MNCs have
been conceptualised as entities that achieve iadisbmpetitive advantage only through the
successful localisation and integration of knowkedgnbedded in their networks of diverse
units and subsidiaries (Birkinshaw & Hood, 1998z[&0. al, 2001; Porter, 1985). Adopting a
more micro-specific subsidiary perspective, up tvrthere is no literature available that
explains at what point, or why, a particular sulasigregards the headquarters as interested in
its specific knowledge base.

In a broader context, Gupta and Govindarajan (2088ly a nodal level of analysis
in the context of their MNC research, argue that vhlue of a particular unit’s knowledge
base in relation to other units within a network, dharacterised by two aspects: the
knowledge base must be non-duplicative and thedumticative knowledge must constitute
relevant knowledge to the other units within thenvoek.

Based on this theoretical concept, the case stodsespect of this first research
guestion is operationalised in a way that it wal @ne focus, to analyse whether a particular
subsidiary regards its specific knowledge baseoasduplicative, and at the same time being
of relevance to either the headquarters, or torahbsidiaries and units, within the overall
MNC network. Additionally, when a particular suhbsi¢y is identified as regarding its
specific knowledge base as non-duplicative, anth@tsame time of relevance to either the

headquarters or to other subsidiaries and unithinvithe overall MNC network, the case
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study will explore whether this evaluation causedoi also regard the headquarters as
interested in its specific knowledge base. Thisrapgh has a tentative character. The case
study may also reveal that this approach is noagpropriate way to study when, or why
defining whether or not a particular subsidiaryams the headquarters as interested in its
specific knowledge base. Linked to the philosopghigaw of interpretivism, the inductive
approach towards the field research is the maindo€herefore, it is not the aim to test the
theoretical concept by Gupta and Govindarajan (ROf@ to use it as one starting point to

engage with the data.

2.2.2.2 In what way does a particular subsidiaryrgeéve the headquarters as

motivating it to create new knowledge and learrecagabilities?

The literature does not examine in what way subsgs perceive their headquarters as
motivating them to create new knowledge and legrraapabilities. In a general context,
scholars like Argote et al2003) and Yahla and Goh (2002), highlight that aslg and
incentives, which are not necessarily financial imaty also be social rewards, are important
aspects of the effective KM process.

The specific context of this research question,tipdarly in relation to the
headquarters-subsidiary context, will to some daxéaplore whether rewards and incentives
cause a particular subsidiary to perceive the heatleys as motivating it to create new
knowledge and learning capabilities. However, itpremarily the focus of this research
guestion to identify and analyse whether some raistaspects not yet discussed in the
literature, are important enough to provoke a paldr subsidiary to perceive that the

headquarters is motivating it to create new knogdeand learning capabilities.
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2.2.2.3 How and why does a particular subsidiargefaobstacles when sharing

knowledge with the headquarters?

In a broader sense, the typical obstacles thataaesl when knowledge is shared have been
reviewed in PART I. With reference to the particutantext of the MNC, Birkinshaw and
Hood (1998), suggest that the MNC can only shamnkedge effectively, and thus without
major obstacles, if it knows where key knowledgdosated and how it can be applied by
other units within the MNC.

Moreover, the literature suggests particularly thate needs to be a context similarity
between the knowledge that a unit sends, and tbe/lkdge that another unit receives, in
order to share knowledge effectively (Ahn et a002). Inkpen and Dinur (1998), highlight
that different units within the MNC are embeddeddistinctly different contexts. These
contexts are identified as covering: a strategmettision, a decision-making dimension, an
environmental dimension, a cultural dimension anidcanological dimension. Based on this
theoretical concept, the research question isypaperationlised by exploring in what way
context similarity is important in order to minimei®r prevent obstacles that subsidiaries face
when sharing knowledge with the headquarters. Aghia approach to engage with the data
has a tentative character; the data which will eeegated can potentially also not allow for

this approach of exploration.

2.2.2.4 In what way is a particular subsidiary w to reverse its key knowledge to

the headquarters?

The literature does not explore aspects that inflteethe way subsidiaries are willing to
reverse their key knowledge to their headquari#isat has been discussed is that through the

increasing engagement of subsidiaries in functitret require learning and creativity,
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subsidiaries can potentially become of high stiategportance to the headquarters. This has
been identified as becoming manifest in the redligt a subsidiary possesses specialised
knowledge about a specific product, combined whth¢entral responsibility for all the major
functions that are associated with the product sashR&D, sales and marketing on a
worldwide basis (Rugman & Verbeke, 2001). Accortimgt has been suggested that if a
subsidiary is in such a position that it possesspscialised knowledge of and full
responsibility for a product, there exists a sultsta dependency of the headquarters on the
subsidiary, and that at the same time, such a atamlie provides the subsidiary with
considerable bargaining power, which it might execin order to access firm-specific

resources and to achieve acceptance of its owrdagéMudambi & Navarro, 2004).

2.2.2.5 In what way does a particular subsidiargefaisks when it reverses its key

knowledge to the headquarters?

The literature does not explore potential riskd gwbsidiaries face when they reverse their
key knowledge to the headquarters. In the broagleses Szulanski (1996) as well as Mahnke
et al. (2006), state that a source may be relud¢taehgage in knowledge transfers when it
feels that it could lose the ownership of its kepWwledge, or particular advantages, related to

the fact that it is in possession of key knowledge.

2.2.2.6 Who or what belongs to the external envirent of a particular subsidiary?

PART | of this chapter identified that the exteraalironment of a subsidiary can potentially
take different forms; each form characterised lynmue mix of external partners such as a
distinct customer and supplier base, academictutistins or other businesses. The external
environment of a subsidiary is described as a Wdduplatform for the subsidiary to learn, to

access and share knowledge, which it can thenrategto its own activities. In other words,
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the external environment has been identified asntlagor knowledge source besides the
internal MNC resources that a subsidiary typicakploits (Andersson et al., 2001; Duc Tiep,
2007; Johansen, 2007). The case study intendsatgsenhow subsidiaries differ in regard to
the external environments that they develop. Thjzeat has not yet been comprehensively

studied.

2.2.2.7 How does the access to a specific extegnalronment influence the way
knowledge is created within a particular subsidiaywell as reversed by a particular

subsidiary to the headquarters?

The literature does not explore how the accessdpeaific external environment influences
the way knowledge is created in a particular suésyd or is reversed by a particular
subsidiary to the headquarters. This research igudsas been formulated in a rather general
manner. The exploratory case study should provalaable aspects which should be build

the basis for future research in this area.

2.2.2.8 Why do the employees of a particular sudnsidregard their subsidiary as
offering a valuable knowledge base to the headguarbesides the influence of its

external environment?

The literature does not examine why the employdea particular subsidiary regard it as

offering a valuable knowledge base to the headergriSimilar to the seventh research
question, this research question has been forntuiata rather general manner. It is included
because it is regarded as relevant to exploredineas of knowledge and knowledge creation
in the subsidiaries. In particular, the aim of gedy is to establish whether the subsidiaries

regard knowledge sharing with external partnersegsto their ability to create knowledge, or
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whether they regard other sources or particulariie more influential on their ability to

create knowledge.

In conclusion, this chapter set out to providerdeder with an in-depth understanding
of the available literature in regard to the mag@search question and research subject.
Furthermore, the aim was to identify distinct l#emre gaps that are the basis for the defined
research questions. These research questions pliegezk at headquarters and at subsidiary
level. Chapter five of the thesis presents theltesii the case study and will provide an in-

depth discussion of the results with referencéédliterature that was reviewed here.
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3. METHODOLOGY

In their reflection on qualitative research, Corbin and Strauss (2008, p.1)
define the term methodology as: ‘[a] way of thinking about and studying

social phenomena’.

The following chapter presents the methodology thraterlies the case study conducted as
part of this thesis. The chapter opens with a bsihmary of the main points of the
methodological background as well as a review efgéneral components that allow a social
scientist to carry out, and to present, a valueddearch study. Subsequent paragraphs give an
overview of the basic research philosophy adoptethb researcher, in particular, the three
different philosophical views of positivism, integbivism and realism. Building on a
philosophical view of interpretivism, the overadlsearch approach concentrates on induction.
Following the discussion on induction, the casestiesearch strategy is explained in detail
and the major advantages of following this strategg explored and its limitations are
highlighted. Subsequent paragraphs review how ahg this case, or its sub cases were
selected followed by an amplification of the basharacteristics of the MNC that is studied.
These paragraphs illustrate how research accessegmgiated and show that the research

was ethically performed. The final two parts revigs data collection methods, detailing the
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major aspects of the qualitative secondary anditqtiseé primary data, and ends with an

analysis of the strategies used to identify tha.dat

3.1 Summary of the important cornerstones of théhauwological background

As identified initially in chapter one, the overedisearch purpose of this thesis is to shed light
on the management of reverse knowledge flows sent subsidiaries to the headquarters of
the German-based MNC, and the creation of knowledglein these subsidiaries. In this
respect, the creation of knowledge is mainly stuidig focusing on the sharing of knowledge
between the subsidiaries and the external enviratsitbat they develop.

Following a critical review and evaluation of theim research question in the context
of existing literature, it became evident that tlase study is of an exploratory nature and is
therefore designed to map out different dimensiohghe two main phenomena under
consideration. In general, exploratory case stutlieagee been identified as useful when no
concrete or vague research questions are formulzéate the fieldwork has taken place
(Tellis, 1997). The main aim of the exploratory eagudy is to develop new theoretical
insights.

Because of the two different levels of analysiganpehe headquarters level and the
subsidiary level, and the different research sgdtira decision was made that although the
case study follows a firm-specific approach focgsam a single instance, this case has to be
split into sub case studies. Four case studies w@mnducted in detail, based on qualitative
data collection methods and combining secondarg. dettese took the form of documents
that were provided, to a large extent, by the Mkelf, with primary data collection in the
form of semi-structured and in-depth interviews.ttWhegard to the semi-structured and in-
depth interviews, the case study was mainly caroetlin two different phases. The first

phase was carried out at headquarters level in @grpand the second phase was carried out
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at subsidiary level in the Philippines, in the U8Ad in India. Two different interview guides
were prepared that included a range of questiatsstiould be answered at some point during
the interviews, one for the headquarters level@melfor the subsidiary level. The qualitative

data collected was analysed through the implemientaf a grounded theoretical framework.

3.2 General ingredients for valuable research

An important question within all academic discigknis a very general but important one,
focusing on what type of research can be considerbd good or valuable (Salmon, 2003).

The answer to the question above will obviously ibBuenced by the specific
discipline of those who are asked. There are cem&gmentary ingredients, or important
aspects related to any research study indepenéi#me discipline, which are critical in order
to perform research that is not exclusively valaeabl the researcher undertaking the research
study, but appeals to a wider academic communigrested in a particular topic.

The study carried out as part of this thesis coesplith the respected prescription for
noteworthy research that should be followed thain8ars et al. (2009, p.5) define as:

= ‘Data are collected systematically.
= Data are interpreted systematically.
= There is a clear purpose to find out things”.

Moreover, there are important factors for consitena or competencies that
particularly social science researchers should ,himidorder to generate research that is
valuable, and at the same time takes a deep ihiarpsotecting participants from any harm
that could possibly result in connection with theantribution to the research (Silverman,
2006). Within this case study, the researcher a&dbpn approach that complies with the
generally accepted characteristics of social sigEnthat Denscombe (2002, p. 3), describes

as being:
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= “Open-minded and self-reflected,
= recognises the rights and interests of the ppéius, and is

= cautious about claims based on the findings’.

3.3 Different philosophical views on research: pesim, interpretivism and

realism

Bryman and Bell (2007), explain that the essencetofosophical considerations within
academic research for example business researnthseve as a basis to provide answers to
the question of what can be considered as beinguatie knowledge development. More
concretely, this argument implies that the way thmeks about knowledge development has a
direct influence on how one’s research is performiedvhat manner different philosophical
considerations influence the nature of researchbeireviewed in more detail later on.

To understand different philosophical considerajddaunders et g2009), primarily
suggest examining the three philosophical viewpasditivism, interpretivism and realism.
Within the subsequent paragraphs, these three guiggs are discussed further, particularly
focussing on the differences between them in réspécthe concepts of ontology,
epistemology, research objects, data collectiorhots, understanding of truth, reliability and
validity, and, going further to evaluate why theilpsophical view of interpretivism is
adopted within the case study. In so doing, sofrieeomajor aspects of the characteristics of

the case study are explained.

3.3.1 Positivism

In the specific area of social research and busimesearch respectively, Bryman and Bell
(2007), examine one essentially important questiwat asks whether it is possible, or

appropriate, to study the social world by applysigilar rules, tactics and procedures that are
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applied within the natural sciences, such as insjglsy Turning to natural sciences as a
paradigm for conducting research has been refetoechs adopting the principles of
positivism, or as taking a positivistic view.

What are the principles of positivism derived frahe natural sciences? Gill and
Johnson (2002), explain that the bottom-line ofuradt sciences and positivistic research
principles is the creation of covering-laws thasa&e past and future observations. The
covering-laws are formulated through hypothesisingsand causal analysis. In particular,
Gill and Johnson (2002, p.41), identify that natusaientists and positivists apply the
following format: ‘A causes Bor Variation in A causes variation in Bat is Stimulus A
causes Response B’. What underlies this main ptenis that researchers claim that there is a
separation between reality and the observer; mgahiat reality and the researcher are two
independent entities (Caldwell, 1994).

Besides this ontological consideration, positivifumther suggests that this reality,
which is of an objective nature and separate fromnainds, can be studied by the researcher
in a way that is value-free (Gill & Johnson, 200R)e research objects are considered to be
clearly separate to the researcher; for this retdsenmesearcher has the opportunity to study
their characteristics without being influenced bg tesearch objects in any manner. In terms
of data collection methods, positivism has beewongfly linked to quantitative research
method (Creswell, 2008).

As mentioned above, positivists argue that undedstg the truth insists on, and
develops through, a test of formulated hypothesdscausal analysis (Gill & Johnson, 2002).

In terms of the compliance with reliability of reseh that is predicated on a
positivistic view, it has been indicated that thesearch is reliable because results can

potentially be reproduced through imitation. Inpest of the warranty of validity, it has been
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suggested that validity is achieved because tha daltection methods that are linked to

positivism are the most appropriate to measuréyd&emenyi et al., 1998).

3.3.2 Interpretivism

In a similar way to the relationship forged betwgesitivism and quantitative research, some
literature highlights that interpretivism and qtetive research are closely linked to each
other (Kaplan & Maxwell, 1994; Williams, 2000), Jdti further suggesting that both,
interpretivism and qualitative research are neifitecise nor generally agreed terms.

One major aspect of interpretivism, and qualitativesearch, and social
constructivism, is that it does not emphasise pilgnahe measurement element within
conducted research. Thus researchers adoptingeaprigtivistic view do not aim to quantify
human action; their major concern is to study tkesl of people, experiences, behaviour,
emotions and beyond (Corbin & Strauss, 2008; De&ihincoln, 2005). In particular,
qualitative researchers intend to explore how peagtach meaning to their experiences and
to events that occur. For this reason, they usugligly participants in open settings, for
example, in the firm in which particular conditiomaturally develop (Willig, 2001).

Maykut and Morehouse (1994, p. 21), state thahé[goal of qualitative research is
to discover patterns that emerge after close oh#en; careful documentation, and
thoughtful analysis of the research topic. What bardiscovered by qualitative research is
not related to sweeping generalisations but conéXindings’.

What underlies these key aspects of interpretivesthe ontological view that reality
and the researcher are not separate entitiesrduttansically tied to one another as a whole.
The essence of the epistemological consideratioegard to interpretivism is that reality is
socially constructed, and that it cannot therefoeeconsidered as being determined in an

objective manner (Husserl, 1965). The researchctsbjgre regarded as participants who are
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studied and analysed through the eyes of the dseramhich implies that the manner of how
the researcher studies and analyses the partisiganshaped by the researchers” own
experiences. At the same time, the researcherféctafl by the participants. The data
collection methods are mainly of a qualitative mafuhere are several different methods
mostly encompassing interaction between the researand the participants, and closely
linked with them is the understanding of the theadppted by interpretivists (Rossman &
Rallis, 1998). In this connection, the critical aspis that the aim of the research study is less
the testing of a theory or of something that isady known, but more to look for new
insights with regard to particular research questi@and to develop theories that are
empirically grounded.

Nonetheless, it is therefore essential that theareber disposes of at least some
presumptions of the outcome of their research angut into the position accordingly to
verify whether these assumptions are confirmechbydata or not (Flick, 2006).

The reliability of research that builds on intetpriem is assumed to be assured
through a situation where the researcher recogmgbs his or her work that the outcome is
subjective; nevertheless, it is sometimes possiblereproduce the same results when
conducted by another researcher, although typidhliy is not an easy task: In general
reproduction, business research is rarely conduntadstraightforward way (Bryman & Bell,
2007).

Validity is warranted by interpretivists through ndenstrating, in a transparent
manner, how and why the particular research outceageattained. Again, the recognition of
subjectivity is a major focus. The literature osaarch philosophies highlights that it is an

important aim, particularly for researchers adaptan interpretivistic view, that another
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researcher or reader can understand the imporspect of the experiences that shaped the

researcher when conducting the research study (Bl&gpe, 1995; Stake, 1995).

3.3.3 Realism

Philosophical considerations that are based onisneahre, to some extent, related to
positivism (Saunders et al., 2009). For examphajlarly to positivism, realism also builds on
a separation between reality and the researchebeasy two independent entities. In
particular, it is assumed that a social realitysesgi including social phenomena such as
actions and institutions, which are concept-depethdaeaning that the researcher not only
has to explain the production or effects of theiaophenomena, but also must gain an
understanding of what they mean (Sayer, 1992), hisen be studied by the researcher
without taking the personal perceptions and beldfthe researcher into account. There are
different forms of realism such as critical reali$on example, which are described as an
alternative view to positivism and empiricism (Sayz000).

Adopting a realist philosophical view implies, iontrast to the positivistic view, that
it is not the aim to develop covering laws, butd&scribe particular tendencies that can be
applied not only to things but also to human beifiggese tendencies do not always have to
become realised; their related advocacy is typicdiépendent on other conditions too
(Manicas, 2006). In terms of data collection methaeliability and validity, realists share

similar assumptions to positivists (Bryman & B&0Q07).

3.3.4 The adoption of interpretivism

The case study used for this thesis is built on gha#osophical view of interpretivism.
Alvesson and Deetz (2000), state that for businessarchers adopting an interpretive view;

firstly, the firm that is studied constitutes aisbsite that shares its major characteristics with
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other forms of community. By this means, the focoainly lies on the social aspect in
contrast to the economic aspect. Secondly, thécgets who are studied are not regarded
as research objects, rather as sense makers.yThirelltheory is neither regarded as a tool for
classification, nor tested in a straightforwardioect way and finally, the goal of the study is
to reveal reality that is understood as being digc@oduced and reinforced through the

compliance of norms, routines and daily activities.

3.4 Quantitative and qualitative research

To briefly sum up the paragraphs above, the pdatiqohilosophical view that a researcher
adopts, affects the nature of the research. Inbtbadest sense, the literature on research
methods differentiates, in particular, between d¢tetive and qualitative research.
Quantitative research is sometimes described asathghesis to qualitative research;
however, the differences between both are not aveiong, and an analogy of the two is
complex (Bryman & Bell, 2007; Denzin & Lincoln, 280 Lin 1998). Because some
important aspects of both types of research weeaady reviewed, this paragraph exclusively
summarises the significant differences. On thesbaisan overview by Creswell (1998, 2003),

the differences in the main research aspects are:

Table 1:Quantitative and qualitative research

Quantitative research Quialitative research
What is the outcome of the study? Generalisation /  probabl Particularisation / meaning
causality
How can the relationship between Distanced Close
researcher and research objects bt
described?
Which sampling technique dominates? Random / representative Selective / purposeful
What is the main focus of the data Numbers Words / images
collection?
Which form of data analysis dominates? Central tendency Multiple perspectives
Which standard is anticipated? External validity Participant / reader / researcher validity
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3.5 Inductive theory

An inductive research approach is applied withia tdase study. A perfect example of the
inductive approach is that the outcome of the meteia formulated into theory. The inductive
approach is an alternative research method to #dudlive research approach, which
primarily deals with the questioning and testingpoted hypotheses or theories. Taking an
inductive approach is strongly linked to the phalplical view of interpretivism (sometimes
also to social constructionism) (Easterby-Smithlgt2008).

Why is the inductive approach the most adequatehodeto deal with the data
collected as part of the case study? The domireagon for the selection of an inductive
research approach deals with the exploratory natéirdhe main research question posed,
along with the overall research purpose, whichoished light on the management of the
headquarters of an MNC in respect of reverse knigddlows. These flows are sent from
subsidiaries to the headquarters and the reseaolts lat how these knowledge flows are
managed and shared within the overall practicethefMNC, as well as the creation of
knowledge within three subsidiaries. It is the atar aim of the case study to look at the
external environments that the subsidiaries deveélgpt could not be known in advance how
and why the different subsidiaries engage in rev&rowledge flows with the headquarters,
or in what way types of knowledge are sent by thesiliaries to the headquarters, or why
particular external partners are to be found in é¢l&ernal environments, and how some
engage in knowledge sharing with a particular slibsy, the inductive approach, which is the
most appropriate approach in cases where researguo®e research questions that are
intended to open new ways of enquiry with regardat@articular research topic is the

preferred approach.
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By definition, inductive theory implies a lack okisting theories to answer particular
research questions. Marshall (1997), points out tesearchers who might be regarded as
naive, argue that there are no adequate theoradislale that deal with research questions for
human beings who are unable to understand any ptamowithout reference to some theory
already in existence. Marshall (1997), further ifiles that what the inductive theory puts
forward is not the general lack of theories to ustéend and answer research questions, but a

lack of scientific theories to appropriately answer research questions.

3.6 The overall research strategy

The following paragraphs review the major charasties of the case study strategy. In
particular, what advantages result from followirge tcase study strategy and the major

limitations of following such a strategy.

3.6.1 What is a case study?

The literature on research methods does not proxidensistent separation of the terms
research approach, research design and reseaatieggtrin respect of their particular
definitions (Eisenhardt, 1989; Yin 2003). In thesearch study at hand, the overall research
strategy is defined as the case study researchyemeral, the case study strategy can be
applied by various different disciplinary perspees that might originate from social
sciences, but also the disciplines of medicine raninology. By applying a sociological
perspective towards the case study strategy, Sdack Torrance (2005), state that the
researcher emphasises the social constructioreafabe as well as how the case is realised in
social action. By this means, the case can haveliaypfocus and be combined with a
particular site such as a physical location. The igi to study people by identifying how the

case is perceived by individuals within a particudide. More conceptually, this involves that
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the researcher conducting the case study, capaurésmakes sense of the complexity in
regard to any social activity. This social activisyunderstood through studying the meaning
of how people being social actors encounter aridente particular settings; hence, the case
study approach applied by a sociological perspectvilds on the basis that social reality is
generated through social interaction in dependemtya particular context and history.
Following the case study strategy, the researghmcdlly tries to discover and describe an
analysis before building a theory.

In general, social scientists can use a varietgliférent research strategies, research
designs and methods to undertake their researdiesttHowever, whichever one of them is
finally adopted has more to do with the main redeauestion asked than the nature of the
research itself. Within the present research sttitly,case study research strategy has been
selected. Why is the case study research strategynbst appropriate strategy to tackle the
study of the thesis and the main research quesi@ed? Yin (2003, p.1), points out that
‘[c]lase studies are the preferred strategy whem™har “why” questions are being posed,
when the investigator has little control over egemind when the focus is on a contemporary
phenomenon with a real-life context”. The case \stsitlategy can be considered to be a
research strategy that encompasses a particutatinked approach to the research design,
data collection method and data analysis that aptadl in a particular research study. Yin
(2003, p.13-14), defines the essence of the cadg strategy in the following two steps:

= “1. A case study is an empirical inquiry that irtigetes a contemporary phenomenon
within its real-life context, especially when theumdaries between the phenomenon
and context are not clearly evident.

= 2. The case study inquiry copes with the techniadiitinctive situation in which there

will be many more variables of interest than daten{s, and as one result relies on
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multiple sources of evidence, with data needingaioverge in a triangulating fashion,

and as another result benefits from prior develognoé theoretical propositions to

guide data collection and analysis’.

A variety of different case study types exists.kBt#1994), suggests that the three
most common types include intrinsic case studiestrumental case studies and collective
case studies.

Intrinsic case studies are identified as studibssg primary aim is to allow for the
best possible understanding of the case. Quinteabgithat the case reveals the story and it
is only a secondary aim to understand and explagbatract or generic phenomenon.

Instrumental case studies are regarded as thossewdronary aim is to understand a
particular phenomenon or interest. By this medms,case constitutes a supportive role that
offers the researcher an opportunity to study dqudar phenomenon.

Collective case studies are conceptualised as ¢diam primary aim of offering the
researcher the opportunity to explore a particplaenomenon in the context of several
different cases. The interest in one case is tllgicauch less than within instrumental case
studies. The case study of this thesis combineshiaretical concepts of instrumental case
studies and collective case studies.

While taking a case study strategy, the unit oflymma is critical. Tellis (1997),
suggests that case studies usually focus on acplartisystem rather on an individual or
group; in particular, the focus to concentrate ae or two aspects that are a prerequisite to
understanding the system being studied.

As touched on above, case studies can integraieusadifferent data collection
methods, for example, archives, interviews, obgs@msa and questionnaires, and the evidence

can be of a quantitative and qualitative naturerdhare case studies that integrate both
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natures of evidence (Eisenhardt, 1989). HoweveRiakie and Lewis (2003), suggest, the
term case study is, although used in various diffeways, strongly linked to qualitative
research. Adopting a qualitative mode of inquirycmse study research tells us that the
researcher is conducting his or her research, basélde philosophical perspective that there
are episodes of nuance to discover, and that theaxesequentiality of happenings in context
as well as the entirety of the individuals who sttedied (Stake, 1995).

Within this case study a qualitative case studyoisducted. Some essential aspects of
qualitative research in general were already pteseander 3.4. By adopting a qualitative
case study research strategy, Gillham (2000), igigtd that qualitative methods enable the
researcher:

= To explore phenomena where other methods such periments would not be
appropriate or ethically acceptable

» To discover phenomena which have been unknown oy panknown until the time
of inquiry

» To analyse phenomena that are complex

= To explore what really happens by looking for afoimal reality that is found by
looking into the case

= To get to know the case thoroughly

» To establish which processes lead to specific t®swhilst not necessarily being
interested in the significance of the results

The value of theory is one of the most importargreaients when successfully
conducting case studies. This aspect has to beikepind even if there are only semi-
developed theories or simple frameworks in plact@tbeginning of the case study research

process. During the process of the research, im@rtant however, that the researcher
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develops theoretical frameworks which, initiallpable the researcher to make sense of the
data collected, then these theoretical framewonkble the researcher to perform tests during
the course of the case study research for plaitgibflthe study (Hartley, 2004).

Moreover, in order to present a thesis that indudsearch following a case study
research strategy to be valuable for science aadtiponers, it is important to defindear
boundaries of the case being studied, and denatentach time the researcher has allowed
for conducting the research study (Stark & Torra2€8€5).

Why is it important that the research study drawearc boundaries of the case?
Boundaries are important to permit a high degrestwdy depth. As the depth of study is one
of the main advantages of applying a case studdarek strategy, it is critical that this depth
is achieved. Within the present case study, the sasne MNC. Although the study focuses
on one single case, a German-headquartered MN@ #re actually four sub case studies
being conducted: One at headquarters-level in Ggymane at subsidiary level in the
Philippines, one at subsidiary level in the USA ané at subsidiary level in India.

As mentioned in the paragraph above, in most rekestudies, it is critical to have a
defined time frame of how long the research is gdim take and how much time can be
devoted to conducting the research study.

The definition and compliance with time constraintay differ due to, for example,
limitations set by a financial budget, the avalili&pof participants, or the researcher himself /
herself (Bryman & Bell, 2007). With regard to theé frame of this case study, eight months
have been scheduled for the field research pematiyding the sub case study carried out at

headquarters level as well as the sub case stealiged out in the various subsidiaries.
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3.6.2 What are the advantages of case studies?

As touched on in the paragraphs above, Gummes$if0,(. 3), suggests that the major
advantage of following a case study strategy ig thallows the researcher to study a
phenomenon in an in-depth manner, and states f[bgtsé study research is becoming
increasingly accepted as a scientific tool in managnt research. If you want an in-depth
understanding of the mechanisms of change, you metestudy a large number of cases’.
Moreover, by following a case study strategy, tegearcher adopts one of the most
flexible research approaches. This flexibility esponds to different aspects of the case study
strategy. Hakim (1987), highlights that one maiarelateristics of this flexibility deals with
the fact that there are, potentially, various ddfe types of case studies that can include a
variety of different data collection methods. Haki3987), identifies the choice that a
researcher has between the focus on an in-deptiescase study as another form of

flexibility, as in a critical case, or to enlargeesearch focus by looking at multiple cases.

3.6.3 The limitations of case studies

As is the nature of all research strategies, tse study strategy has its own limitations. Some
of the principal ones are reviewed in the subsepp@magraphs.

In the first instance, one limitation, or challerthat can emerge by following a case
study strategy is that the research settings asghreh sites where the case study is planned
to be performed are either not available or has#&ioted access (Darke et al., 1998).

A further limitation in respect of following a castudy strategy can be that the
research is not suitable for the generalisationit®ffindings. However, if the lack of
generalisation is perceived as a limitation of¢ase study strategy, one has to consider what
generalisation actually means. Generalisations @ften contrasted to particularities.

However, as Stake (1994), highlights both, they alao become linked to one other; a link
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that he views as the naturalistic generalisationcodding to Stake (1994), naturalistic
generalisation is an understanding of the knowlealiga peculiarity that can also become
recognised in contexts that are new or foreignotlmer words, naturalistic generalisations
develop by taking an empirical, as well as an titeiapproach, to identify objects or issues
within and outside contexts through recognisingdinglarities of incidents.

Closely linked to its limitation of not providing ameaningful matrix for
generalisations, the case study strategy is ofi@nised for lacking the potential to become a
valuable basis for theory building. However, Eisanalh (1989), argues that following a case
study strategy can become a valuable means toededgw theories; nonetheless, she urges
that in order to allow theory building from caseidies it is vital to define precisely the
research questions and constructs at the begirofiige research process; to collect data
systematically while using the same rationale Far dlefinition of the research questions, as
would be the case within any research that focoselBypotheses testing; to remind oneself
that although research questions and constructsleaely defined they are tentative, and
most importantly to value and to keep in mind tieg research process begins by following

the ideal that there is no theory under study,ymothesis being tested.

3.7 Selection of the case: The MNC

Some of the key characteristics of the MNC undedtare briefly reviewed here. In this
context, the subsequent paragraphs identify whastiqular characteristics of the MNC have
encouraged the researcher to select the MNC asabe for the in-depth case study that

builds the basis of the thesis.
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3.7.1 Characteristics of the MNC leading to itesgbn as the case

Considering the MNC profile, it needs to be expgainvhy only one business was selected to
be studied, and why the mechatronics business wixted instead of the other main
business. Firstly, why was only one business sdéctConsidering the main research
guestion, its principal focus on the managememéwérse knowledge flows that are sent from
subsidiaries to their headquarters, together vhth relatively broad approach considering
different types of knowledge that may also be resdrand the creation of knowledge at
subsidiary level, this case study is already a derpne. In addition to explore how both
businesses deal with the management of reverselédge flows from their subsidiaries, and
the various different types of knowledge that mayéversed as well as created at subsidiary
level, would make the study broader in its coveragduding a cross-analysis such as how
both businesses differ in managing reverse knovedtiys sent from their subsidiaries, or
how the subsidiaries differ in respect of their Wihexige creation processes according to the
different natures of the external environments thaly develop, but, at the same time, also
result in a decrease in depth considering the antoatbe main research question.
Furthermore, why was a mechatronical business teelénastead of the other main

business? The mechatronical business is the aaiginheart of the MNC, dating back to the
19" century when the founder started the productioscafes that he had formerly developed

in close cooperation with the local university.
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Some of the important characteristics that infleehcthe researcher to choose the
mechatronical business include the following:

= Strong Presence in Asia
The mechatronics business has, in contrast toithedhnology business, a subsidiary which
focuses on R&D as well as production not only ididgnbut also in China. Moreover, it has a
further subsidiary that is exclusively devoted &Rin the Philippines.

» Products
Products are the outcome of the successful integraf different functions across the MNC.
One example of this integration is a range of sengé well as robust industrial weiging
products tailored for the Asian market.

= KM across MNC boundaries
The mechatronics business maintains (like the blotelogy business) a diverse network

linked to certain academic institutions along wittrious sector-specific partnerships.

3.8 Research access and the importance of resethich

An important challenge for business researchetfasright to gain access to a particular
environment in order to carry out their researaidgt At the same time it is challenging,
when carrying out research, to define and to comyilly the appropriate research ethics at all
times during the research study process. The fallgwaragraphs detail how access to the
case was negotiated, and defines the principabrelsecthics and demonstrates how they
were observed during the case study research.

In order to gain access to a particular researttimgeit is important to identify the relevant
individuals (in this case staff members within 4&8IC) who have the authority to make a
decision to permit or deny a particular researcuest (Saundemst al., 2009). To negotiate

access to the case, a preliminary meeting withChief Executive Officer (CEO) was held.
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Before this first meeting took place, the researgirepared a short summary of the main
research focus of the thesis. Furthermore, theareker had reviewed some of the most
important aspects of starting a qualitative fieddgarch. The aim of this was to remind the
researcher that, as is the case in any field resesiudy, the researcher must, throughout his
or her work, remain reflective including knowingeself and realising how the researcher
might affect, or at the same time, become affebiethe research setting that is being studied
(Crabtree & Miller, 1999).

During this meeting, the main research question diasussed, stating the overall
research purpose; the research objectives werergegkin detail incorporating the relevance
of the topic giving particular attention to the mgement of the MNC. It was suggested that
the thesis will present new knowledge and insigiisut the MNC, and could thus serve as a
point of departure for the management leadingfleagon and thereby potential change. This
is an approach that is usually taken within busireesd management research, because when
interested in a particular research topic, firmaditionally respect academics and look
expectantly to their findings and guidance (Mc NifiVhitehead, 2000).

This MNC was selected primarily because it offersappropriate research setting for
exploring the research topic. The specific adveegagere introduced in chapter one. To
briefly touch on the most exciting characteristafsthe research, it must be said that this
MNC is not a large, global player but a typical tdistand firm that operates in the sector of
mechatronics, an area that is contemporarily uearetied with regard to the overall research
question and therefore constitutes important caiter its selection.

Another reason why the case was considered, dedistlve fact that the researcher
has, historically, developed close ties with thiBI® which is primarily, that the MNC was

founded by the ancestors of the researcher. ltagenent and subsequent development were
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sustained by the smooth handover from one genaratiothe next within the founder’s
family. Today, the MNC is a public firm where theuhding family owns the majority of its
shares; the result of a complex heritage struc#ltbough the researcher does not own any
shares, it is well known within the MNC that thesearcher belongs to the founding family
and therefore the question might be raised as & whallenges this link places upon the case
study. In particular, the most obvious challengelsievith the handling with a potential bias
of the participants (interviewees) and the resear¢imterviewer) who take part in the case
study. One form of bias could be that the participanay feel forced to participate in the case
study. To overcome this potential bias, the researpointed out, on several occasions before
the interviews took place, in written as well asverbal form, that the participation in the
interview is not obligatory and that if a partiapdeels uncomfortable when taking part in the
interview, it could be stopped immediately and ahyheir data would be erased. During all
interviews, the researcher frequently confirmed tha participants felt comfortable being
interviewed; on several occasions, mainly withire timterviews with the most senior
managers, it became clear that the participants weed to being interviewed.

Another potential bias is that the participantswaered the questions asked in a
particular way, leading the researcher to beliénat they did not reflect their personal views;
for instance, participants were reluctant to mentiacts that could potentially harm them
personally either directly or indirectly due to tlesearcher being part of the founder’s family
and who could negatively exercise a degree of pamwver them. How was this potential bias
tackled?

First of all, within qualitative research and esplyg in the form of an interview, the
challenge of bias always exists. How can a researelver ensure that the participant

communicates his / her true view? Or establish ldrethis view reflects reality, and if this
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view is understood to its fullest degree by theeagsher? Nevertheless, one should discuss
how the research study might demonstrate that dlte id reliable and not simply reflecting
what the participants felt the researcher needetiemr. To ensure the reliability in this
respect, the research study benefitted from hatimg levels of analysis, being the
headquarters’ and the subsidiary level. At eadtividual level, the primary data that
emerged from the interviews was explored and siitida were highlighted. For the next
step, the data collected at both levels of analysis compared. To put this in a less abstract
way, each level of analysis was explored in terfnBow it mirrored the other one. In this
way, the research verified that concepts and catsgdhat emerged from one level of
analysis were also recognized and reflected ird#ta that emerged from the other level.

Secondly, potential bias was further removed byimgl on an overall research topic
and selecting research questions that did notynr@spect, touch on particular management
qualities of certain people.

Linked to the paragraph above, it is vital to cactduresearch study in such a way that
at all times during the study, the researcher rstrattly maintain correct ethical standards.
This is especially important when the researchuithe$s an interaction with people, because it
may not be the aim of any study to do any harmhtsé who are studied or interviewed.
Robson (2002), points out that by maintaining ahicat approach the researcher also
achieves a much more valuable study compared towdre¥e an ethical manner is not
maintained, because by conducting a research sthabh is systematic and explicit about all
aspects of a firm thus enables a clear assessmathérs, and is therefore of better quality
and is much more useful to science as well asdotioners.

In order to conduct a research study that compligs all necessary ethical standards,

one major contributor is to achieve the informechsent of those who take part in the
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research study. Informed consent is achieved wheneaessary information, the research
purpose, and the cornerstones of the research,sasdwell as the source or sources for
funding are revealed, in advance, to the partidgpaNloreover, the participants must be
informed who the researcher or the researchersucting the study is / are; how the data is
collected; how the data is analysed and subsequprgkented; as well as what the major
requirements for the participation in the reseasthhdy are; and how much time the
participants are asked to devote to taking partHiei & Lewis, 2003; Silverman, 2006).
Particularly as the interview may be seen as araonhtbetween the researcher and the
interviewee(s) who take(s) part in the intervieweTcontract should be negotiated between
the two parties before the interview takes placerédver, it should be guaranteed that the
interviewee may terminate the contract, or agreeneeparticipate in the research study, at
any time within the interview (McQueen & Knussefip2).

Another factor, which is required in a researchdgtihat complies with ethical
standards, is confidentiality. Obviously, there soene participants for whom confidentiality
in regard to their participation in a particulaudy is not important. However, business
researchers, like all other researchers, shouldsvea any participants that, whether they
regard confidentiality as important or not, confitdality is assured and even more
importantly must keep this promise (Israel & Ha§0a).

In summary, within the case study of this thesistraightforward approach was
adopted in order to guarantee the confidentialitglbparticipants. At the beginning of each
interview, the participants were verbally informibét an assurance of confidentiality will be

applied to any outcome of the subsequent interview.
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3.9 The use of secondary data

Researchers not only have the opportunity to canatentheir analysis on data that is new but
also to gather secondary data, being data thatameady been collected primarily for a
different purpose under consideration. In the candé business research, there is usually rich
and copious secondary data available. The folloyiaggraphs review one principal type of
secondary data, that being documentary data, aedfaims of this data to which the
researcher refers within the thesis are briefly mamsed. Reflecting particularly on the
location of the data and how it was made availaBllso the main advantages and
disadvantages in relation to the use of documentlta are identified. And finally, a

summary explains how the documentary data was atelu

3.9.1 Using documentary data

The use of documentary data can be a rich suppketoaither data collection methods such
as interviewing, allowing the researcher to leararanand to keep up-to-date with the
developments in the different cases under condidaraPatton (2002, p.295), suggests that
“[lJearning to use, study, and understand documamdisfiles is part of the repertoire of skills

needed for qualitative inquiry”.

3.9.2 Documentary data used within the case study

There are several different types of documentata daed within the case study at hand.
What they have in common is that they are all imtem form. Examples include annual
reports from the last five years, brochures andsenmtations that have been edited by
employees of the MNC, these have been studied alathgarticles about the MNC which

were produced for, and published in, sector-spefirnals.
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3.9.3 The location and availability of documentdaga

Typical locations of documentary data are libragrggevernment publications and noticeably
the internet (McGuiness & Short, 1998). Moreovarsibess researchers can typically find
documentary data for the firms they are studyingnduthe research process.

However, according to Saunders et al. (2009), stagndata or documentary data
can, in many cases, be difficult to locate in firdmsparticular, Saunders et al. (2009), point to
the role of gatekeepers. Gatekeepers are thosepeasi who are aware of the existence and
availability of secondary data and have the abiiityeither help or hinder the researcher to

access it.

3.9.4 Advantages of documentary data

There are a number of advantages in using secomtday First of all, secondary data and
documentary data are generally less expensive aickey to collect than primary data.
Secondly, by using data that already exists, rebess face fewer problems that usually occur
by collecting data themselves due, for exampléatk of access. Thirdly, secondary data can
be an important source for comparison; for instanceelation to the primary data that has
been collected. In many instances, it is used f@angulation of the research findings.

Fourthly, secondary data is typically describeth@ag unobtrusive (Bryman & Bell, 2007).

3.9.5 Disadvantages of documentary data

There are also several disadvantages in using datany data. First of all, the actual
existence of secondary data does not confirm tsracy and consistency; therefore, it is the
task of the researcher to find out how preciserafidble the data is. Within this process it is
critical to establish out who created the datafandvhat reason. Secondly, documentary data

may contain errors; examples might be clerical refrtypographical errors or distortion. In
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the context of the firm, distortion can, for instanbe executed by particular employees who
aim to use the data to defend a personal argunetrdgoydoes not reflect reality (Glueck &
Willis, 1979). Other disadvantages of secondara dady include that it is not available, or it
is too costly to collect, or that access is noilgamined, or that it simply does not help the
researcher in any way, because the method of tioltediverts from the purpose laid down

by the researcher (Denscombe, 2002).

3.9.6 Qualitative evaluation of documentary data

Within the evaluation process of qualitative docataey data, Thorne (1994), reviews the
two steps that a researcher may wish to followthatwere adopted by the researcher of this
study. Firstly, the researcher may interact witk tBxtual data; this interaction typically
results in a two way process where the researtads $0 question what has been written and
tests the text, focussing particularly on conteralgsis. The researcher must evaluate whether
or not the data available matches the purposeeofdtearch study. The second step is where
the researcher is in a position to apply variousdital tools that are used when evaluating
primary data, for example, the researcher can nb@ieeen the states of subjectivity and
objectivity as well as distance and immersion whegaging with the data at hand to ensure

the reliability and validity of the data.

3.10 The use of primary data

The following paragraphs discuss how the primarg aeas collected. In particular, the semi-
structured and in-depth forms of interview are itii@n focus. After a brief summary of the
main characteristics, the style in which the semmiesured and in-depth interview process

uncovers knowledge is reviewed. The subsequengmhs summarise what competencies
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an interviewer should possess in order to optirdat@ collection by semi-structured and in-

depth interviews.

3.10.1 Semi-structured and in-depth interviews

This case study primarily uses qualitative intemseto generate data. Qualitative

interviewing is often related to an interview fomich is semi-structured, or at least partly

structured, and generally of an in-depth naturest@thy-Smith et al., 2008). Mason (2002),

proposes that qualitative interviewing can besteatified as:

An interactive exchange of dialogue between twonore individuals which can take
place face-to face or through a telecommunicatiediom

An interaction that is characterised by a relagiveformal style

A conversation that is centred around a particrdaearch topic or particular research
questions that the interviewer would like to explowhile the structure of the
interview must maintain a flexible and fluid strut and a form that allows for
unexpected topic-related discoveries

An approach with the underlying assumption thatvdedge is situated and contextual
and it is the task of the interviewer through theeiaction with the interviewee to
achieve that particular topic or research questieteged questions are put to
discussion and therefore the situated knowledgdearvealed

The researcher used semi-structured and in-depehview methods to collect data

that could be processed and analysed later andtasauswer particular research questions.

However, as summarised in Mason (2002), and theementioned aspects of qualitative

interviewing, this interview research method is entian just a tool to create data, it is a

medium to reveal and uncover new knowledge. Withare to this process of knowledge

discovery, there are varying perspectives idemtifrethe literature on research methods; this
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applies especially in respect of the question oemehknowledge is located and how it
develops (Bryman & Bell, 2008; Denzin & Lincoln,@%).

Legard et al(2003), outline two major distinctions that arestly, knowledge resides
within the interviewee of the interview and is, Wit the interview, transferred from the
inside to the outside by the interviewee in a @il@ manner while it is the main role of the
interviewer to ask his / her questions in such g Wet this knowledge transfer from the
inside to the outside of the interviewee is faaibd effectively. Secondly, Legard et al.
(2003), identify that knowledge is discovered tlglodhe interaction between the interviewer
and the interviewee. The basic idea leading toghrspective is that knowledge is discovered
through social interaction, in which all parties avimteract with each other stimulate and
influence the creation of knowledge. This perspectof the creation of knowledge in
interviews typically raises some critique amongstse researchers and academics adopting a
positivistic view who argue that data and knowleddpat is collected by interviews, lacks
reliability and validity, as the interviewer plagsvital role in influencing the outcome.

In the case study at hand which is based on thHesamhical view of interpretivism,
both perspectives in regard to the discovery ofvkadge in interviews are supported. The
critique concerning the lack of reliability and iy of the creation of knowledge in
interviews is rejected. Reliability and validity data and knowledge are warranted because
both the intention, and the main aim of the intewer, is to discover answers and knowledge
that could not be defined in advance. The reseamth@pted the view that the interviewer’s
role is to prepare questions that stimulate ansteeparticular research questions; therefore,
the interaction between the interviewer and inamae is critical to elicit the knowledge that

resides within the interviewee.
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The following three tables present the variousrinésv schedules of the semi-structured and

in-depth interviews carried out in more detail:

Table 2:Interview schedule Germany

Interviewee Date and location Duration of
interview

1 1.10.2008 (Headquarters office) Kick off
meeting 1 hr

2 8.10.2008 (Headquarters office) 1hr

3 10.10.2008 (Headquarters office) 1 hr

4 13.10.2008 (Headquarters office) 50 min

5 16.10.2008 (Headquarters office) 1.5 hr

6 30.10.2008 (Headquarters office) 1 hr 20 min

7 14.11.2008 (Headquarters office) 1 hr

8 19.11.2008 (Headquarters office) 1 hr

9 30.04.2009 (Headquarters office) 1hr

Table 3:Interview schedule Philippines

Interviewee Date and location Duration of interview
10 21.01.09 (Subsidiary office) 1 hr

11 20.01.09 (Subsidiary office) 1 hr

12 Software Engineers (SEs)

-SE1 20.01.09 (Subsidiary office) 45 min

-SE2 20.01.09 (Subsidiary office) 55 min

-SE3 20.01.09 (Subsidiary office) 50 min

-SE4 21.01.09 (Subsidiary office) 45 min

-SE>5 21.01.09 (Subsidiary office) 50 min

Table 4: Interview schedule USA

Interviewee Date and location Duration of Interview
13 05.03.09 (Subsidiary office) 1.5 hr

14 05.03. 09 (Subsidiary office) 45 min

15 05.03. 09 (Subsidiary office) 50 min

16 05.03. 09 (Subsidiary office) 55 min
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17 06.03. 09 (Subsidiary office) 1hr

18 06.03. 09 (Subsidiary office) 1 hr

19 06.03. 09 (Subsidiary office) 45 min

Table 5:Interview schedule India

Interviewee Date and location Duration of
interview

20 02.04.2009 (Subsidiary office) 50 min

21 02.04.2009 (Subsidiary office) 1 hr

22 02.04.2009 (Subsidiary office) 55 min

23 02.04.2009 (Subsidiary office) 1 hr

24 03.04.2009 (Subsidiary office) 50 min

25 03.04.2009 (Subsidiary office) 1.5 hr

26 03.04.2009 (Subsidiary office) 1 hr

27 03.04.2009 (Subsidiary office) 1 hr

28 03.04.2009 (Subsidiary office) 50 min

In order to explain how the interviewees were debicthe prinicpal aim of the case
study, as set out in chapter two, was to determifierent types of reverse knowledge flows
according to several different functions that th&l® performs. For this reason, it was
critical to interview senior managers across thdsterent functions. The result of this
approach demonstrates that the research study nglimarily on a superior management

perspective.

In the Philippine subsidiary the MNC principallyshanly a R&D function, and for
this reason, the interviews primarily targetedsitdtware engineers. This selection could be
regarded as problematic because it might complica@parisons among the different
subsidiairies that were studied. However, the casdy at subsidiary level in the Philippines

is regarded as a rich supplement to the reseauncly.sin particular, the focus on the R&D
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function proved to be less of a problem than godited before the research study was carried
out, because R&D-related knowledge in all of thieeotsubsidiaries that were studied was
identified as one of the two most relevant knowkedlgw types that subsidiaries reverse to

the headquarters.

No interviews were conducted at subsidiary leveChmina, only one interview with
the managing director of the Chinese subsidiary e@sducted at headquarters’ level in
Germany. The initial focus of the study was on lifdian, US and Philippine subsidiaries
and, therefore, the case study was planned andhiseghwithout fieldwork taking place in

China. Fieldwork for this context could be added ifuture study.

3.10.2 The competencies of the interviewer

There are various abilities that an interviewer tioposses in order to make the semi-
structured and in-depth interview form a valuab#adcollection method. The researcher

incorporated the following suggestions found inteomporary literature on the subject:

3.10.2.1 Before the interview

Wengraf (2001), focuses particularly on the compats that are expected of an interviewer
before the interview takes place, and points oat this form of interview requires a long-
term, forward planning phase in which the inteneew
= |Informs the interviewee, preferably in written forabout the most important aspects
of the study and assures their confidentiality &l ws the anonymity of his / her
contribution,
= ensures that a room is available in which the wrer will take place that offers an
atmosphere that is noise free and pleasant t@gilep taking part in the interview,

= confirms the availability of the interviewee 7-18yd before the interview takes place,
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= ensures that tape recorders are working; is eqdippeferably with a reserve should
the first one cease to work; the interviewer shardure that sufficient note pads and
pens are available for notes taken either durirg ititerview, or soon after the

interview takes place.

3.10.2.2 During the interview

During the semi-structured and in-depth intervi¢lne researcher was aware that she must
control the interview in such a way that the intewiee answers the questions and does not
digress far from the research questions or themehis way, the researcher acted as a guide;
being in control of the interview process, guidolgone hand whilst being open and attentive
on the other hand to the themes that arise duhegiriterview that may not have been
considered before. Flick (2006), emphasises thatiriterviewer must mediate between the
interview guide and the research questions alortly thie particular style of the interviewee.
This may, as Flick (2006), mentions, be especiadigvant in cases in which particular
questions have already been answered by the ieteee en passant and therefore the
researcher faces a situation in which to decidecadf that question should be raised again or
not: To ask the same question again could potgnfiabvoke different answers or motivate
the interviewee to expand the answer to a partioglestion; however, it could also cause
irritation in respect of the interviewee feeling samderstood, or required to provide a

different answer to the one given.

3.10.2.3 Following the interview

Another quality that an interviewer should possasd one that was essential within the
interviews that were conducted here is that of dministrative nature; the researcher had to

ensure that as much data as possible is colleaethgdthe interview and that it was
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summarised later as accurately as possible. Dtinegresent research study, the interviewer
recorded all of the interviews on tape with thepeagreement of the interviewees.

The three paragraphs above reviewed the key competethat an interviewer should
possess in order to amass valuable data by adoptsegni-structured and in-depth interview
data collection method. Some of the points thaieHhasen reviewed may appear to be self-
evident, nevertheless, it is important to be avedrhem and bear them in mind while using
this particular data collection method, in ordeptovide research that is valuable not only for

oneself but also for a broader academic and nodeaci@ audience.

3.11 The analysis of qualitative data

The following paragraphs review how an understagmaihthe collected data is developed. In
particular, focussing on some of the strategies émable researchers to understand data;
gualitative data as in the present case, are redeas well as some of the peculiarities of
gualitative data analysis in case studies. A gredntieory framework was selected in order
to analyse the data that was collected during diese of the case study, and the main aspects

related to this framework are underlined.

3.11.1 First steps

To develop an understanding of the collected didia, researcher adopted the following
strategy suggested by Miles and Huberman in 199%sMand Huberman (1994), state that
the analysis of qualitative data can typically féedentiated into three different phases: Data
reduction, data display and conclusion drawing\ardication.

Data reduction is identified as the process in Wwhiata that can potentially be stored in

various locations such as field notes in researahed, or transcriptions, is concentrated by
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the researcher in a particular manner, for instabgethe development of summaries and
coding.
Data display, in respect of qualitative data, isoagated with an extended written text

along with graphic interpretations, for instandearts and networks.

Within the third phase, which deals with conclusdrawing and verification, the researcher
is seen as being in the position to analyse whattlected data reflects. By this means, the
researcher starts to identify regularities andgpast. Within this third phase, Miles and Huber
(1994), determine that the researcher must keegeptisal and reflective mode in case the
data collection is not completed. Even if the deddlection is incomplete, the researcher
could begin to draw conclusions at this stage; vaneany conclusions must serve as a tool

for verification, and may only be finalised whe tthata collection is complete.

3.11.2 The analytical framework of grounded theory

Typically there are no clear-cuts between the datifection and the analysis phase in
interpretive or qualitative studies (Terre Blanc&eDurrheim, 1999). This seems to be
especially true in terms of case study researctio®42002, p.447), states that “[tlhe case
study approach to qualitative analysis constitatepecific way of collecting, and analysing
data; in the sense that it represents an analysisegs. The purpose is to gather
comprehensive, systematic, and in-depth informat@dout each point of interest. The
analysis process results in a product: a case sludg, the term case study can refer to either
the process of analysis or the product of analgsibpth”.

The principles mentioned above are mostly refleatethe analytical framework of
grounded theory that has been followed within theecstudy of the thesis.
Corbin and Holt (2005, p.49), define the groundeeoty framework as “... an integrated

theoretical formulation that gives understandingouabhow persons or organisations or
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communities experience and respond to events thatiro Corbin and Holt's (2005),
definition of grounded theory is built on a defiait on theory introduced by Hage (1972),
which Corbin and Holt (2005, p.49), summarise asa’set of concepts that are integrated
through a series of relational statements’.

Strauss and Corbin (1998), state that the essdniocgptementing a grounded theory
framework is to develop particular concepts aldmgdata collection phase. The development
of these concepts is, according to Strauss and iIlCdqd®98), achievable by following
strategies like coding, axial coding as well ag&@le coding. The developed concepts are
then refined through an ongoing comparison of tha @ollected and the concepts at hand.
The aim is the development of categories which gmand are grounded within the data that

has been collected that ultimately become the lhasitbe formulation of theory.

In conclusion, the chapter above provided an caitbhthe methodology adopted in
the case study carried out as part of this thésiparticular, the chapter identified that the
research conducted builds on the philosophical peets/e of interpretivism, adopts an
inductive research approach, and follows a caseystasearch strategy. Moreover, some
important characteristics of the case were reviewnvetetail. It was further explained how the
research access was negotiated and how ethicatleasisons were taken into account during
the course of the research process. The chaptexdeby presenting the data collection

methods followed by a review of the main aspecthefdata analysis stage.
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4. MECHATRONICS

Habib (2007, p. 12) describes mechatronics as °... a philosophy that
supports new ways of thinking, innovations, design methodologies
(synthesis and analysis) and practices in the design of new intelligent

products and engineering systems’.

Products built on the basis of mechatronical exgpertan be found in a variety of different
forms such as scales, computed tomography (CT)ssaiishwashers and gas turbines to
name but a few. The following chapter provides rmnoduction to this young and dynamic
discipline. The first paragraphs of this chaptepslese the origin of the term mechatronics in
more detail and will give an overview of the vasodefinitions of mechatronics and its
related scope. In subsequent paragraphs, the sbatechatronics are discussed along with a
summary of some of the discipline’s recent develepts. Additionally, it will demonstrate
how mechatronics have provided significant innoxa&ainput for many sectors. This chapter
further identifies the main challenges that ariséhiw the development and design processes
of mechatronical products, and concludes by revigwiwo important sector federations,

EUROM and SPECTARIS, in more detail.
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4.1 Mechatronics- what is it?

The term mechatronics was originally coined in 18g&n engineer working for the Japanese
Yaskawa Electronic Corporation. With this newly dimped term, the engineer intended to
describe a discipline that had emerged by the sidenand improvement of mechanical
systems through the integration of electronicsh&gsand Ramasubramanian (2008), identify
that at this stage, mechatronics did not encompgassputation. Since 1971, Yaskawa
Electronic Corporation has protected the term mieches as a trademark; however, since
1982 the term is freely available (Harashima et H096; Heimann, 2005; Kyura & Oho,
1996).

Ever since the term was coined, there have beery delrates of what mechatronics is
and what it should encompass (Habib, 2007). Theooo¢ of these debates is that there is no
one specific definition of mechatronics (Vagk Lazarevt, 2008). This also holds true in
respect of its scope. Consequently, the range afymts and processes that mechatronics is
supposed to encompass varies substantially acribesedt literatures (Kyura & Oho, 1996).
Moreover, a review of the literature (Habib, 20&Isttig, 2005), reveals that the boundaries
between the definitions of mechatronics as a disa@p mechatronical products, and
mechatronical systems, are not always clear-cuhebheless, there is wide acceptance that
mechatronics, and mechatronical expertise respygtiare seen as the basis for the next
generation of machines, robots and other inteltiggystems in a number of different
environments (Sachidanand, 1998) and that mechesiomlthough the term and the
discipline are still in their infancy, has been itatae for some time before the term was
adopted; in the early days it was primarily used d@scribe electronically-controlled
mechanical products, which were created with aa tdedevelop a new product through the

integration of features from another domain (Vanekomgen, 2004).
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More specifically, it is suggested that mechatrengcthe multidisciplinary integration of the
‘muscle” of mechanical systems and the “brainseleftronics as well as the software
(Hollingum, 1999). This combination is further paneflected through the term mechatronics
itself - "mecha” which relates to mechanism andnit® which relates to electronics
(Heimann, 2004; Kuttig, 2005).

One basic definition of mechatronics, which is oftéted, goes back to Harashima et
al. (1996, p.1), who defined mechatronics as "..dfeergetic integration of mechanical
engineering with electronic and intelligent computentrol in the design and manufacturing
of industrial products and processes’.

Another definition of mechatronics that is ofterfiereed to, goes back to 1986 when
the Industrial Research and Development Advisoryn@itee (IRDAC) of the European
Union stated that “[tlhe term “mechatronics” refeysa synergistic combination of precision
engineering, electronic control and systems thigkim the design of products and
manufacturing processes. It is an interdisciplinanpject that draws on the constituent
disciplines and includes subjects not normally eis¢éed with one of the above’
(Blankendaal, 2007; Roberts, 1999; Tomizuka, 19261 Amerongen, 1999).

As touched on in the definitions provided by Hamashet al. (1996), and IRDAC
(1986), Grimheden and Hanson (2005) and OnwubdQ5Rhighlight the emphasis of these
definitions through the terms synergy and integratin more detail, Hewitt (1993) points out
that the underlying concept is that the final pridur system that results from mechatronical
thinking, constitutes much more than the sum op#gs. To put this idea in a less abstract
manner, thereby implying that the new product csteay not only offers a new level of
performance, but will be able to operate in wayat thave not been envisaged hitherto.

Hewitt's observation is supported by Auslander @9%owever, Auslander (1996) primarily
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highlights the increasing importance of computeersze in mechatronical products and
systems. In this vein, Auslander (1996, p.5) sutgges.that the uniqueness associated with
mechatronics comes from its exploitation of compaia to create systems that are
qualitatively unlike any that came before”.

Auslander’s (1996, p.5) own definition is more ghaforward and broader compared
to the definitions mentioned earlier. It simplytetathat mechatronics is the “...application of
complex decision making to the operation of physsgatems”.

Isermann (1999, 2000) summarises what most defivstof mechatronics have either
directly or indirectly in common, and comes to tmnclusion that mechatronics is generally
seen as multidisciplinary emerging through theraatgons of the following elements:

= Mechanical systems e.g. mechanical elements, meshamecision mechanics,
= electronic systems e.g. microelectronics, powestedaics, sensor and actuator,
= |T e.g. systems theory, automation, software ergging, artificial intelligence.

Until today the IRDAC definition, especially, stiihds general acceptance; however,
as highlighted by Auslander in 1996 and by Robartd999 the IRDAC definition seems
dated; in particular, it appears as if it has beeartaken by the developments of computer
aided design (CAD) systems and embedded micropoces/stems. Moreover, there is a
general understanding within the literature (Comelf 1994; Kyura & Oho, 1996; Roberts,
1999), that most definitions of mechatronics havather broad character which is perceived
as not being necessarily problematic; however,sitidentified as having led to the
understanding that the majority of engineering etxge can be regarded as mechatronical
expertise. Moreover, as Bradley (1997) points auhat is not typically immediately
observable among the consumers and users of mewitalr products is the multi-layered

nature of the related mechatronical systems. Thiéi-frayered nature of these mechatronical
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systems is created through the link of individuaécmatronical systems through the
transmitting and receiving of data. Bradley (19@ites the example of the auto-focusing
camera that would be generally regarded by thewnaes and user as one mechatronical
product although it would integrate several digtimechatronical systems in itself including
the body, the lens and the flashgun.

Overall, the scope of mechatronics and mechatrbproaucts and systems includes a
wide range of consumer and commercial products.sMosand Dutt (2005) identify the
following mechatronical product and system catesgori

= Electronics & consumer durables e.g. audio equipmen

= white goods such as dishwashers, etc.,

» vehicle systems e.g. automobiles, small aircratfts,

= communication systems e.g. radios or radar equiprae&n,

» on-board control systems e.g. aerospace, spaaarsysetc.,

= biomedical instrumentation e.g. CT scanners, sgcsystems at airports, etc.,
= office equipment e.g. fax machine, printer, etc.,

= industrial machinery & equipment e.g. gas turbimts, and

= |arge scale transportation & equipment e.g. crac@sstruction equipment, etc..

From the paragraphs above we can conclude thaiuglththere are various attempts
to define what mechatronics is and what its relatape is, it is almost impossible to find an
all-encompassing definition in regard to both terf@shop and Ramasubramanian (2008),
suggest that this is a healthy sign, because itldvdemonstrate that this relatively new
discipline is alive and well as it remains a youthdubject. In the same vein, Wang et al.
(2008), regard mechatronics as a discipline thatressingly challenges traditional

engineering knowledge bases and practices andfoaliew educational programmes.
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4.2 The roots of mechatronics and recent developsweithin the discipline

The following paragraphs review the roots of merats. Diverting to its origin that lies
within mechanical engineering, and includes anwatan of the technical differences that
exist between mechanical systems and mechatrosysiéms. Examples are given of the
evolution of mechatronical systems in respect obéhfound in automobiles. A short review
is discussed pertaining to some important, gertdatlopments, relating to different areas of
mechatronics. The final two paragraphs focus onesoetent developments within the
discipline together with some predictions for thaufe.

As introduced under PART 4.1, mechatronics as aiglise emerged through the
integration of different elements. However, thegoriof mechatronics is undoubtedly found
within mechanical engineering (Ceccarelli et a0@, Vast & Lazarevt, 2008). Alciatore
and Histand (2003), reviewed the discipline of naubal engineering in detail. It was
developed as a professional practice in the e@f\céntury and provided the important basis
for the expansion of the industrial revolution. thermore, developments in mechanical
engineering are identified as being anchored inotrexall changes within the industrialising
societies and the need for, to give two specifianegles, new ways to ensure transportation
systems that were stronger than those relying esehmower, and the requirement for moving
manufacturing from the workshop bench to largedaes. Later within the 20 century,
Alciatore and Histand (2003), noted that typicafjiaeering disciplines besides mechanical
engineering included electrical, chemical and agvigineering. What was remarkable at that
time was that all of these disciplines, althougbythvere related to each other, relied on
separate bases of knowledge, separate textbookgoamnshls, and postulated their own
exclusive intellectual and professional domainsdalg this is different. The main reason for

the ongoing integration of different engineeringsaiblines and knowledge bases can
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primarily be traced to the changes related to thezall scientific and social domains that take
place as a direct response to the information tewwl. As a further consequence of this
development, which might sound ironic according Atciatore and Histand (2003),
engineering has begun simultaneously focusing #isaseiversifying.

To return to the review of the roots of mechatreniicis worth mentioning other
technical details regarding mechanical engineeaind how these form part of the basis of
mechatronical engineering. Isermann (1999), dessrihe different steps that have led from
the development of mechanical systems to mechatbsiystems as follows: The typical
characteristic of mechanical systems, accordintgéomann (1999), is to generate a certain
motion or to transfer force or torque. In ordedicect mechanical systems they are equipped
with feed forward and feedback control systems.s€heontrol systems are either supported
without auxiliary energy; for instance, the fly bgbvernor, or with auxiliary energy that can
be electrical, hydraulic or pneumatic and maniuthe variable that may be controlled with
the help of the power amplifier. In cases whereedixwired devices are added, only very
simple control functions can be operated. To achiavmuch more precise, flexible and
comprehensive control function, these analogue cdsvhave to be replaced with digital
computers. The essence of the development frorm#wahanical to the mechatronical system
is, therefore, the integration of mechanical amattebnic systems. Isermann (1999), adds that
as a further feature to mechatronical systemstadigiformation processing can be added.
Through the integration of these digital informatisystems more sophisticated control
functions can be realised. Examples of these cbfirxtions are the calculation of non-
measurable variables such as detection and diagobdailures, or when failures exist, the

reconfiguration of redundant components.
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Bishop and Ramasubramanian (2008), demonstratevtilation of mechatronics in terms of
the automobile, and highlight its prime role in agté product differentiation within the
automobile sector. They describe that until the0s9éhe radio constituted the only electronic
item within the automobile, while the main featureere either purely mechanical or
electrical; for instance, the starter motor orelectrical charging system (the battery).

Moreover, all engine systems were under the disveontrol leading to a situation
where the driver was responsible for selectingexidip spark plug to fire as soon as the fuel-
air mixture was compressed, thereby avoiding optiim@ usage. Through the combustion
process it was discovered that there is an optimm for ignition in order to achieve optimal
fuel efficiency, which is dependent on load, speed other measurable quantities. The
discovery of the electronic ignition system in tlee 1970s is regarded as the first
mechatronical expertise or mechatronical systerhiva&iutomobiles.

Nowadays, other mechatronical systems within amraabile include the antilock
brake system (ABS), which was introduced at the@rtie 1970s and operates by sensing if
the wheels lock and modulates the hydraulic pressuisuch a way that skidding is either
eliminated or minimised (Gissinger et al., 2003)thee traction control system (TCS), which
was introduced in the 1990s to sense skidding duha acceleration process and to modulate
power towards the locked wheel(s), and the dynayaw-moment control (DYC) which
constitutes a method of controlling the vehicldigade (Sakai et al., 1999).

More broadly, mechatronics has also been closalgcated with the development of
robotics as an emerging engineering discipline @idak& Kubota, 1999). In the latter 1970s,
the central focus of mechatronics moved to the ldgweent of servo technology.

Servo technology was applied, for instance, withutomatic door openers and

vending machines. During the 1980s, when infornmatiechnology was introduced,
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mechanical systems were equipped with microprocgegsoincrease their performance. This
resulted in numerically controlled machines andotebbeing more compact as well as
automotive applications being more widespread. Udinocommunication technology it was
further possible to connect products in networks. é&ample of this new combination of
mechatronics with communication technology dealshwhe possibility of the remote
operation of robotic manipulator arms. Moreovenvrend much smaller microscale sensor
and actuator technologies could be implemented pmtmiucts as well as developing new
products. Examples of these microelectromechamsigstiems are silicon accelerometers that
are used to trigger automotive airbags (Ashley,7)98ince 2000, mechatronical products
have advanced even further through processor speeti@dvances in the development of
high memory capacities that are found within carigetion systems, audio-visual consumer
electronics, or passive and active safety systeamswell as through the recognition of
nanotechnology and the integration of living anah+iving molecules within processes and
products (Habib, 2007).

Above all, it was pointed out that within the d@oe of mechatronics there are
currently two important observable changes. Fifstllp there is a tendency for applications
that have been related to mechanical engineeringdee into electronic engineering. An
example of this is the development of devices edldab playing music. Traditionally, there
was the need for a motor to play records, thisiagplo playing vinyl as well as CDs.
However, while there was the need for a transdttcspin a platter and another when a vinyl
was played, this transducer became obsolete wiee@Ehbecame a widely used substitute for
records. Today, in the era of MP3 players, obviptisere is no need for a transducer; but
additionally, and more importantly, motors have rtmaezome obsolete for playing music. The

other important change within the discipline of mm&ttonics is that the advances in

139



electronics have simplified the design of electrohamical systems as a result anyone can
design them, even less experienced engineers ale t@ab design more complex
electromechanical systems; such as microprocess@@phical software systems (Maloney,
2007).

When we look at further recent developments witimechatronical products of the
early days of industrial robotics, we find thataligh robotics have advanced technologically
over the years, there is still room for more immnoents. At this stage, industrial robotics
have been reported as only having achieved mirgeimental improvements in production
and assembly processes, and only primarily witthe tissembly of automobiles and
electronics. To better understand what improvemesatsbe expected in the future, one has to
look more closely at its components. Industrialatids have three main parts: The bone
(linkages), the brawn (motive power) and the br@melligence). Through technological
advances the first two aspects have been greaplyoved over the years. For the future,
however, the focus will be on the third aspect #nsl is expected to reveal a revolutionary
progress. In particular, the primary focus will be improved sensing and its associated

artificial intelligence (Pinto, 2008).
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4.3 Challenges within the development of mechatamroducts and systems

Having learned about the multidisciplinary natufem@chatronics, it seems self-evident that
the integration of the different elements and kremlgke bases that have to be brought together
for a successful development of mechatronical prtsd@and systems demands not only
numerous integration efforts but is often problamand costly, particularly in those cases
where severe changes within the product and sysiErelopment have to be made, even
though the development phase is already in an aedastage. To overcome integration
challenges among those responsible for the devedopraf mechatronical products and
systems e.qg. different ways of thinking and différeocabulary, the literature suggests that
the experts from the different disciplines havevtwk in close proximity to each other; only
this close interaction combined with the speedhef development process seem to make it
possible to allow for the successful and timely keimtroduction of innovative products and
systems (Abramovici & Bellalouna, 2007; Bolton, 20Zeifang, 2006). To put it in a
broader perspective, the central challenge of theeldpment of mechatronical products and
systems deals therefore with its relatively higheleof complexity which is, for instance,
manifested in the integration of different expaentknowledge. Moreover, complexity is also
evident within mechatronical products and systelnesniselves as well as the organisational
setting in which successful mechatronical prodact system development can take place.
Brown (2009), reflects that a further challengethe development of mechatronical
products and systems is that the different elemirishave to be integrated have their own
life cycles, and each of the elements influencesatiner elements. Brown (2009), especially
points to the automotive sector in which 90% of ialiovation is related to advances in

software that must be matched to existing mechbarwhelectrical designs.
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The Aberdeen Group (2008) (cited in Lennon, 200@gntifies that firms which are
concerned with mechatronical product and systeneldpwment typically face the following
three challenges:

= Problems at system-level have to be identifiechagaly developmental stage,

= all design requirements are realised in the finatpct,

= before building prototypes the system product behavhas to be accurately

predicted.

4.3.1 The complexity of product development

Eppinger and Salminen (2001), suggest that thexettaee important domains required to
study product development complexity: product, pes; and organisation. The complexity of
a product consists of its sub systems and furtberponents. The same is identified in regard
to these sub systems. Calvano and John (2003)t painthat a system, or sub system
respectively, is complex if it is not possible toegict its emergent behaviour by an
examination of its individual parts. In other waordise system shows behaviours that cannot
be anticipated through the analysis of the singlgtesn components or their summation
(Calvano & John, 2003). The complexity of a prodegeflected in its different sub processes
and phases and is further manifested in its taskjities and work units. The complexity of
the organisation consists of the split into teamd aorking groups down to individual
assignments. Eppinger and Salminen (2001), emghabist these domains are closely
interrelated and interface with each other. In pterds, if one of the domains is studied,
predictions about the other two domains may be milteeover, the analysis of all three
domains are reported to have an influence on tbeess of product and system development,
for example, the analysis of the product domain steoww module and sub system boundaries

that are more effective; the analysis of the pregeay lead to streamlining and accelerating
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the process, the analysis of the organisation reag to system team arrangements that are
more effective.

Within the following paragraphs the organisatior@mplexity associated with
complex product development will be reviewed in endetail and with particular regard to
the mechatronics discipline.

Organisational complexity - challenge I: Integratimf the mechatronical R&D function

As mentioned above, mechatronical engineering epegses various different elements that
have to be integrated in order to develop innoeatechnological solutions. This situation
provides many challenges for the management of ledwye related to this new discipline; in
particular, in terms of the organisation of its R&lhction, and primarily raises the question
of how the management of the firm can potentialgnage integration between the various
experts and knowledge needed, in order to deved@pproducts and systems, in time to meet
the demands of an increasingly competitive enviremir{Lennon, 2009). Comerford (1994,
p.46) picks up on this debate and vividly summarige most obvious origin of the problem
that the management of the firm faces, with regarthe management of its R&D function
“[tlhe world of engineering is like an archipelagose inhabitants are familiar with their
own islands but have only a distant view of theeaghand little communication with them’.
Comerford’s (1994), observation fits well with tt@mmon methods of product development
and design within traditional engineering areases®m (1993), explains that product
development, traditionally, was mostly led by matbal engineers, for the simple fact that
most products were mechanical with the exceptiothefprime mover. Typically, the next
step that followed the mechanical product develagn@hase was the ‘thrown over the
boundary wall” approach. This meant that in marsesaafter the mechanical design was

completed, the product was thrown over the mechhiicundary to the electrical engineers
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who were supposed to add their part to the mechbhudievelopment in order to make it
function. The “thrown over the boundary wall” ammio clearly does not work for the
development of mechatronical products and systérhsa(nboulidis, 2005). What are the
options for the management responsible for the essfal development of mechatronical
products and systems wishing to create an orgamsdtenvironment in which the expertise
of engineers from different disciplines is integheffectively?

Under the subheading of "The how of mechatronicadRy (1997), suggests that in
order to support an organisational environment imictv successful mechatronical
development can take place effectively, the managenof the firm typically has to
emphasise three factors which are also intensivdifcussed in the KM literature:
Communication, collaboration and integration.

= Communication is important because experts frorfeidiht backgrounds often have
very different forms of understanding and philosephin terms of a particular
technology; therefore, the management of the firas ko encourage the various
experts to come together and ensure that they shacenmon understanding of the
challenges and details within the product develagmpeocess.

= Collaboration of the different experts who are ilrea in mechatronical development
Is important so that the firm can achieve, or goge@ its competitive position, within
the market.

= |ntegration is important for eliminating internabrapetition and barriers between
product and system development, as well as pramlucso that a form of open

development within the firm is created.
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Organisational complexity - challenge Il Life cgalesign and concurrent engineering

Although mechatronics as a discipline is centredhenintegration of its core expertise, that is
its technologies and the relevant experts, theceke approach to product and system
development requires the integration of more factuch as education, training, production
technology, sales and marketing (Brown, 2009). @toee, the literature underlines that the
mechatronical approach to product and system dpnetat and design must adopt the rules
that build the basis of concurrent, or simultane@ngjineering (Bradley, 2000). Concurrent
engineering as a term was coined in the late 1880%he US Defence Advanced Research
Projects Agency (DARPA) which stated in Report RB-3Bat “[c]loncurrent engineering is a
systematic approach to the integrated concurresigdef product and their related processes
including manufacturing and support. This approadntended to cause the developers from
the outset to consider all elements of the prodifgstycle from conception through disposal
including quality, cost, schedule and other requeets’. Concurrent engineering is closely
related to simultaneous engineering which gainedhrattention within the US automobile
sector. An example of this was the developmenth& Ford Taurus, and with it the
extraordinary reduction in lead-time compared tevigus projects. The primary concern of
concurrent engineering and simultaneous engineersngo provide the firm with a
competitive advantage through rapid new productodhction. To achieve this, it was
necessary that the process to product developmast @ be conducted concurrently
(Backhouse & Brookes, 1996).

Concurrent engineering is also closely related niegrated product development
(IPD). IPD in most cases calls for the developmainimultiple integrated product teams
(IPTs) and other functional support groups. Thecess of IPD is dependent on the

integration of IPTs. But how does integration tatace? Browning (1997), suggests nine
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types of integrative mechanisms (IMs) that varyhieir importance according to the specific
parameters of the product development project.
Browning (1997) separates his nine IMs into twougs (1) Integration enablers and
(1) integration maintainers.
(I) Integration enablers
1. Systems engineering and interface optimisation
2. Improved information and communication technaeg
3. Co-location
4. Training
5. “Town meetings”
(1) Integration maintainers
6. Manager mediation
A. Management hierarchy (“up-over-down”)
B. Heavyweight product managers (HPMSs) or integgato
7. Participant mediation
A. Conflict resolution engineers (CRES)
B. Liaisons
C. Engineering liaisons (ELS)
8. Interface “management” groups and integratiamte
A. Predetermined
B. Impromptu
9. Interface contracts and scorecards
In conclusion, the paragraphs above review impomapects of the development of

mechatronical products and systems. In partictii@y maintained that general mechatronical
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development involves a high level of complexity ttha manifest in the mechatronical
products and systems themselves, but also in pkatjcin the management of their
development phases. To tackle the complexity of thanagement of mechatronical
development it was determined that the three factencompassing communication,
collaboration and integration must be taken intosoderation by the management of a firm.
Above all, in order to allow for a successful aimdetly market introduction of mechatronical
products and systems it was identified that it $adwe integrated management approach, which

closely connects the different functions such aPRBroduction and sales.

4 .4 Federations relevant for the German mechatbsaxctor

The following paragraphs present two important fatiens relevant to the firms concerned
with mechatronics in Germany. One of these se@derfations, EUROM, is concerned with
the representation of European firms. The otheoséederation, SPECTARIS, is particularly

concerned with the representation of German firms.

4.4.1 EUROM

In the course of establishing the European CommuBiROM, the federation of European
precision, mechanical and optical sectors was fednd Brussels on 17th May, 1960. Its
member associations are AFIF (Spain), AFOP (Frarkggria (Belgium), Assofoto (Italy),
Assottica (Italy), BAREMA (United Kingdom), BHTA (klted Kingdom), Fabrilabo
(France), FFIl and SEPIM (France), FME (Netherlapn@&FO (France), MS (Denmark),
Photo Imaging Council (United Kingdom), SPECTARISef(many) and SPECTARIS
Medizintechnik (Germany).

EUROM’s prime mission is the communication of tmeiests of its members

towards the EU commission as well as other Europeational and international institutions
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primarily in the fields of commercial policy, salpsomotion, collection of market data, R&D,
regulatory affairs and public relations. Furthereya central focus of EUROM is to monitor
the Commission and Council of the European Uniorteirms of their compliance with
providing the guarantee of fair competition coratis within the member states.
EUROM consists of seven different branch committees

= EUROM I ophthalmic optics,

= EUROM Il optics, laser & laboratory instrumentation

= EUROM lll photography and video technology,

= EUROM IV precision mechanics,

= EUROM V measurement and automation technology,

= EUROM VI medical technology,

= EUROM VII contact lenses and contact lens care yctsd(Eurom, 2008).

The key competencies of the MNC in the case studyelated to measurement and
automation technology which EUROM (2008) lists marfch EUROM V. In terms of a broad
overview of this branch, EUROM (2008), states tha firms that are concerned with
measurement and automation technology apply steteeeart technology to respond quickly
to the needs of the process and manufacturing rsedtoparticular, the primary concern of
measurement and automation technology providetbeas ability to develop and provide
equipment, as well as production techniques, thawvaheir customers to improve efficiency,
control scarce resources and to monitor the imfiatt specific actions of customers might
have on the environment. As the most importantsamdaapplication of measurement and
automation technology, EUROM (2008), lists the exalion of oil and gas, recovery and
production, chemical and petrochemicals, mining ergerals, water processing, the control

and monitoring of the environment as well as mactufeng automation as it is found, for
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instance, in the automotive sector. Moreover, EUR@PDS8), reveals that the measurement
and automation technology branch is characterigethd rapid developments within sensor
and transducer technology, digital communicatiommputing, information technology as

well as dental and distributed control methodolegleUROM (2008), states that through the
ever-more demanding health and safety requirensrssustainable development demanded
from environmental policies, combined with the néadprogressive automation in the areas
that rely on measurement and automation technolsggtainable international business

opportunities for this branch arise.

4.4.2 SPECTARIS

SPECTARIS is the German federation for optical, iweddand mechatronical technologies.
SPECTATRIS was founded in 1881 and includes thram toranches:

= Consumer optics,

= photonics and precision technology,

= medical technology.

The principal missions of the federation are tovpte its members with lobbying,
sector promotion, statistics and other researahnigogy consultation, research and export
promotion as well as foreign trade marketing. I0B2Z0SPECTARIS was awarded the DGVM
Innovation Award by the DGVM (German Society of Asmtion Management) for its
extraordinary achievements in the fields of federatnanagement, representation of interests

and marketing of its members (SPECTARIS, 2009).

4.4.2.1 Structure of the German mechatronical secto

SPECTARIS (2009), describes the German optical,icabénd mechatronical sector as a

sector dominated by small to medium-sized firmggeafirms are regarded as an exception.
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Overall, more than half of all inventions may bactd to small and medium-sized firms in
Germany; therefore, unsurprisingly, this also aggpto the optical, medical and mechatronical
sector. While the larger firms in the sector aeniified as strong and often successful within
their markets for many decades, and with havingldged close co-operations with research
and science, the advantage of smaller to mediueddizms are reported to deal with their
capability to provide special problem solutionsaifiing is identified as playing an important
role across all firms regardless of their size. dgpmately 70% of all member firms of
SPECTARIS revealed that they are encouraging acitding training, and many of the
firms train more than is mandatory. In 1998, 8%atif the employees within the firms
associated with SPECTARIS were apprentices; a ptage that is much higher in
comparison to the average quota of 5% in otheoseend highlights the importance of KM
within the sector. This is especially important éiéxe most of the businesses in the sector are
small or medium-sized.

SPECTARIS (2009), revealed in its sector report®fad the year 2007, that the total
turnover of firms in the optical, medical and medcbiical sector amounted to € 41.9 billion.
Overall turnover in 2007 was 7.5% higher than i&0This successful development resulted
from the positive development of foreign businesswell as a stronger domestic market.
Domestic turnover amounted for € 17.33 billion,tthas 7.0% higher than 2006. Export
turnover amounted for € 24.57 billion, that was%.8igher than 2006. Total employment
estimated for 2007 is 235.000, that was up 4.8%pawed to 2006. The number of firms was

at a similar level in 2006, amounting to 2.690.
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The heterogeneous optical, medical and mechatdosézdor is further categorised into the
following sub branches:

=  Ophthalmic branches,

= optical components branches,

= the analytical, bioscientific and laboratory equerhbranches,

= the imaging and phototechnology branches and

= the medical technology branches.

The R&D quota, which is the proportion of totalrtaver spent on R&D, amounted on

average to 9.4% but in some instances rose to 23%% of all employees in the sector were

employed in the R&D function.
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The table below illustrates important referenceifesg split according to the different sector
sub-branches. There is some overlap in data, became firms serve more than one sub-
segment. Nevertheless, the table is helpful to gdoetter understanding of how the overall

sector is structured and in what proportions ipees of total turnover, firms etc..

Table 6: Fraction of the single branches in regard to thesrall optical, medical and mechatronical
sector 2007

Total Domestic Export Employees = Number of
turnover (€ turnover (€ x turnover (€ x (x1000) businesses
x billions) billions) billions)

Ophthalmic 3.77 1.85 1.92 21.52 150

segment

Optical 223 7.2 15.10 114.0 1000

components

segment

The analytical, 5.76 2.64 3.12 33.6 330

bioscientific and

laboratory

equipment

segment

The imaging 10.0 7.6 2.4 100

and

phototechnology

sector

The medical 17.32 7.19 11.13 94.7 1246

technology

sector
Source: SPECTARIS Brachenbericht 2008

4.4.2.2 The international dimension of the Germaglmatronical sector

SPECATRIS (2009), identifies that the optical, neatliand mechatronical sector is a
traditional sector with high technological standar@his has led to an excellent reputation of
the sector that applies to consumer goods as welhaestment goods like microscopic or
inspection systems. The sector is particularlyrgrim export. Most customers are located in

the developed economies such as the USA, the UKitegdom, France, Italy, Japan, Canada
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and Australia. However, there are also growing nemmtof customers within the former

Soviet countries as well as within the emergingnecoies of the Asian-Pacific Rim.

4.4.2.3 The innovative capacity of the German miechecal sector

Although mechatronical expertise has developed esgeeral centuries, the sector can by no
means be considered as a phase-out model. In sfntreechatronical expertise is, as
developed by the optical and medical technologieElvSPECTARIS integrates, well known
for its constant advancements. SPECTARIS (2008)estthat the overall R&D quota of the
sector is well above the average of R&D quotassacather sectors and sits approximately at
an average of 6% of sales, but can in some case®ase to approximately 25% of total
sales. This sector-specific innovative capacitthesreason why it is very highly regarded as
an important sector to maintain Germany’s reputa#ie being a provider of innovative and

top-quality products and processes in the future.

4.4.2.4 The main challenges for the future

As mentioned above, the sector enjoyed an incr@asemployees from 2006 to 2007,
amounting to a total number of 23.500 in 2007. mhmber of associated firms also increased
slightly during the same time period. This is aifpes trend; however, as SPECTARIS,
working in cooperation with a personal consultartigcovered in a recent survey, all firms in
the sector revealed that they are already expengribe predicted shortages of supply of
skilled personal. This challenge was reported tah@emain challenge that the firms face
within the next 5 to 10 years.
In conclusion, this fourth chapter provided an eiww of the discipline of

mechatronics. In particular, different definitiomé what mechatronics actually is were

introduced and its related scope was reviewed. dHapter further discussed the roots of

153



mechatronics as well considering some examples edhatronical products and systems.
Additionally, the development and design of meatratral knowledge and products was
explored as to how it raises various challengestiiermanagement of firms. Last but not
least, EUROM and SPECTARIS, which are two imporsattor federations, were presented
in detail; in this regard, key figures and futurgectations of the German mechatronical

sector were identified.
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5. RESULTS AND DISCUSSION

The following chapter combines the presentatiom@baith a discussion of the results of the
case study conducted as part of this thesis. Thptehis broadly structured into two parts.
These two parts primarily reflect the two differémtels of analysis adopted within the thesis:
PART | presents the results and the discussionhef sub case study, conducted at
headquarters’ level, in the context of the MNC tedain Germany. PART Il presents the
results and the discussion of the sub case stumieducted at subsidiary level in the

Philippines, the USA and in India. Both parts anetfer divided into the main theoretical

insights that emerge from the respective sub daskes. In particular, it is presented in what
way these theoretical insights are grounded in fibkel research which was conducted

according to the specific research questions.

PART |

5.1 The sub case study at headquarters level

The first comprehensive sub case study of the sheas conducted at headquarters’ level.
The following paragraphs present a detailed overyanalysis and discussion of the primary

and secondary data collected.
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5.1.1 Results and discussion of the research quesiit headquarters’ level

The following paragraphs present the main theakticsights which emerged from the sub
case study at headquarters’ level. In particukars ipresented in what way the theoretical
insights are grounded in the field research whies been conducted in reference to the
specific set of research questions. This structerges as general reader guidance; however,
there are also aspects presented and discussed thelsingle research questions that are not
closely tied to the theoretical insights and redeaguestions but are important for
understanding the sum of the pieces of the cas#y.silhis approach fits well with the
exploratory inquiry adopted within this thesis theds reviewed in more detail in chapter

three.

THEORETICAL INSIGHT |

High dynamics in emerging economies forces the MNC to set up production and R&D
functions; the latter because only R&D employees who are located on the ground
understand these dynamics and are able to respond to them, in stark contrast to R&D
employees who are located in an economy with less dynamics.

This theoretical insight is grounded in the datacilwas collected as part of the field
research carried out to explore the first reseguestion applied to the headquarters level. In
addition to the discussion of how this theoretinalght is grounded in the data, the following
sub parts present and discuss further importardcésphat were revealed in connection with

the first research question.
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5.1.1.1 How do the types of knowledge that substdiaeverse to the headquarters

differ?
5.1.1.1.1 Research question 1: results

To approach this first research question, two irtgmarresults of the case study must be
identified. Firstly, the following paragraphs rewidnow thinking takes place at headquarters’
level in respect of the organisation of its bussnestwork of subsidiaries. Secondly, as later
on in the chapter, it identifies in detail how theidied subsidiaries differ in respect of the
types of knowledge that they reverse to the heatiEpsa Subsequent paragraphs will
concentrate on the Chinese and Indian subsidiaaies,will also discuss how the types of
knowledge that they reverse to the headquartefiexr dibm the time when they were set up by
the headquarters, to the types of knowledge fldwas they reverse when the initial set up and
training phase was completed. The concentratiojusintwo subsidiaries narrows down the
research question allowing for more in-depth dismrss of the results. Both the Chinese and
Indian subsidiaries were primarily selected for thkowing two reasons: first of all, both

subsidiaries have either been recently enlarge@rercurrently growing in regard to their

respective production and R&D functions, and thaneefcan be understood as major growth
drivers for the overall MNC; secondly, they reprgsgood examples of how knowledge

recipients have turned into important knowledgedses*

! A special note has to be added which explains titey Chinese subsidiary was included in the sub sasdy at
headquarters’ level although it was not selecteal e@se subsidiary in which field research wadezhout. The main reason
for including the Chinese subsidiary is that the sake study at headquarters’ level revealed theriiapce of the Chinese
subsidiary as a knowledge creator and knowledgdeseinom the perspective of the headquarters” nemeagt. By that
time, the three case subsidiaries were selectecoagahisational and travel arrangements had beead made. Due to
organisational as well as financial limitations tase study was not expanded to the Chinese mmfysid
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How does the MNC organise its business networkludidiaries?

In brief, the case study at headquarters’ levetatd that the overall thinking in the MNC is
closely related to the production process. The epnthat emerged from the data is that it is
the aim to offer and sell products on a global dassuch a way that the price of the products
corresponds to specific market cost structuresacfoeve such a consistency between product
prices and market cost structures, the cost ofymtoosh and the cost of product development
must reflect specific market cost structures. e @n example, interviewee 5 pointed out:
“We know that when we intend to successfully seleaghing product in China or India, the price of
the product must be relative to what Chinese auibimcustomers are able to pay for such a product.
This price has an impact on the cost of producéind of R&D that we are willing to set for this
product in this economy.”

With regard to these two economies, it rapidly Imees evident that it does not make
sense to produce and develop a weighing produGemmany and to then export this product
to China and India, because the cost of productioch R&D are far too high in Germany
when compared to the price that the product will fee in the Asian economies. Across all
interviews at headquarters’ level, it became euvidieait this reality forced the management of
the headquarters to shift production, as well aglpect development, to China and India so
that the cost of production and R&D reflects thetaiructures of these markets.

Two interviewees highlighted that this way of thimk was already developed in the
1990s when the management of the headquarters dskwdto exploit new business
opportunities abroad. Two important aspects of tiscept dealt with the topics of: what to
continue to produce in Germany, and what to paéintproduce elsewhere in the world
especially with regard to a shift of productionAsia, and what this shift of production would

imply for the overall organisation of the differeitNC functions.
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To sum up, to be successful in particular econortiiescost of production and R&D must
correspond to specific market cost structures.

Additionally however, the field research reveals ithea that the development of local
R&D functions besides new production functions ngportant for another reason. In the
1990s, when the decision was made to look for priiolu sites abroad, the headquarters’
management learned that it was not reasonableeto m®duction sites that operated in a
similar fashion to that found at headquarters’ letee requirements were understood as
having to match the local peculiarities of the ewag in which they were intended to be
realised. In other words, the management of thedduemters did not formulate key
requirements in the same way as they are set im&wsgy, but in the way that they might be
realised in an overseas local economy. For examyien the headquarters could not find
local suppliers in an economy where a new prododite was intended to be set up, and that
were similar to the ones in Germany, it was necgdsadevelop a way to use the materials
that those local suppliers were able to offer. €hggsecific local supply chain arrangements
encouraged the headquarters’ management to delsaalpR&D functions in addition to its
production sites. The main concern of the R&D fiord were, initially, to find new ways of
exploiting local supply chain arrangements thatewvavailable in such a way that the end
product still met the specific quality standards bg the headquarters. In this context,
interviewee 5 stated:

“When a particular glass, needed for constructingiad deflector of a weighing product,
was not available, we learned to accept that withimeconomy of the new production site the local
glass could also not be cut as precisely as itd¢atilhome in Germany. Our R&D function on the

ground in China had to make the best out of theusses available.”

Using this same example, this meant that the |&&D function had to come up with a

solution to construct the glass in such a way tapadt to the particular glass that was
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available. With this in mind, the local supply arggaments and general market peculiarities
encouraged the development of a local R&D functioreover, as is the case with the R&D
function at headquarters’ level, R&D at subsidibyel is always regarded as a means to an

end, which means that it is application-oriented.

From knowledge recipients to knowledge senders

The data collected across nine interviews revéalsthe types of knowledge that are reversed
from subsidiaries differ from the time particulabsidiaries were set up, and then after this
initial set up and training phases are completede Tollowing paragraphs review the
differences of the types of reverse knowledge flowmsore detail by focusing on the Chinese
and Indian subsidiaries.

To begin with, interviewee 3 summarised in thigezs:

“In China and India, we mostly sell “low end” pradst These “low end” products are also
produced and developed within these particular ecaes.”

To enable the production managers and engineehsnwilie particular economies to
start their own production and R&D functions, thegre initially trained at headquarters’
level.

Moreover, production managers and engineers froen tbadquarters visited the
subsidiaries, in some instances for a length o#tim

Interviewee 3 highlighted:

“We had to train our local employees and controbmdions. Moreover, we had to learn

much more about the demands of our customers imaChi
This applied particularly to learning about thethdynamics within these economies, where

the speed at which products must adapt to charegiagomy conditions is high.
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Especially in the case of China, but also to sorterg in India, the category which emerged
from the interviewees at headquarters’level is thatdynamics within the economies cause
customers to constantly demand new and innovateighing products. In this connection,
interviewee 2 pointed out:
“What is especially important is that we must urelland that the pressure
to create new knowledge and competencies is ctehptiifferent in an economy
whose growth rate is around 1-2 % on an annualdyas when one is very lucky 3%, rather than in
an economy with growth rates of 7-10% on an anbaals and is, therefore, far more dynamic.
Under these economic conditions it is most likielt lemand for particular products, which integrate
a particular bundle of knowledge, changes rapidly.”

Concretely, this means that in many cases, prodibatsno-one expected to sell within
such economies three years ago are being sold,tedalgt at the same time, products that
were sold three years ago are no longer in demBmetefore, any firm or MNC experiences
much higher pressure to innovate within these ewoe®y and only those firms and MNCs
who understand these pressures, survive. Thehfacatfirm is successful with one product at
a particular point in time does not necessarilylynpat it will continue to be successful for
long; it must constantly endeavour to make its pobaneet the rapidly changing demands of
the economies. Should it fail to do so, it is outhat business.

The headquarters’ management realise that the yseese innovate is not easily
understood at headquarters’ level, as the procésdesth innovate and find solutions usually
take a much longer time, fémo long to succeed in dynamic economies like Chira. this
reason, those employees must actively create kdgel®n the ground in these economies
because they are the people who understand theupeet® constantly create new products, or
make existing products meet the changing economyadds and, to subsequently reverse

and share this knowledge with the headquarters.
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In summary, when the headquarters set up its sabgislin China and India, the types
of knowledge that were reversed primarily dealhvkihowledge about the particular markets.
Principally this knowledge was gained and reveilsethe German production managers and
engineers of the headquarters who were sent dhetsubsidiaries. After the initial set up and
training phase was over, the subsidiaries continoredheir own, without the production
managers and engineers sent from the headquattersyverse market knowledge to the
headquarters.

However, the education of the production managedsemgineers, who were sent out
from the headquarters, went one step further ttaming market knowledge after the initial
set up phase of the subsidiaries was over. Whatrisad the production managers and
engineers was the speed at which the Indian desedppfter setting up their own R&D
function, were able to create their own knowledgeerse and share this knowledge with the
knowledge of their colleagues at headquarters’lléllerough the knowledge sharing with
their colleagues at headquarters’ level, the InR&D developers were further enabled to
create more new sophisticated knowledge on them. ddne example of this knowledge
sharing relates to a new terminal, one componeit Wweighing instrument, which had been
originally developed exclusively for the Indian eomy. Through the knowledge sharing and
learning among the production managers and engirngant out from the headquarters, as
well as the management at headquarters’ level, idestified as a potential terminal that
could be integrated in weighing products for bdté indian economy and on a global basis.
Although some alterations on the terminal had tonlagle according to various requests from
different markets, the key terminal had been dexesoin India as a direct outcome of the
ability of the Indian R&D function to create theawn key knowledge, and to reverse and

share this knowledge with their colleagues in Geryna
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This example of the joint R&[2ffort between the Indian subsidiary and the German
headquarters shows the close co-operation betweem tin regard to R&D, which is
transformed into products that are internationatigrketable; therefore, the production and
R&D function in India are not exclusively concernedh alterations of expertise that they
receive from their headquarters, but more withdteation of their own new knowledge that
they reverse and share with the headquarters. Aasiform of knowledge sharing and
learning takes place between the Chinese subsidiady the headquarters, who together
successfully developed a range of weighing prodizksred primarily for the Asian market.
To enable effective knowledge sharing, the emplsyet the different R&D functions
belonging to the MNC, work closely together in pajrelated teams. Through constant
employee rotation these teams also work in closgopal contact.

In conclusion, the case study in regard to thi fiesearch question reveals that in the
initial phase after the set up of the subsidiaiesChina and India, the major type of
knowledge that was reversed, primarily dealt witlrket knowledge. Market knowledge was
especially important for the headquarters’ managetioegain in order to tailor their activities
to the market pecularities in these economies, thatl meant exploiting the supply chain
arrangements most effectively, to allow for the @lepment of products that are tailored to
specific customer needs within these economiesn Sdter the initial set-up phase, the
headquarters learned that the subsidiaries weeetalleverse their own market knowledge,
besides the economy knowledge reversed throughGewnan production managers and
engineers, and also knowledge in the area of R&RD Related knowledge, particularly in
India, was quickly reversed after the initial sptyohase was over, an occurrence that was

unexpected by the headquarters.
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5.1.1.1.2 Research question 1: discussion

Because of the exploratory nature of the resegpghoach, some of the aspects of the case
study do not directly relate to the particular egsl question, but these proved to be
important not only to answer the main research tiqpe®f the thesis, but also constitute a
contribution to the existing body of literature thdoes not identify these in detail. The
following three paragraphs identify and discusséhaspects in detail and additionally, why

the approach developed in chapter two with the fesearch question proved to be effective.

The influence of economic dynamics on product dewetnt in China

The basic concept related to the general way okihg in the studied MNC demonstrates a
typical trend, an expansion of activities to ecoresmwith high growth rates that MNCs,
which are headquartered in the developed econorares possess high-tech competencies,
follow and which is well documented in the litenaArchibugi & Michie, 1995; Narula &
Zanfei, 2005). The main reason for a developmettisfkind of thinking is clearly related to
increasing competitive pressures, and the oppaigsriior growth, that economies like China
and India offer to these MNCs. Chapter two ideasifihe increasing competitive pressures on
MNCs in detail, and the case study reflects theirments put forward by Dunning (2000) and
Nohria (2007): MNCs face an increasing intensityl @atynamics in competition, and this
applies not only to the largest MNCs, which arertten focus in the reference literature, but
also to more medium-sized MNCs, like the MNC inudsdere. How MNCs specifically deal
with these pressures will depend on different fesctng. the sector in which they operate, the
main markets they intend to cover and the diffetegal environments that they face through
having activities in diverse economies. The cagdysidentifies one specific way selected by

the studied MNC.
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What is notable in respect of this MNC is what ameged the management of the
headquarters to set up, and then to enlarge, itse€ subsidiary. It had learned that only
through a local presence in China with both prodacand R&D functions would it be able
to react in a timely way to the high dynamics iis ticonomy. The rapidly changing demands
of its customers in regard to the products that affered by the MNC and particularly
constituted in such dynamics that are not foundiwia home economy.

There is an aspect that high dynamics in emerguog@mies forces the MNC to set
up production and R&D functions; the latter becaasly R&D employees who are located
on the ground understand these dynamics and aed@béspond to them, in stark contrast to
R&D employees who are located in an economy wiss Bynamics. This notion represents a
novel theoretical insight and relationship that hasyet been identified in any literature.

In the broader sense, there is limited understgndifi the innovative input of
subsidiaries located in emerging economies belgntgna MNC that is headquartered in a
developed economy, and its ability to create kndgdefor the whole MNC. So far the
literature mostly concentrates on the kind and arhai knowledge that subsidiaries in
emerging economies receive from the headquarteegdd in developed economies, and the
obstacles that they face when exploiting this kmolge successfully (Li & Hsieh, 2009;
Wang et al., 2003). Although there are studiesgdurget al., 2008), that, taking a different
level of analysis, explore how emerging economike IChina and India develop from
economies described as producers to innovatorsurniderstanding of the innovative input
that they provide to the headquarters located weldped economies in gaining a competitive

advantage, is limited (Peng et al., 2007).
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From knowledge recipient to knowledge senderett@mple of the Indian subsidiary

Another aspect, which needs to be discussed funtblates to the particular research question
of the types of knowledge that subsidiaries revesdbe headquarters. It considers the ability
of the Indian subsidiary to start reversing R&Datetl knowledge to the headquarters, soon
after the Indian subsidiary was set up by the headgrs. This aspect must be emphasised
and discussed in different stages. Firstly, whatotable about this is that the headquarters’
management did not expect the R&D function in Inizengage in the creation, reversing
and sharing of knowledge that could be integratedroducts, and not only tailored for the
Indian market, but with some adjustments for glgbalarketed products. In other words, the
discovery of the ability of the Indian subsidiary treate and share knowledge with the
headquarters came as a surprise to the headquarteragement. In line with the discussion
about innovative input of the Chinese subsidiarth overall MNC, the ability of an Indian
subsidiary as a knowledge creator, and knowledgdese has not yet been identified in the
literature. What has been discussed in a broaddexbin detail, is how India, as a system of
innovation, is able to allow for the emergence wbrsy software firms, which in many
instances, rapidly develop into global playershiaitt particular areas (Pradhan, 2007), and not
how subsidiaries belonging to MNCs headquarterateireloped economies are able to create
knowledge.

Secondly, what is more significant is the relatyvshort time that it took the Indian
subsidiary to transform from a knowledge recipiena knowledge creator and sender. What
actually constitutes a short time could not bel#slaed precisely when considering a specific
time frame e.g. a month or a week; rather it referthe time shortly after completion of the
initial training phase of the production managard angineers on the ground of the Indian

subsidiary. The literature does not discuss tinanés in relation to the process of how
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subsidiaries transform from knowledge recipientskhmowledge creators and to knowledge
senders. What has been gleaned from the resuhsatishe Indian subsidiary was faster than
the Chinese subsidiary to transform from a knowdedgipient into a knowledge sender.

A valuable avenue for future research will be t@lese how Chinese and Indian
subsidiaries differ in respect of the time thatytteke to become valuable knowledge creators

and senders for MNCs headquartered in the develepmubomies.

The close relationship of knowledge creation anovedge sharing

In the broader context of knowledge creation, amel &bility of subsidiaries to reverse
knowledge and engage in knowledge sharing withr theadquarters, emphasis was placed
where the field research reveals that the knowledgated on the ground of the Indian
subsidiary was, in most phases, linked to the kadg# sharing that took place between the
R&D function in India, and the R&D function at hepdrters’ level. Only the combination
between knowledge creation and sharing allowedafdimely integration of this pool of
knowledge into one product. Knowledge sharing m ¢bntext of the MNC has been widely
discussed within the literature (Dyer & NobeokaQ@0Doz, 2006), as well as which sources
lead to knowledge creation within the organisatiawantext (von Hippel, 1988). However,
the close relationship between knowledge creatimh knowledge sharing in the MNC has
not been studied in depth. The results of the sasty suggest that both theoretical concepts
are closely related to each other and, it is cormpled most likely impossible, to study
whether knowledge creation requires knowledge sbast vice versa: always in regard to the
headquarters located in a developed economy; sabsibcated in an emerging economy
context, and with the aim to integrate a pool obwledge into one product. This result can
have the following managerial implication: if knaglge creation and knowledge sharing in

regard to this specific headquarters and subsidiantext are related theoretical concepts,
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then the headquarters must be aware that knowledggion and knowledge sharing in, and
with these types of subsidiaries, which is intentledead to a shared pool of knowledge,
requires that the headquarters releases and skamgledge with its subsidiaries. At

headquarters level, this kind of knowledge shamhgays also means a potential loss of

knowledge.

The results and the approach taken to engagethvtiiesearch question

In chapter two, the approach was developed thattypes of knowledge flows that
subsidiaries reverse to the headquarters, areekpkired and analysed according to the main
functions that subsidiaries perform. This approaels derived from the following literature:
in a broader context, the literature suggests hieadquarters usually follow very different
motives when setting up or acquiring their subsidg and that their various subsidiaries can,
potentially, be concerned with a variety of differéunctions and roles (Birkinshaw & Hood,
1998).

Moreover, Gupta and Govindarajan (1991), devel@ir tineoretical concept of intra-
corporate knowledge flows, which, to some extesliates types of knowledge flows to the
different functions which subsidiaries perform. dtgh the results reveal that one type of
knowledge that subsidiaries reverse to headquaiterglated to market knowledge that
cannot be regarded as a function that subsidiags, the approach proved to be effective
for two reasons when studying different types afwledge: firstly, this approach reveals that
the type of knowledge that the Chinese and Indigrsigliaries reverse to the headquarters
relates to their R&D function; secondly, this apmb revealed a potential reason why
subsidiaries reverse distinct types of knowledgehw headquarters. The results therefore
reflect the types of knowledge that subsidiarieserge to the headquarters will depend on

their relevance to the headquarters. Whereas R&&ek knowledge, that the subsidiaries
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reverse to the headquarters, is relevant to thedueaters, because the headquarters can
incorporate this knowledge with its own knowledgel alevelop new products. In contrast,
production related knowledge, a further type ofwlealge that could potentially be reversed
to the headquarters, is not reversed to the hedggsidecause it is obviously not relevant for
them.

Section 5.1.1.4, analyses the reason why knowleglgeed to the production function,
is not reversed to the headquarters, but is linkebe different particularities of production at
subsidiary and headquarters’ levels. In brief, kizolge related to the production functions
located in China and India cannot be exploited eddoguarters’ level because production
processes at headquarters’ level are mostly cleisetl by high levels of automation, which
need other types of knowledge in order to functiffectively, in comparison to the
production processes in China and India, where aidanput is predominantly involved.

Although the case study primarily explores that wvstinct types of knowledge are
reversed by the subsidiaries to the headquarteedso underlines the arguments made by
Trott (2008), and Mudambi (2008), as reviewed irapgter two. They argued that the
management of knowledge and innovation must follaw integrated approach — a
management process combining different areas ofvkaulye and different management
functions. Different areas of knowledge were idedi according to the various subsidiaries
and a variety of management functions were idextis the R&D functions, as well as the
sales and supply chain functions, which may beetyoselated to the market knowledge that
subsidiaries reverse to the headquarters. Thisgremied approach towards knowledge
management seems to be especially important ise¢htor of mechatronics. In this respect,

chapter four of this thesis points to the needafoeffective combination of different layers of
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expertise found in the various functions acrossdiand MNCs to enable them to react in a

timely fashion to rapidly changing global markebhdends.

THEORETICAL INSIGHT I

The ‘technology differentiation” approach that the MNC developed can be linked to the way
the headquarters manages reverse knowledge flows from its subsidiaries.

This theoretical insight is grounded in the dataciWwhwvas conducted as part of the
field research carried out to explore researchtoprestwo to five applied to the headquarters
level. The following sub parts present and disahssindividual research questions in detalil
and also demonstrate how the results of the sieglearch questions are linked to each other;
therefore, enabled to researcher to formulatehberetical insight from studying the various

real world conditions.

5.1.1.2 How do subsidiaries differ in regard to tha&ture of the types of knowledge

that they reverse to the headquarters?

5.1.1.2.1 Research question 2: results

In earlier paragraphs, it was highlighted thatdifferences in the types of knowledge that the
subsidiaries reverse to the headquarters may terahtiated between the initial set-up phase
and the time when this phase is completed. Howeli#erences in the nature of the types of
knowledge that subsidiaries reverse to the heatkgacan, predominantly, be associated
with the key competencies that particular subsigsahave. The allocation of particular key

competencies to particular subsidiaries is patheftechnology differentiation” approach that
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the headquarters develop in order to successfullgage its network of global subsidiaries
and partners. This approach is mentioned here mmexiion with the research question at
5.1.1.4.

To outline the key aspects of this approach hdre: ‘technology differentiation”
approach particularly distributes the key technmalgcompetencies of the MNC in such a
way, that all main locations with R&D functions aamtrate on those technologies in which
they are most advanced and experienced. One tardbé headquarters’ management is to
allow for “technology differentiation”, not only thin its home market but also to integrate its
business network of subsidiaries. In referenceh first research question, the general
thinking of how to organise global activities foegson the exploitation of local knowledge
and the advantages of location-specific market cesuctures. The “technology

differentiation” approach fits this form of genettaihking perfectly.

The key competencies of the subsidiaries and theenaf the types of reverse knowledge flows

The following paragraphs review the key competenatthose subsidiaries in which sub
case studies were conducted: in the Philippines,U8 and in India. Out of these three
subsidiaries, the US and Indian subsidiaries havariaty of functions (e.g. human resource,
sales, production and R&D), whilst the Philippindsidiary only has a R&D function and a
recently implemented sales function, which considtenly two employees. What all three
subsidiaries have in common is that their key cdemp®es primarily relate to the R&D

function.

The Philippine subsidiary
The Philippine subsidiary is principally concerneith software development in the PC area.

This software is subsequently integrated into wieigtproducts that can cover a wide range
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of applications. A concept emerging from the datathat software development in the
Philippine subsidiary cannot be regarded as arwigctiat is performed in isolation from
other R&D functions within the MNC. Therefore, obogollaboration exists, along with
reversing and sharing of knowledge, not only whb headquarters but also with the R&D
functions in Hamburg and Aachen. The field reseamfeals in four interviews that the
management at headquarters emphasises the actiwdekige reversing and sharing process
between the Philippine subsidiary and other R&Dcfioms. In this context, interviewee 8
highlighted:

“We are well aware of the challenges that existdaese of the geographical distance between
Germany and the Philippines. Our ultimate aim igteate such a close relationship between the
various developers involved that an atmospherdswhkich is similar to one in which all developers

would be jointly located in just one office.”

A major task of this particular knowledge sharingpgess is to make sure that
everyone in the relevant R&D function knows exagiligat to do and at what time, and
therefore the boundaries of both the staff and &b function is clearly set.

In the past, experiences revealed that shared R&Ditees that are performed in
geographical isolation are difficult to integratedacan incur additional costs. Extra costs
means that some of the R&D activities performedhia Philippine subsidiary could not be
shared effectively. Interviewee 8 emphasised is ¢tbnnection:

“It happened that some of the activities could betmerged. What was
done in the Phillippines did not complement
the work of our developers in Germany.”

The conclusion generated by the data is that tisenatich between the R&D activities

conducted in the Philippines, and those in Germfamyever, is not a result of any lack of

competency in the Philippine subsidiary, but adyuedlates to the fact that a great deal of
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development had been performed in geographicahtisol, this led to communication
problems and a general misunderstanding of whattlgxaas expected of the R&D function

in the Philippine subsidiary.

The US subsidiary

The key competencies of the US subsidiary areeaelad the area of water analytics and
electrochemistry primarily to develop a pH meted an Q meter. As discussed in depth later
on in this chapter, the US subsidiary was not gebyl the headquarters but was acquired.
Before the acquisition, this US firm had, besidsseixpertise related to water analytics and
electrochemistry, further key competencies reldateaveighing technology. However, after

the acquisition, the headquarters’ management edeécido discontinue these key

competencies. As interviewee 5 summarised the nefasdhe decision was:

“Actually today’s US subsidiary was a former conitget They were also providing weighing
technology. However, we realised that their techgmas were out-of-date
and obviously this was not something we were rapfar.”

However, as highlighted at the beginning of thisageaph, the US firm had other key
competencies besides its weighing technology mletevater analytics and electrochemistry,
which were of interest to the MNC. In short, whategges is that the US firm was acquired
because the headquarters’ management knew thauld substitute its original weighing
technology with the technology that the headquartivelops at headquarters’ level and,
additionally, could get access to its key knowledgethe area of water analytics and
electrochemistry. Within three years, this newlyabbshed US subsidiary was able to
provide all of its former products at a high stamdaalong with high quality weighing
products, by the integration of the key competendleat came from the headquarters in

Germany, and that lay in the area of weighing setesihnology.
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In summary, interviewee 5 stated:

“Our US subsidiary had to give up some of its forrkey competencies. The aim was that it
focused much more on adapting some of our prodoctise particular demands of our customers in
North America. What was also important was thdtat to start concentrating on its technological

competencies which are related to water analytiod @lectrochemistry.”
Its related key knowledge is reversed, and exgdoét headquarters, and is also

available in the form of products to other unitshwvi the business network.

The Indian subsidiary

Throughout the interview process, it was mentiotied the Indian subsidiary is regarded as a
very young subsidiary both in respect of its pradurcas well as its R&D function. The main
reasons why it was set up by the headquarters discassed earlier in this chapter. Although,
one main activity of this subsidiary is to adapisérg products and technologies to the
particular market demands in India, it also hasus distinct key competencies, and these
also relate to its R&D function and deal with thevelopment of electronics.

The field research reveals that the headquarte@hagement, although it was
surprised by the rapid development of competenmrethe ground of the Indian subsidiary,
must closely monitor these competencies and deredafs. Interviewee 3 reported in this
context:

“We know very well that our colleagues in our Indsaibsidiary like to announce how their
own capabilities allow them to engage in technatabjdevelopments which are complex. In many
cases, we could not find the quality that we weokihg for.
Close monitoring is needed from our side”

This observation does not suggest, according thi¢aelquarters’ management, that the R&D

function would not be capable of providing the reed quality of R&D in the future. The
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headquarters’ management sees the reason why den IR&D function announces its
capability of performing new and more sophistica®&iD, although they do not have this
capability as grounded in the peculiarities of tinelian culture. The data collected at
headquarters’ level suggests that for Indian R&Dplexyees, it is difficult to admit that they
are not able to perform specific R&D. They view #eknowledgement of not being able to
perform certain tasks as set out by the headgsarteanagement as a personal disgrace. In
Germany, the headquarters’ management does nat tegobehaviour in its R&D function.

In several interviews at headquarters’ level it waggested that this reaction may also be
culturally-based: to state that one cannot do seimgtbecause one lacks the capability to do
S0 is, although no one is proud of such a circuntgtais not seen as a particular disadvantage
or personal disgrace in Germany. In contrast, iegarded as a strength to be aware of one’s
own professional boundaries.

In summary, the research highlights that all theedsidiaries differ in the key
competencies that they have and, accordingly, dlffer in the nature of the types of
knowledge that they reverse to, and share withh#eelquarters, and in some instances also
with the other R&D functions of the MNC. What dllese subsidiaries have in common is
that their key competencies, as well as their kegvwkedge that they reverse and share, are
related to their R&D function. This circumstancenche related to the “technology
differentiation” approach that the headquartersshdeveloped and that will be discussed in
detail later on. Last but not least, the paragragdims/e concentrate on the differences in the
nature of the R&D-related knowledge that they regesind share. One significant point here
is that all three subsidiaries reverse market kedge to the headquarters. The nature of this
market knowledge differs from subsidiary to suleigi The main reason why the nature of

the market knowledge differs is that all of thenvéndheir own distinct, close relationships
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with suppliers (in the case of the US and Indiaosgdiaries) and more importantly with their
customers (in the case of all three study subsedigrwhich provide the subsidiaries with
distinct market knowledge. Suppliers and custoraeggart of the external environments that
the subsidiaries develop. In PART Il of this chagtee relationships between the different
subsidiaries and their external environments wil &nalysed and discussed in detalil,

especially in regard as to how they constitute nb&nthrough which knowledge is shared.

5.1.1.2.2 Research question 2: discussion

The paragraphs above present valuable resultspece of the second research question. One
key aspect that the case study identifies is tlfferdnces in the nature of the types of
knowledge that the subsidiaries reverse to the queaters that can be related to the key
competencies that the subsidiaries have. Thisgarded as a starting point for more detailed
future research. Chapter two identifies the thécaktoncepts of knowledge flow pattern and
coopetion as a valuable basis to explore this skaasearch question. The following
paragraphs discuss the way in which the field mebegeveals results that relate to these

concepts.

The different nature of the types of knowledge shasidiaries reverse

The case study reveals that the nature of the tgp&sowledge that subsidiaries reverse to
the headquarters differ according to their respedtey competencies and not to the different
functions that they hold. This result constitutekeg aspect suggesting a knowledge-based
view of the subsidiary. Above all, this aspectetated to the literature which pointed, in a
broader context, to the development that many didrgs have seen from being concerned
with receiving and absorbing knowledge sent from Headquarters, to active knowledge

creators performing more sophisticated functioesulting in technological competencies,
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which make subsidiaries more attractive to the feaders in terms of their innovative input
towards the overall MNC (Frost & Zhou, 2005; Hangehovas, 2004; McEvily et al., 2004;

Pearce, 1999; Shimizutani & Todo, 2008).

The results of the case study and concepts of kdogelflow pattern and coopetion

In reference to this second research question,teh&po identifies two theoretical concepts
that were regarded as a valuable basis to explorerésearch question. The following
paragraphs briefly present these theoretical cdacegmd review and discuss the way in

which the field research reveals results that earetated to these existing concepts.

Knowledge flow pattern

Taking a broader perspective, the literature suggaadying differences of subsidiaries being
primarily a sender or a recipient of knowledge loa basis of knowledge flow pattern. In this
respect, Gupta and Govindarajan (1991), suggedyisiy the magnitude and the direction of
knowledge flows based on a two-dimensional persgetd differentiate between four types
of subsidiaries global innovators, which combinev lanflows and high outflows of
knowledge, integrated players who combine highowsfi and high outflows, of knowledge
implementers who combine high inflows and low awf$ of knowledge, and finally local
innovators who combine low inflows and low outfloafsknowledge. The theoretical concept
by Gupta and Govindarajan (1991) builds a valudiialsis to explore and discuss the data
which was collected to answer the research question

In this context, the field research reveals thatdhection of knowledge flows can be studied

relatively easily, but to measure the magnitudekmdwledge flows proves to be a more

% The results of the case study in reference teette=oretical concepts were not presented undek.8.1
because they are closely tied to the discussidheotheoretical concepts of knowledge flow pateand
coopetion.
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complicated task. The question that arises is whatbe regarded as a high or low inflow of
knowledge and a high or low outflow of knowledgspectively?

Moreover, while studying the magnitude of knowledigevs, it became clear that the
magnitude of knowledge flows does not explore thality of the knowledge flows sent from
the sender to the recipient or vice versa. Basethisresult, the case study is regarded as a
useful source for modifying the existing theordticancept of knowledge flow patterns as
follows: the modified theoretical concept of knodde flow patterns partly integrates the
work of Gupta and Govindarajan (1991) and inclualegiality aspect. Similar to the study of
the magnitude of knowledge flow, the study of thwaldgy of knowledge flows proves to be a
complicated task. The modified theoretical congegiudes the following characteristics:

Similar to the theoretical concept of knowledgenflpatterns introduced by Gupta and
Govindarajan (1991), the modified theoretical catéecludes an analysis of the direction of
knowledge flows. Adapted to the particular reseamtting of this case study, the direction of
knowledge flows was studied in the subsidiary-headgrs context. However, this concept
can easily be adapted to other contexts e.g. sabgisubsidiary context or unit-unit context.
The magnitude of knowledge flows is not differetéchas high or low; it explores whether
the headquarters, or a particular subsidiary, semoi® knowledge flows to the respective
other part. As mentioned above, besides the maimiai knowledge flows, the modified
theoretical concept also incorporates the aspettieofjuality of knowledge flows. In respect
of the study of the quality of knowledge flows, thierature does not provide a distinct
definition of what the quality of knowledge flowtaally means. Ambos et al. (2006), argue
that within most studies, it would be indirectlysamed that knowledge flows are always
beneficial to the recipient, and this could be easling as it would also suggest that high

amounts of knowledge flows would be perceived ag@slly beneficial for the recipient. In
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other words, the magnitude of knowledge flows does allow for an estimation of the
quality of knowledge flows; accordingly, it cannio¢ the aim of any management to just
allow for high amounts of knowledge flows alone eTdefinition of the quality of knowledge
integrated in the modified theoretical concept abwkledge flow patterns is derived from
Ambos et al. (2006), who studied the benefits oferse knowledge transfers in the
subsidiary-headquarters context, and define theflisrof knowledge transfers as the value of
knowledge transfers as evaluated by the headgsaiterthe modified theoretical concept
developed and adapted to the specific researchtiigugeguality is therefore, defined as the
value of the knowledge flows as evaluated by thedbearters. Taking all these
characteristics of the modified theoretical conceyt knowledge flow pattern into
consideration, the case study reveals the followasglts:

The Indian and the US subsidiaries, are regardethéyheadquarters as receiving
more knowledge flows from the headquarters thary thend to the headquarters. What
applies to both subsidiaries is that this resutites partly because they rely heavily on the
key competencies that the headquarters holds. haeacteristics of these key competencies
will be reviewed in detail later on; however, winatist be emphasised at this stage is that the
key competencies that the headquarters holds isnddmgically more sophisticated in
comparison to the characteristics of the key coemzés found within both subsidiaries.

In summary, there are less knowledge flows seninfrihe subsidiaries to the
headquarters than vice versa, and the knowledges ftbhat are sent from the subsidiaries to
the headquarters also benefit the headquarters thess the knowledge flows that the
headquarters sends out to the subsidiaries. Thssue that the quality of the knowledge
flows that the headquarters receives from the masisliaries is less than the quality that the

knowledge flows that the headquarters sends teuhsidiaries.

179



The Philippine subsidiary differs from the two atheubsidiaries. Here, the
headquarters as well as the other R&D function&@mmany and the Philippine subsidiary
engage in an equal amount of knowledge flow witbheather. The main reason for this
relates to the perspective of the headquartersegard the Philippine subsidiary as an
“extended workbench”. What "extended workbench¢tgxeneans will be explained later on.
In the same vein, the case study reveals that ttmvlkedge flows equally benefit the
headquarters as well as the subsidiary; thus theg h symbiotic relationship.

In summary, the modified theoretical concept ofwlealge flow pattern is regarded as
a practical way of comparing the headquarters withr various subsidiaries in respect of
which of them sends more knowledge flows relativeéhie other one and how the quality of
the knowledge flows differs. This theoretical cqpices regarded as a valuable way to study
the complexity related to knowledge flows mainly fawo reasons: first of all, over the long-
run, one could study changes in the magnitude amaditg of knowledge flows e.g. initially
while the headquarters sends more knowledge flons particular subsidiary, a particular
subsidiary might at some time send more knowlettyesfto the headquarters or vice versa.
The same applies to the quality of the knowledgsvél Secondly, one could study how
specific mechanisms influence the magnitude andjtradity of knowledge flows sent from

one to the other.

Coopetition

Tsai (2002), conceptualises that different subdekaare in a state of coopetition in regard to
their ability to create knowledge, reverse thiswlsalge, and share it with the headquarters.
Coopetition is conceptualised as a behaviour afdeooperative and competitive at the same
time. This theoretical concept has not proved ta aluable point of depature to explore the

data. In brief, what could be learned was, from flerspective of the headquarters’
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management, the subsidiaries are well aware ofrehaéty that all of them specialise in
different areas, and accordingly have different &esnpetencies based on the different nature
of their knowledge bases, but must share their kedge with the whole MNC in order to
gain a competitive advantage. Therefore, they hbtws cooperative behaviour to share
knowledge with each other. Co-operation is regaraedhe key ingredient to allow for an
effective knowledge sharing process, and a timabggration of this knowledge within
products, which respond to ever-changing custoraeds. However, a competitive behaviour
among the subsidiaries in respect of their abtlitgreate, reverse and share knowledge was
not discovered in the data. This result appligsaih levels of analysis: at headquarters and at
subsidiary level.

To sum up, the paragraphs above identify that aaspgct of the case study in respect
of this second research question is that the natutiee types of knowledge that subsidiaries
reverse to the headquarters differ according to tleepective key competencies, and not to
the different functions that they hold. The remagnparagraphs discuss the way in which the
case study reveals results that relate to the ¢tieal concepts of knowledge flow patterns

and coopetion.

5.1.1.3 In what way was the access to reverse laugel flows from subsidiaries the

reason for the headquarters to set up or to acqpasicular subsidiaries?

5.1.1.3.1 Research question 3: results

The case study revealed that a variety of reasasswehy the headquarters decided to set up,
or to acquire, particular subsidiaries. The follogviparagraphs explore the reasons why four
subsidiaries: the Chinese, Indian, US and the thile subsidiaries, were set up or acquired

in more detail. One of the reasons why particuldosgliaries were set up or acquired was the
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potential access to knowledge as well as the oppibyt to allow subsidiaries reverse
knowledge to the headquarters. However, the fiet@arch identifies that this reason was also
the main reason why a particular subsidiary wasigeair acquired applies within the context
of the MNC, primarily to the US subsidiary, but @lgso some extent, to the Philippine

subsidiary.

Reasons for the set- up of the Chinese subsidiary

The main reason why the headquarters set up itseGaisubsidiary was that it wanted to
serve the Chinese market. Across the nine inteegswt became evident that Chinese law
and the entire economic situation demanded thabrder to serve the Chinese market
successfully, a foreign-headquartered MNC had toupea production site in China. The
newly developed Chinese subsidiary initially reeeivall components that were needed to
produce a weighing product from the headquartersGermany. This implied that the
weighing product was completely developed and predwat headquarters first and then split
into its components that were subsequently shipiee€hina. The main activity of the
Chinese subsidiary was to assemble the weighindugts by integrating the components sent
from Germany. In this context interviewee 4 repdrte
“The main aim of the company was to exploit exgstechnologies in a new market.
China is a major growth market. Therefore, we habte there, but we were not going to China
because we were hoping to find new technologicalpstencies there.”

Once the initial set-up phase of the Chinese sidgidvas over, the headquarters
made the strategic choice to begin to source athefmajor materials needed for the main
components of its weighing products tailored fax @hinese market, in China, to maximize

the degree of local content. However, there wasobeer exception to this strategy, and this
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applied to the component that is related to the dmypetence at headquarters level, which
deals with the weighing system.

In this respect, interviewee 6 highlighted:

“It is not at all our intention to transfer the kmdedge relating to our main technologies to
China.”

This strategy continues to be maintained and igtetned to be changed at any time
in the near future.

In summary, in the case of the Chinese subsidigryyas not the aim of the
headquarters to set up this subsidiary to gainqudat knowledge, or to take the opportunity
that the Chinese subsidiary could potentially regdts key knowledge to the headquarters.
However, as mentioned earlier, although the acimekaowledge was not the main reason to
set up the Chinese subsidiary, it became a valkatalerledge creator in respect of the market
knowledge that it created. Without this market ktemlge, and especially the awareness of the
very different dynamics of the Chinese market,itbadquarters would not have been able to
develop successfully in China. Besides its markeiwkedge, the Chinese subsidiary also
reverses knowledge related to its R&D function thas reviewed earlier in the chapter. This
type of knowledge was not a reason initially foe theadquarters to set up the Chinese
subsidiary, but it became not only cost effectiveg also provided a valuable supplement

within the organisation of the overall R&D actiet of the MNC.

Reasons for the set- up of the Indian subsidiary

The main reason for the set up of the Indian sudorsidvas slightly different to the one in
respect of the Chinese subsidiary. The biotechiyolmgsiness that belongs to the MNC
already had a production site in India along witkefoffice space and room to set up new

production activities available for the mechatrenibusiness. Similar to the Chinese
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subsidiary, what was evident across all the inesvgi was that the headquarters’ management
made the decision to set up a production site thalrbecause of the general legal and
economic situation, which was characterised by higbort tariffs and taxes placed on
foreign-headquartered MNCs who wanted to serve ItttBan market. In more detail,
interviewee 2 highlighted:

“Taxes and tariffs amount to 30%-50% on foreigngwots in India.
This circumstance constitutes a substantial barfégrus as for any other export-oriented MNC
that is headquartered outside of India.”

In other words, again as was the case in Chinayas obvious that in order to
successfully compete in the Indian market, the Mh&Zl to produce in India. The R&D
function in India was set up later, after producti@d already begun. As in the case of China,
it was the strategic choice of the headquartersarimize the degree of local content in India
in order to avoid the disadvantages of relativagghhtaxes and tariffs. By now, the Indian
subsidiary also had its own R&D function, whichrpairily developed products for the Indian
market, and also globally as discussed earlier.

In summary, the evidence that emerged from the plataed that the main reason for
the set-up of the Indian subsidiary was not relébetthe access to particular knowledge, or the
prospect of reverse knowledge flows sent from tidian subsidiary to the headquarters.
However, similarly to the Chinese subsidiary, tkeess to particular market knowledge, as
well as R&D related knowledge, has increasinglydmee essential for the whole MNC in
order to maintain its economic strength.

The relevance of particular knowledge, and reveéisewledge flows, from the
Chinese and Indian subsidiaries at the time thd fiesearch was carried out, increasingly
reflects that an integrated R&D activity exists aigst the developers of the headquarters and

the Chinese and the Indian subsidiaries. Accordingnterviewee 5, this integrated R&D
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activity is usually concerned with the followingogess: an idea is developed, for example, to
collectively develop a product for the Asian regibecause the subsidiaries become aware of
a demand from their customers, which is not yendpenet by existing products; an analysis is
performed, taking into consideration the key corapeies that can be found in each of the
different subsidiaries, this analysis usually tagksce at headquarters’ level. The subsequent
development phase is shaped in such a way that salkidiary develops a product
component for which it possesses key knowledge emmhpetencies. Increasingly this
integrated R&D activity not only focuses on produtdilored for the Asian market but also

for all other markets that the MNC covers.

Reasons for the set- up of the US subsidiary

As briefly identified in earlier paragraphs, the B$bsidiary is the outcome of an acquisition
by the MNC. The interviewees identified that the &ifdsidiary was a competitor of the MNC
as it also provided weighing technology. Howeveesitles its weighing technology it
possessed a key competence in water analytics &uwlroehemistry. Interviewee 3
highlighted:
“We acquired this company because we wanted tatsipeoduction site in the US. We knew
that we could exploit our own technologies. Morepits expertise related to water analytics and
electrochemistry was interesting. We saw this digeeas something which could potentially
strengthen our range of products.”
In other words, the data revealed that one praicigason for the acquisition and
development of the US subsidiary was access to lketlge and the prospect of reversing key

knowledge to the headquarters.

Reasons for the set-up of the Philippine subsidiary

The Philippine subsidiary was acquired by the MNGwever, as interviewee 8 highlighted:
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“This acquisition came as part of another major arsition that the company
made at the end of the 1990s, when it bought anotirepany in Hamburg. The Philippine subsidiary
was originally part of this company.”

In the post-acquisition period, the headquartersagament decided to keep and
develop this subsidiary, and to integrate it inwisler network, especially within its overall
R&D functions. Therefore, the acquisition of theilippine subsidiary, although it was an
indirect acquisition, was the result of the headtgpug’ request to gain access to specific
knowledge which, in the case of the Philippine gilibsy, deals with software-related
technical knowledge; and with the additional aifratbowing this subsidiary to reverse its
key knowledge to the headquarters and to its d&&D functions in Germany, in order to
exploit this knowledge within the overall knowledgase of the MNC.

In conclusion, the case study reveals that thenpialeaccess to particular knowledge,
and the opportunity to let subsidiaries reversewkadge to the headquarters, were not the
main reasons behind the set up of the Chineserahdnl subsidiaries. However, by the time
the field research was conducted, access to platiknowledge and reverse knowledge flows
that are sent from both subsidiaries to the heatiepsa constitutes an important input to the
overall knowledge base of the MNC. This appliesmarket knowledge as well as the
knowledge related to R&D, which both subsidiariegerse to the headquarters. With respect
of the US and the Philippine subsidiaries, the epgin was different. In both cases, the
subsidiaries were not set up by the headquartettsrather were developed as a result of
acquisitions. Both had key knowledge that was o¢érest to the headquarters, hence the
potential access to this key knowledge, and thedppity to allow these two subsidiaries to
reverse this knowledge to the headquarters weremihia@ reasons for the headquarters to

maintain and develop these firms.
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5.1.1.3.2 Research question 3: discussion

The paragraphs above present valuable insightth@dield research at headquarters level.
Some of the key aspects of this will be discussethore detail. First of all, the access to
knowledge and the opportunity to establish subsebato reverse knowledge to the
headquarters was not the reason why the headcuasedr up its Chinese and Indian
subsidiaries, but rather constitutes a positive sffect of the set-ups will be discussed in
more detail. Secondly, the access to knowledge et regarded as the outcome of an
acquisition, was not a straightforward processtiier headquarters’ management, due to the
fact that only some elements of the knowledge lofgke acquired US firm were of interest
to the MNC is discussed further. Thirdly, anothetevant aspect that demands further
discussion follows the discovery that the Philigpsubsidiary was only added as a valuable

creator and sender of reverse knowledge flowsamtterall business network by chance.

The access to knowledge and reverse knowledge #evespositive side effect? The example of the

Chinese and Indian subsidiaries

That the headquarters management did not set @phiteese and Indian subsidiaries for the
reason of gaining access to particular knowledgeewerse knowledge flows reflects the
literature (Kuemmerle, 1999). In respect of the enmranagerial reasons why MNCs that are
headquartered in the developed economies, set upc@uire subsidiaries in emerging
economies, the field research also reflects thenrmoharacteristics of the case sector which
are, for instance, identified by the sector assmriaSPECTARIS (2009). In general, the
technologies that MNCs and firms of the case sat#duelop in Germany are considered to be
highly sophisticated and innovative. To put it imare abstract perspective, the technologies
are predominantly regarded as the outcome of imxemalent and long lasting development

work, which is possible through the availability etperts in the field who are continuously
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seeking to develop and integrate innovative sahgtifor various customer demands. China
and India are emerging economies.

One characteristic of being an emerging econonmas the education system and
with it the availability of experts, with referente the particular case sector studied, are not
as developed as, for instance, in Germany. Nevegbethe aspect that the Chinese and
Indian subsidiaries, although they are embeddecdenrerging economies with all the
associated shortcomings, are able to create tiirkmowledge, and reverse as well as share
it with the headquarters, shows that a drive tonleand to develop certain technologies by
themselves exists and this provides a thought-fxiagodesire, in terms of a discussion of
their future ability, to offer technologies thakagqually as sophisticated as those currently
found at headquarters’ level. For the moment, n@4{srable to provide an answer to why this
occurs and the opinions found among practitionees \eery diverse. In general, MNCs
headquartered in the developed economies cannotfavaihe answer, they remain alert to
maintaining the quality and innovative capacitytioéir technologies at headquarters level,
and in order to remain competitive in this contetkiey must constantly upgrade their
technologies and never become overly confident they will never be overtaken by the

technologies developed in their subsidiaries ineiimerging economies.

Challenges of knowledge acquisitions: the exarapthe US subsidiary

The second aspect which should be discussed fuddweds with the acquisition of the US
firm, which was predominately influenced by the tfdélbat this firm had particular key
knowledge related to water analytics and electnoosiey. In other words, the acquisition
took place because the MNC wanted to take advarmthge existing production site, related
to its own technologies and acquire a bundle ofwktedge. The strategy of knowledge

acquisition, to render its own knowledge base nvataable, is well documented within the
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literature (Andersson & Forsgren, 1997; ForsgreP&lersen, 1998; Moore & Birkinshaw,
1998). In essence, the extension of an existingwledge base of a firm through the
acquisition of another company is one key questian particularly concerned scholars of the
resource-based view of the firm (Penrose, 1959naféelt, 1984).

In reference to the results presented under ther lssearch question, what is notable
in regard to this knowledge acquisition is thatpibved less easy for the headquarters’
management to acquire, share and exploit knowledgthe area of water analytics and
electrochemistry when the subsidiary was infornteat its technological expertise in respect
of weighing instruments was to be abandoned. Howftectively manage such a case in
which an acquisition takes place when only paréicelements of the knowledge bases of the
acquired firm are of interest to the acquirer, has yet been adequately explored in the

available literature and could be regarded as @awéé avenue for future research.

Sender of reverse knowledge flows by chance:xhmgle of the Philippine subsidiary

The third aspect that demands closer discussiatereto the Philippine subsidiary, which out
of all the subsidiaries sends the most benefieratrse knowledge flows to the headquarters,
as well as the other German R&D functions, and waly indirectly acquired by the
headquarters. The subsidiary that is studied wigsatly set up by another MNC acquired in
1999. What this demonstrates is that there areocolly opportunities for the MNC to access
knowledge, and to find subsidiaries, who are ableeverse knowledge to the headquarters.
The acquired MNC was able to set up its Philipmobsidiary to gain access to knowledge
and have this subsidiary reverse its knowledgbedMNC. However, the MNC has not set up
subsidiaries to gain access to any particular kadge, or to let subsidiaries reverse their key
knowledge, demonstrates that the MNC, comparebaatquired MNC which originally set

up the subsidiary on the Philippines, has not lveen active in seeking out such subsidiaries.
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To sum up by applying a managerial perspective,cdse study implies that, up to
now, the MNC has not been actively looking for sdiasies abroad who might constitute
knowledge creators and senders of reverse knowldyes for the headquarters; an
exception to this observation is, partly, the asijoin of the former US competitor that was
transformed into a subsidiary. For the future, igkinto consideration that more and more
economies will offer more attractive locations the MNC to exploit local knowledge, and
reverse and share this knowledge, is considerdze tan approach that could open up new
business opportunities for the MNC, although thppraach will obviously increase the
dependency on subsidiaries. The development ofCtiiaese and Indian subsidiaries from
knowledge recipients to valuable senders of reViensavledge flows should be understood as
a sign of overall change in the global organisatbthe MNC'’s activities. Additionally, the
key competencies that the Philippine subsidiaryiciwvas more or less added to the MNC
network by chance, offer the overall business ngkvaovalue and supports the headquarters’
management to actively look to set up subsidianegcquiring other firms, to benefit from
the key knowledge that these can provide and reverthe headquarters, or share with other

subsidiaries and units of the whole business nétwor

5.1.1.4 How can reverse knowledge flows from diffesubsidiaries be managed by

the headquarters?

5.1.1.4.1 Research question 4: results

The main management and strategic approach of #aslduarters to manage reverse
knowledge flows from its subsidiaries is closelyated to the “technology differentiation
approach, which the headquarters’ management deatlas a response to the increasing

competitive pressures that it has faced sinceatee1990s. The following paragraphs review
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this “technology differentiation” approach in mdetail. In particular, it is assessed how this
is applied in the German-Asian context, and howejhygroach was developed.

Moreover, the following paragraphs explore how dhféerent labour cost structures
found in Germany and Asia have encouraged the Mbdl@evelop this approach. In this
context, the key competencies that are held atdqueaters level are also reviewed in detail.
In particular, it will discuss why these particukedy competencies are held at headquarters”
level, and will briefly review what happened to @mpetitor in Germany who moved their
entire key competencies abroad. The remaining paphg examine how the headquarters’
management facilitates the development of socal &f the subsidiaries with the MNC. To
facilitate the development of social ties of thésdiaries with the MNC is identified as a
further important approach to effectively manageerse knowledge flows from subsidiaries.

Here, the Indian and Chinese subsidiaries are gisdwo examples.

The “technology differentiation” approach

The essence of the ‘technology differentiation”cepn deals with the concentration on the
sustainable development of the key competencigbeoMNC, and with the spread of some
key competencies, across the overall internal legsinnetwork. Furthermore, other
competencies, which are not key competencies, liveated to external partners. In more
detail and with reference to the German-Asian odntéhis approach incorporates a
concentration at headquarters’ level in GermantherR&D function, focusing on monolithic
weighing systems and sensor systems, a concentraitithe production and R&D function,
focusing on housings at subsidiary level in Cherad a concentration of the production and
R&D function focusing on electronics (not the médgical but the applicative form of

electronics), at subsidiary level in India.
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The allocation of particular key competencies testhsites was the result of analysis
of the technological strengths that the particaites developed over the years. In terms of the
headquarters, interviewee 3 pointed out:

“We know our technological competencies very well.

All'in all, they are based on many different depetent stages -

technical know-how which we created and combined decades.”

In the case of the Chinese and Indian subsidiaviééch are both very young in
comparison to the headquarters, the decision pertof what they must concentrate on has
relied on the experiences that the management &ddvith these subsidiaries in respect of
their ability to create specific technologies. Theadquarters’ management explicitly stated
that, in the future, it is likely that the areastethnological concentration and competencies
will be expanded in these subsidiaries. The caseysteveals that the headquarters’
management particularly emphasises the aim thathitee different R&D functions work
closely together. All subsidiaries are consideredbe well aware that only by a close
interaction of all sites, one common product canefiectively developed. Because of the
dynamics in the Asian markets, time is further & geessure that forces close interaction.

Close interaction can be an elusive concept.
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To explore what close interaction means in dethd, case study reveals that it is related to
the following concept:
Interviewee 5 highlighted that:
“Although we have different R&D activties in diffgt geographical locations,
they are all centrally controlled and co-ordinated
by us here in Germany.”
Interviewee 8 added:
“We see the software development in Manila as atefeled workbench” of the
headquarters along with our other German develogmaits.”
All in all, specific project teams are developgto focus on specific products or a
product range.
Furthermore, employee rotations have proved banéfior close interactions of the
various R&D functions; primarily because they deses misunderstandings relating to

general miscommunication issues or cultural difiess.

When and why was the “technology differentiatagproach implemented?

“Technology differentiation” has been an importep for the headquarters’ management in
their efforts to react to the pressures and chgdlenthat have arisen by the increasing
international interdependence of markets. Secondaty revealed that the origin of this
approach dates back to the 1990s, and in partitdolahe decision of the headquarters’

management to give up its electronics unit that based at headquarters’ level in Germany.
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In this context, interviewee 5 reported:

“At that time the overall economic situation waffidult. This was primarily characterised in
a weak US Dollar, in comparison to the deutschematiich had caused decreases in total revenues.
Our reaction to the overall negative developmerds the decision that, from a cost and total revenue
perspective, it just did not make any sense to taaithe electronics in Germany.”

For this reason, the headquarters’ management\wemnf its senior R&D managers
to Asia to look for opportunities and potential tpars to whom some of the electronics units
might be outsourced. When the managers from theddueaters returned from Asia, they
reported that outsourcing the electronics unit \@audt happen, instead they would adopt an
approach of “technology differentiation”.

Secondary, as well as primary, data revealed teantain driver for developing this
approach goes back to one Asian partner who wastsedl as a potential supplier of future
electronic components. Here, one of his senior gensaconvinced the managers sent from
the headquarters that, in general, it made no derdevelop technologies in Germany to then
convert these technologies into products in Asidahis context, interviewee 5 highlighted:

“Our partner gave us the advice that if we intendegroduce successfully

in Asia, we should better think the Asian and hetGerman way.”

What the Asian partner implied was that it madesanse to convert the technology
developed in Germany that was aligned to cost-e¥fe@roduction processes, into products
in a region where cost-effective production proessare not a priority, because the cost of
labour is considerably lower than that in GermaHpw these aspects of cost-effective

production processes and labour cost structureAdia influenced the headquarters’
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management to follow their “technology differentat approach is reviewed in more detail

within the following paragraph.

The implementation phase

Continuing with the review of the first experienadshe implementation phase of the newly
developed approach, what emerged from the dathatsthere was a tense atmosphere at
headquarters’ level after the decision was annalribat the electronics unit would be
outsourced to Asia. Not only in the electronicstubut employees across the firm feared
losing their jobs and, at the same time, were &sted that the new suppliers were able to
offer the same quality that they attributed to Wk done at headquarters’ level. What the
case study reflects is that at headquarters’ léwede was an awareness and pride of the
technological competencies, yet also a feeling ofbiguity of how to evaluate the
technological competencies in Asia, combined whin fear of knowledge loss to the supplier
in Asia.

The case study further reveals that the employedisel electronics unit continued to
be concerned for their jobs at headquarters’ legeen after the senior R&D managers
returned from Asia and started to communicate thpproach. Naturally, it took time to
reactivate their trust in the headquarters’ managgnrhe main reason for this is obvious:
the emergence of new possibilities to reduce prioglucosts by moving production abroad,
which did not only apply to the MNC, but which weatso being discussed at other German-
headquartered MNCs; the employees felt that the MN@d potentially be restructured in
such a way that more and more production wouldréesterred to economies who offer a
lower cost of labour compared to Germany. At fistgff continued to be unsettled because
technologies that were developed at headquartees deuld not be exploited in Asia because

they did not fit the production processes.
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Moreover, it was also difficult for the two seniB&D managers to come up with an
alternative approach after the decision of the dhadrdirectors to outsource the electronics
unit had been already finalised. Therefore, theaeagers demonstrated significant courage
arguing against this managerial decision whichpeting to interviewee 5, could result in
many staff being laid off. The task of these manages also to motivate the electronics unit
at headquarters’ level, in order to keep the ed@its production unit at headquarters’ level in

a sustainable way, which also meant that costnguttias inevitable.

Differences in labour cost structures

As briefly touched on in the paragraphs abovedifferent labour cost structures in Germany
and Asia have a strong influence on how the heatlergamanagement manages its business
network of subsidiaries. In this context, intervee2 stated that:

“Our aim is to have production, as well as R&D bdse all major markets that
we intend to serve. Both are needed to allow figcéle product adaptations, and to enable all wf o
subsidiaries to have the ability to develop theimacompetencies further.”

In respect of effective product adaptations, préidacand R&D functions must offer
a high degree of variation of the MNCs” producttfmtio (it offers thousands of different
options and models of the various products) and keep the option of the final variations of
the product assembly in the home market.

Following this approach, the flow of commoditiest @fi Germany to all three of its
subsidiaries, is characterised as concentratedstartiardised, while the variations of its
products are performed locally by the various dlibgies. This has the effect that the
products, which are produced and developed inubsidiaries, are adapted to distinct market
characteristics and demand. For instance, in Ctiieagporoduct expectations are completely

different to those in Germany. In Germany, a re&yi high cost of labour exists, the
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consequence of this means that, there must behaldwgl of automation integrated into the
products that are created at headquarters’ lexelwall as in all of the other German
subsidiaries that are tailored principally for theveloped markets. One simple example that
the field research identifies: a weighing produat laboratory use has two doors that open
and close, had been made originally for manualinsé/estern Europe, but which is now
designed in a way that the doors can be automigtiopened and closed. Usually, such a
product contains either a switch that will be peglsor a sensor, which is activated, in order
to open and close the door. Together with all othigrated high-tech components, such an
item constitutes a highly automated product thatisespecial handling and maintenance.

For example, Chinese customers would be delighteduich a product, particularly
with regard to its technological realisation, butem the price of the product is mentioned,
Chinese customers would either say that they ddhae¢ that much money, or that they are
not willing to spend their money on such an expengroduct. A discussion might ensue as
to why the product is not purchased by the Chinese,might question why the doors have
been designed for automatic use, a developmensitmgly raises costs and is not absolutely
necessary, because customers are easily capaldpeddting the doors manually, or, for
instance, the question of why the product has tegrated clock, this is not really necessary
when most customers will have their own watch.

Why do these different perspectives on productst@xXihat became evident from
across the range of interviews carried out at headers’ level is that the cost of labour is
much lower in China compared to Germany, and fat teason, the products do not have to
have the same high degree of automation. It iscodarly important for the headquarters’
management to precisely establish customer expatsain regard to the functionality and

guality of products in this area, and then to depeind produce the products accordingly in
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the market that one intends to serve. Obviouslg, Hbadquarters could also develop and
integrate these adaptations at headquarters’ lbealever, when considering the structure of
the MNC, it is much more cost effective, to makesth adaptations locally in the subsidiaries.
To have production as well as R&D functions locahyall major markets that the MNC
intends to cover, is also necessary so that alk lhe capability to develop their own key

competencies.

"Technology differentiation” and the nature of kiey competencies at headquarters level

In respect of the key competencies that are hélhdreat headquarters’ or at subsidiary level,
the case study raises the question whether ond cetérmine whether one key competency
is more difficult to develop than another. The disesdoes not sound particularly technical,
yet the answer revealed was a clear ‘yes’. To Mislemonstrate the key competencies of the
headquarters, which are regarded as the most tatlynisophisticated of all key
competencies of the MNC, interviewee 5, placeddsesh scales for laboratory applications
on the table.

Simplistically, these scales include the followz@mponents: a lower part of body, an
upper part of body, a display (indicating devi@keyboard, a weighing system, electronic
measuring equipment, a power supply pack and detdottransfer data, for example, to a
printer. The components that are most difficultde®velop and produce are the monolithic
weighing system and the electronic measuring egeipmlt is difficult because key
knowledge is found within the processes of prodgcimese components. The key
competencies developed at headquarters are difficutopy, and this relates to a distinct
characteristic, interviewee 5 that German firmsusthoin general, always be conscious about,
dealing with the fact that they have an extremegh ldegree of expertise and knowledge in

technical areas.
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In respect of the key competencies of the headensarhe attempted to illustrate his
argument by means of the monolithic weighing systiest. He pointed out that in order to
develop such a system one needs all of the prg@essneters. The system is cut out of one
aluminium block in a complex process. This implibat even if one gets access to the
machine that is used to cut this aluminium bloakg &as the component drawing or the
computer-aided- design (cad) files, and is ablprtmluce an item that appears similar to the
monolithic weighing system that is used within thescales; they will not function. The
reason being that, in order to produce a functionaholithic weighing system, one has to
design the cutting process in such a way thatlibie a distinct cutting sequence, distinct
cutting and infeed speeds, and one must develogutiieag tools in order to cut such fine and
precise structures as specified. Another substgrdid of the key competencies is related to
the material that is used within the productioncess of a monolithic weighing system. This
particular material is a type of aluminium thatnmstly used in the aviation sector. It is
sourced by the headquarters so that it matchesaistriteria. In other words, the material
used for the monolithic weighing system has featuhat are not observable in a straight
forward way.

To highlight the knowledge that is related to thatenial used, interviewee 5 said:

“One can observe this material 1000 times, but wilk hardly ever figure out the specific

features related to the material which is usedtf@ production of this weighing system.”

There is a further difficulty related to the prodon of the monolithic weighing
system: even if one is able to understand thendtsteatures related to the material, and also
is aware of the process parameters used withinptibduction process, the monolithic
weighing system will still not function. This comos the mechatronical element related to the
monolithic weighing system, which is the combinatiof the weighing sensor with the

electronic component and the software that is foana chip. The mechatronical component

199



is necessary to handle distinct material effecthsas creeping. Creeping is when one puts
something on the scales and the display does flectréhe correct weight instantly, but
shows how the correct weight is reflected by a @ssf slowly increasing weight measure.
Creeping is not a desired characteristic in weighitis an effect that is material-specific,
material tends to creep. All of the features of ith@nolithic weighing system and its related
mechatronical components mentioned here constikeg knowledge that is held at
headquarters’ level.

However, to keep this key knowledge at headquartevel in Germany relates not
only to the fact that this expertise is found inr@any but also because of cost specific
aspects. As mentioned above, the cost of laborelaively high in Germany; therefore, to
keep these key competencies in Germany, they neussttégrated into the production process
in such a way that they are combined with a reddyivhigh degree of automation. For
instance, this is one of the reasons why speaifitng machines are in use today. In the past,
the block that is nowadays made from one piecee ancluded 120 different parts. These
parts had to be manually screwed together pieqadne. The development process from the
time the weighing system was made out of 120 partday’s weighing system that is made
out of one single part, took several decades taym® and constitutes a multi-faceted

accumulation of high-tech knowledge.

A glance at the competitors

It is the focus on these particular key competentiat differentiates the MNC from its

competitors, and at the same time shows its comenitrto Germany as a valuable location
for high-tech developments. According to the ini@mees 2 and 5, many of the competing
MNCs have not made a clear commitment to Germartii@socation where they keep their

distinct key competencies. In many cases, these $INi@nsferred their entire key
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competencies abroad e.g. to China. However, in masts these MNCs faced problems in
maintaining the quality standards of their products
Additionally, by the transfer of their key competas abroad, they faced severe loss
of knowledge to firms in China who began copyingl amitating them. The following
citation of interviewee 5 highlights the most untexhoutcome that can happen to any MNC
after it relocated and lost its key competencigsadi
“The firm across the street from our headquartedsrdit understand its key competence,

it shifted it abroad, and one year thereafter, thgnt out of business.”

Developing social ties with the MNC

Besides the “technology differentiation” approatie, data indicates that the headquarters’
management is especially concerned with the engeuorant of the employees in the
subsidiaries to develop social ties with the MNCtHis connection, interviewee 9 said:

“I have learned a lot when spending time here irtt@@gen. | always tried to implement
a number of ideas in China that | absorbed hered Bwill continue doing this. Over the years, Ibav
developed close professional as well as sociaMiés my colleagues in Germany.
This is very helpful.”

The following paragraph reviews two concrete exanmf how these social ties are
built with a special focus on the Indian and then€ke subsidiaries.
Two examples that demonstrate how the headquartensagement develops social ties of its
Indian and Chinese subsidiaries with the MNC are:

In connection with a plan concerning a mutual R&dject, two developers of the
Indian subsidiary, one developer from the Chinesssisliary and a team of developers from
the German headquarters met in Germany. To plbasemployees who came from abroad

they were invited by their German colleagues arwived small gifts. As a result of the
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casual atmosphere a lot of personal information @sshanged. Later that day, when the
German developers saw that the Indians were sittilyg their eyes extremely close to the

monitors of their PCs, they felt free to ask thetwywhis was the case. The Indian developers
were quite taken aback by the question and couldeaily provide an answer. The German

developers offered to take their Indian colleagteeshe local optician to have their eyes

tested. The Indian developers agreed. The resudt tvat they were both found to be

nearsighted and were quickly provided with glasses.the Indians this meant huge relief;

but for the whole team it was a pleasant way tengfthen their social ties and the social links
with their MNC.

In a similar project, developers from the Indiam @&hinese subsidiaries also met at
headquarters’ level in Germany. As they had to stagr the weekend, the team at
headquarters level made plans for social events thee weekend. While the managing
director of the Chinese subsidiary, who was alssiting the headquarters at that time,
suggested that he would take his employees orpadrthe capital of Germany, the Indian
developers were supposed to go ice-skating at #byeaena, sadly the project leader
interfered and said that this would be too dangefouhis Indian employees as he was afraid
that his Indian team members could break their gs then his whole project would be
delayed or terminated. Instead, a trip to an indsmamming pool was arranged. However,
upon arrival at the swimming pool, the Indians peihout that they could not swim, which
came as a surprise to their German colleagues alifvonsider swimming as an activity that
is taught in high school. Therefore, the Germarnedgheir colleagues from India if they
would like to learn how to swim and the answer wagsounding yes. Thus, the developers
went to the swimming pool together where the Gesyard a swimming instructor taught the

Indian developers how to swim, initially they evimared entering the water. After several
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lessons, the Indians learned how to swim. As aemunence, the Indian employees were so
delighted that they pointed out, on several oceasito the headquarters’ management that
they would never forget what the MNC did for thelmd they would be proud of the fact that
they were able to learn to swim in Germany.

In conclusion, the paragraphs above discuss tlatri@in management and strategic
approach followed by the headquarters’ managenwemhdnage reverse knowledge flows
from its subsidiaries is derived from its “techrgptaifferentiation” approach. The main focus
of the paragraphs above rested upon the revievheirhplementation of this “technology
differentiation” approach in the German-Asian cettéMoreover, it examines how the
different labour cost structures found in Germamg @sia encourage the headquarters’
management to develop this approach. In this conties key competencies that are held at
headquarters’ level were also explored in detdie Temaining paragraph identifies how the
headquarters facilitates the development of sd@al of the employees in the subsidiaries
with the MNC. The case study reveals that the eragmment of social ties with the MNC is
regarded as another important approach to effdgtmanage reverse knowledge flows from

the subsidiaries.

5.1.1.4.2 Research question 4: discussion

There are various aspects related to the "techpaldterentiation” approach that demand a
closer discussion. To begin with, the aspect that ‘technology differentiation” approach
constitutes the main management approach of th#ghesaers to manage reverse knowledge
flows from its subsidiaries, might be transformatbia theoretical insight, which has not yet
been discussed in the literature. The followingagesiphs discuss what advantages, and
disadvantages, emerge by following this approacbnuanaging reverse knowledge flows

from subsidiaries.
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"Technology differentiation” as a management apginoa

The most important aspect that the case study Ieweaeference to the fourth research
question, is that the approach of the concentraifdhe key competencies that the MNC has,
and the decision to arrange distinct elements ebdhcompetencies across its business
network of subsidiaries, as well as to allocateeotltompetencies that are not key
competencies, to external partners, also refleéetsrtanagement approach of the headquarters
to manage reverse knowledge flows from its businessvork of subsidiaries. The
“technology differentiation” approach is not dis®din connection with the management of
reverse knowledge flows sent from subsidiarieshtrtheadquarters in the literature. This
link is a main theoretical insight that emergesfrihe case study.

The “technology differentiation” approach can, ams way, become linked to an
ambidexterity perspective of the management of kedge and innovation (Raisch et al.,
2009; Rothaermel & Alexandre, 2009). Applied to tase of the MNC that was studied, this
means that the headquarters” management combiriids tsv technology differentiation”
approach, the exploitation of its own knowledge new local contexts, and with the
exploration of new knowledge at subsidiary levédeTcombination of this exploitation and
exploration of knowledge results in an overall MNfat is able to respond to global and local

market demands.

Advantages of “technology differentiation” as a aggament approach
The following paragraphs discuss the main advastadethe "technology differentiation”
approach, and its related suitability to allow adguarters’ management to manage reverse
knowledge flows from its subsidiaries.

To concentrate on the key competencies at bothdueatrs and subsidiary levels

allows for a systematic exploitation of those peuitles that the economies in which the
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headquarters and the subsidiaries are embedde@&ctmomy in which the headquarters is
embedded has, when compared internationally, &vela high level of cost of labour, it has
an education system that develops experts who apabte of developing sophisticated
technologies, it encourages knowledge sharing astoamcademic institutions and firms to
allow for a conducive atmosphere that encouragesvation. The economy in which the
Philippine subsidiary is embedded is characterisga relatively low level cost of labour
when compared internationally, its education systéfers a large pool of graduates in the
area of software engineering, it has a populatibactire that is characterised by a high
proportion of young people which, when combinedhwhe education system, creates an
attractive location for foreign-headquartered MNGsexploit; the economies of China and
India in which the further subsidiaries are embekl@dee characterised by a low level of cost
of labour when compared internationally, provideiation systems that develop young
experts, offers two of the biggest growth marKetsthe products offered by the MNC. In
summary, the main advantage resulting from adoptimg “technology differentiation
approach as the main approach to manage reversdddge flows from subsidiaries, deals
with the systematic exploitation of key knowledgs,well as labour cost advantages that are
offered within the network of the MNC.

A further advantage of adopting this approach dels the high level of control that
the management of the headquarters has over thagmaent of reverse knowledge flows
from its subsidiaries. This control is mainly exeszlin two slightly different contexts: taking
the “technology differentiation” approach as thgomananagement approach to manage
reverse knowledge flows from subsidiaries, regsl#te competencies that are developed and
strengthened within each subsidiary. Because tlmepetencies are closely related to the

knowledge that is created at a subsidiary and thleswed with the headquarters, the
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headquarters’ management also controls what kn@slésl created where, and shared with,
the headquarters. From a slightly different perspecthis form of control does not allow the

individual subsidiary a degree of freedom to tryvnthings that might be related to the

competencies and knowledge base of the overall MNIEnot precisely to the competencies
that the headquarters allocated to the specifisidigry. Nevertheless, this form of control is
presented here as an advantage. The advantagentkages from adopting this approach is
that the headquarters ensures that the creatioknoWledge and competencies at the
subsidiaries is concentrated, and thus most efectiowever, this type of advantage can
clearly also turn into a disadvantage, this willdigcussed in detail later on.

The case study reveals that the control that thednearters’ management executes by
adopting the “technology differentiation” approaah the main management approach to
manage reverse knowledge flows from its subsidaig also evident because the approach
prevents its subsidiaries from having control dftae necessary knowledge to develop a
product on its own. In other words, the respectiubsidiaries are able to create knowledge
and competencies uncoupled from the key knowledgld lat headquarters’ level. The
keyword that was widely used in the interviews &aduarters’ level was that the
“technology differentiation” approach is regardesl a strategy to prevent the loss of
knowledge. Thus the control that the headquarteesiagement holds is demonstrated by the
reality that the creation and the sharing of knalgkeand competencies is not only regulated
at subsidiary level, but also in the way that sdilsies never receive all the knowledge that is

needed to develop a product by themselves.

Disadvantages of “technology differentiation” ananagement approach

Adopting the “technology differentiation” approaa$ the main method to manage reverse

knowledge flows from subsidiaries, also incurs salisadvantages.
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First of all, dividing some of its competencies amgst the subsidiaries that must then
be brought back together again in order to devetp products, raises a number of obstacles
e.g. geographical distance, time differences amdneonication problems that can make the
process of knowledge sharing among the subsidianesheadquarters time-consuming and
difficult. In order to overcome these obstacles, thse study identifies that the headquarters
encourages its different R&D functions to developwnproducts in such a way that a
conducive atmosphere exists among the differeneldpers involved in specific projects,
which resembles a feeling of sitting in one roowerethough they are located in different
geographic contexts. However, in order to creath sun atmosphere, the developers must get
to know each other in person; this personal intemacis mostly organised by employee
rotations. Employee rotations always raise sigaiftc costs for firms particularly when
employee rotations involve an individual employeleows sent to another location several
times on a regular basis. In other words, while ¢xploitation of different labour cost
structures is discussed as an advantage in regapplying the “technology differentiation”
approach as the main approach to manage reversdddye flows from its subsidiaries, this
advantage can be, to some extent, offset by treddtages that this approach might also
raise in terms of significant costs of rotating éoypes. Nevertheless, the case study leads to
the conclusion that the costs associated with eyeplootations are still deemed as lower than
a situation where the competencies would be heéddlyan one place.

Secondly, a further disadvantage of applying teehmology differentiation” approach
as the main approach to manage reverse knowledge firom its subsidiaries, is that the
subsidiaries always only concentrate their R&D teglaactivities on distinct fragments of the
overall product development process, a situatiam, ih many cases, causes frustration and a

reason to leave the MNC among the developers wlaayanerally interested in the whole

207



product development process. How this reality al@ated by the developers in the different
subsidiaries is beyond the scope of this partictéaearch question. It will be identified in
more detail in PART Il of this chapter.

In summary, the paragraphs above explore the liekwden the “technology
differentiation” approach, and the management ez knowledge flows from subsidiaries,
constituting a key theoretical insight that has pet been identified in the literature. The
paragraphs above further identify that the linkboith approaches raises advantages and

disadvantages in respect of the management ofsekeiowledge flows from subsidiaries.

5.1.1.5 In what way and why does the headquaréers dbstacles when managing and

exploiting reverse knowledge flows from its sulasids?

5.1.1.5.1 Research question 5: results

The following paragraphs analyse and discuss eetyanf obstacles that arise when the
headquarters’ management manages and exploits seevienowledge flows from its
subsidiaries. Before identifying the different axdés in detail, there is one short note on the
obstacle that arises when managing and exploitmgvedge within the R&D function at
headquarters’ level. This obstacle relates to tfiewlty of the developers to internally share
what they know within their function. In the ovdrBANC context, this obstacle impacts on
the management and exploitation of reverse knoveldtiyyvs from subsidiaries, because the
management and exploitation of knowledge is alreamyplex within the R&D function at
headquarters’ level, where the reverse knowledgesflsent from subsidiaries are shared and
exploited, an initial and significant obstacle a&éd by the headquarters’ management when
managing and exploiting knowledge flows sent frasnsubsidiaries. The focus on the R&D

function at headquarters’ level emerges from tlsailltehat much of the knowledge that is
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reversed from subsidiaries, relates to R&D as wedkearlier, and thus the management and
exploitation of knowledge reversed from subsidmrie particularly relevant to the R&D
function at headquarters’ level. In addition to tstacle at headquarters level, the case study
reveals that the main obstacle faced by the heatdgsananagement when managing and
exploiting reverse knowledge flows from its subaidis, deals with the phenomenon of
product piracy. Product piracy is especially proaminin the Chinese, US and the Indian
subsidiaries. The following paragraphs discussouarireasons why product piracy is a
phenomenon, existing in the three named subsidiaaykets, and also reviews the two
strategies that the headquarters’ management atipéskle and minimise product piracy.
The remaining paragraphs discuss two further sidrgidpecific obstacles related to the
management and exploitation of reverse knowledmes] which apply in particular to the US

and the Philippine subsidiaries.

Knowledge sharing at headquarters level
Before discussing obstacles that arise when magagid exploiting reverse knowledge flows
from its subsidiaries, one note on the managemehkhowledge sharing at headquarters’
level: chapter two identifies knowledge sharing asprincipal activity related to the
management of knowledge and knowledge exploitatibis, must be reviewed. The case
study reveals that knowledge sharing at headgsattarel is already a difficult process in
itself without the additional challenge of sharikgowledge that is reversed from the
subsidiaries.

During the interview with interviewee 2, he statbdt within the R&D function at
headquarters’ level:

“I have never found one developer who particuldited

to share his or her knowledge with someone else.”
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Therefore, to some extent, he only sees the dbst#ttat arise when managing and
exploiting reverse knowledge flows from subsidisr&s being related to factors such as
geographical distance and / or adequate levelowihwnication between the headquarters
and the subsidiaries. The difficulty of the develepat headquarters’ level is to share all their
experience and knowledge with (an)other developehsthis context, all of the interviews
conducted at headquarters’ level reveal that kndgdes generally related to power and that
this especially applies to the level of the induadl rather than to the MNC-level or the
headquarters-subsidiary context. In other words, ¢hse study suggests that knowledge
sharing within the R&D function at headquartersvdeis difficult in itself, because the
individual developer perceives his knowledge asgroand to some extent, always perceives
knowledge sharing as a loss of knowledge and power.

Moreover, interviewee 5 stated:

“In general, developers are even more reluctanshare knowledge when
the overall economic situation becomes more ditfend might cause the management to act
globally in terms of reorganising R&D functions.”

He stressed that in difficult economic times, witbere are increased fears of jobs
losses, and when the headquarters’ managemens stamsidering changes to its R&D
strategies, these developers are even less withirstpare their knowledge because of the fear
that their knowledge could become “lost” to sulasids, particularly those located in Asia.

Taking a broader perspective, when reflecting @naverall context of the MNC, the
president of the mechatronics business pointsedrttlian subsidiary and in particular to its
R&D function, where he observed the opposite nabdfitenowledge sharing that he described
in terms of the R&D function at headquarters’ leéére, the developers are reported to be
particularly willing to share what they know; thibservation does not only apply to the

context of the internal side of the Indian R&D ftinao but also to knowledge sharing of the
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Indian R&D function with the headquarters. Accoglito the president of the mechatronics
business, what drives this willingness to sharetvam& knows is related to a form of pride
that the Indian developers express in respect eff#ict that they work for a German-
headquartered MNC, they feel proud to be associai#itl a high degree of engineering
strength, and are therefore motivated to demomstwaiat they know, and are able to create
and contribute to the whole knowledge base of tiNCM

To sum up, the management and exploitation of kedge within the R&D function
at headquarters’ level is already a difficult tasternally. The willingness to share what one
knows seems to be low amongst the developers. Gdeemes even more obvious when
comparing their willingness to share knowledge wiité willingness of the developers of the
R&D function in the Indian subsidiary. That the dpers at headquarters already find it
difficult to share knowledge internally at headdaes’ level has the following implication for
the overall MNC knowledge management and explomtativhen the management and
exploitation of knowledge already generates a sulbisii obstacle internally at headquarters
level, it suggests that effective knowledge managgegrand exploitation of reverse knowledge
flows from subsidiaries will also be a substantibktacle given that the reverse knowledge
flows sent from subsidiaries are shared and exaoiwithin the R&D function at
headquarters level. In this context, PART Il ofstichapter will reveal how the subsidiaries
evaluate the ability of the headquarters to marmageexploit the knowledge that they reverse

to the headquarters.

Product piracy as the main obstacle when managimdyexploiting reverse knowledge flows

After this short note on the obstacle that ariseerwmanaging and exploiting R&D related

knowledge at headquarters’ level, the following ggmaphs highlight the phenomenon of
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product piracy as the principal obstacle of thedgearters’ management when managing and
exploiting reverse knowledge flows from its subards.

The case study reflects that product piracy is galye regarded among ten
interviewees as a phenomenon of systematic thefleafs and knowledge. Taking a deeper
interest in the exploration of why product pirasypiarticularly a problem in the Chinese, US
and Indian subsidiaries, the case study suggeatsttie headquarters’ management mainly
relates the existence of product piracy in thedsigliaries to social as well as labour market
peculiarities of the economies in which the sulasids are embedded. Taking a different
perspective, product piracy was identified by nimerviewees as a phenomenon that is not
found at headquarters’ level in Germany and this-existence was, in line with the context
of the three subsidiaries, also related to theas@s well as labour market peculiarities in
Germany. In more detail, the majority of interviesehighlighted that while in Germany,
employees in all functions but particularly in tR&D function are mostly employed in one
firm over their entire career, this is by no me#ms case in China, the US or India. In this
connection interviewee 6 emphazised:

“Abroad turnover of employees is really differerarh what we know from Germany;

it is much higher than in Germany.”

This high turnover of employees has caused a Ibsaloable knowledge in the past
for the MNC. Furthermore, a high turnover of emgey accounts for the constant need to
find and hire new employees. In the case of dewtopspecially, this is costly for the MNC
because newly recruited developers must be traurgd they reach the same level of
competency as the developers who left.

In the case of the Chinese subsidiary, intervie®@ainted out that besides the high
turnover of employers:

“Unscrupulousness exists to copy and steal teclgietoand knowledge.
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That seems to be a common practice no one fedtg ghout.”

Moreover, interviewee 2 adds that he was not thy @ne who gained this
impression, his observation was confirmed by marsagé other sector-related firms who

point to the same problems that they face whenrdgalith their Chinese subsidiaries.
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In summary, interviewee 2 stated:

“When | talked to our managers, they reported tperience that former employees express
their pride in having had the opportunity to beitred within a German company when they applied
for new jobs. They claimed that through their wexiperience they were able to do the R&D work

without the support of their former employer.”

The case study explores, that in respect of progiretcy, and loss of valuable
knowledge by the close integration of subsidiarteere is no ideal solution to prevent this
situation occurring. One strategy against knowletlges is to ensure that in the case of
weighing products, the key components (i.e. theghieg system) are developed at
headquarters’ level where the key knowledge andniglogy are held. Here, it emerged that
the interviewees feel that knowledge loss and etgtion is slowed down or reduced within
contexts external to the MNC than might be the eafign its subsidiaries. Only certain key
competencies such as electronics, housings or aafwone of which alone might build a
fully functioning weighing product, may be develdpand produced in the subsidiaries. The
aim of the MNC is to prevent subsidiaries from abst the sum of all key knowledge
required to develop and produce a weighing prothat is labelled under the name of the
MNC. In other words, it is the configuration of tineighing product from many different
components that allows the management of the heaidgs to control the knowledge that is
sent to its subsidiaries, as well as to managendiere of the reverse knowledge flows from
its subsidiaries.

One notion that became evident in the majorityndériviews is that the management
of the headquarters is aware that it may never hAdthtus that completely prevents the loss
of valuable knowledge; yet the hope is expressat ttie security barriers in place against

loss of knowledge and expertise are not easilyaoree.
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Interviewees were clear that the potential losgabfiable knowledge must not be a reason of
stopping knowledge sharing with subsidiaries, ocg¢ase to motivate subsidiaries to actively
create their own knowledge and strengthen theirdosypetencies.

In addition to this internal strategy, secondaryadadicates that the MNC has also
joined a project called “Innovations against ProdRiacy’, this is a network of various firms
and MNCs who are working in co-operation with twalenhofer Institutes to jointly fight
against product piracy. Their method is to fighbdarct piracy by encouraging firms to
constantly develop and adapt innovative high-tecdycts that make it difficult for product
pirates to imitate or copy. In particular, one ®&gy that arose through the co-operation
amongst the partners of the project, is to advisesfto split their key competencies into
different areas, and spread them around their rdiiteR&D functions. In summary, this

project is understood as a proactive way of enfigr&inow-how protection.

Subsidiary-specific obstacles when managing antbexm reverse knowledge flows

Although product piracy is the main obstacle thegt headquarters management faces when
managing and exploiting reverse knowledge flowsnfrits subsidiaries, there are further
subsidiary-specific obstacles that must be expthiffde following two paragraphs discuss
the obstacles faced in the context of the US sudrgidwhich used to be a competitor before
it was acquired by the MNC, and in the contexthed Philippine subsidiary, which mainly
consists of one function that is related to R&DQHha area of software engineering.

The subsidiary-specific obstacle, when managing exyloiting reverse knowledge
flows from the US subsidiary, relates to the difftg of the headquarters’ management to
encourage the willingness of the R&D function teate and reverse its knowledge to the
headquarters. The case study revealed that thequaders’ management attributes its

difficulties in this respect to the fact that th& Qubsidiary is the outcome of an acquisition.
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As a result of the acquisition, the headquartershagement reports, that the US developers
had feared that they would be substituted by dgestat headquarters’ level, and that the
newly established US subsidiary would serve prilmaas a production site for the MNC.
Moreover, because the headquarters’ management woiceted that the weighing
technology of the former US firm was out-of-dated avas to be substituted by the MNC, and
only the competencies in respect of water analyins electrochemistry were of interest to
the MNC, the developers of the US subsidiary tgtédist their willingness to create and
reverse knowledge.

To enable and reinforce the willingness of the Usvelopers, the headquarters’
management initiated clear communications that gmilgpn mediated with the developers,
encouraging them that although they had out-of-dathnology within their weighing
products, they had and were still able to createade knowledge in regard to water
analytics and electrochemistry, which the MNC regdr as particularly important for its
overall knowledge base.

When managing and exploiting reverse knowledge dlofrom the Philippine
subsidiary, there are further distinct subsidigrgesfic obstacles that the headquarters’
management faces: the Philippine subsidiary creates reverses predominantly R&D
knowledge in the area of software-engineering. teagement and exploitation of this
software knowledge is heavily dependent on thehete Because of this, there is the constant
fear that when using this medium, an outsider cgald access to this knowledge and exploit
it for their own purpose.

Moreover, the case study reveals that the headzrganhanagement faces an obstacle
when controlling the knowledge management and aspion between the Philippine

subsidiary, the headquarters and other German R&itions. In the past, there have been
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instances where not all parties involved knew tRace boundaries of their knowledge
contribution, and thus knowledge sharing and exaion became difficult.

In conclusion, the paragraphs above discuss théadbs that the headquarters’
management face when managing and exploiting rederswledge flows and that relate, to
some extent, to the difficulties that the develgpat headquarters have to share what they
know. However, the main obstacle related to the agament and exploitation of reverse
knowledge flows sent from subsidiaries, relatesptoduct piracy and linked with this
phenomenon is the loss of valuable knowledge. Hnragraphs present two strategies that the
headquarters’ management adopts in order to miainties obstacle. Moreover, the
paragraphs review two subsidiary-specific obstattiasoccur when managing and exploiting

reverse knowledge flows from the US and the Phitipsubsidiaries.

5.1.1.5.2 Research question 5: discussion

The results in respect of this fifth research goesat headquarters’ level, which have been
reviewed in detail in the paragraphs above, pro@deimber of aspects that justify a more
detailed discussion. To begin with, the aspect tih& obstacle that the headquarters’
management faces when internally sharing knowledgiin the R&D function at
headquarters’ level also causes an obstacle whemagimg reverse knowledge flows from
subsidiaries, will be explained in more detail. Eaver, product piracy, which the field
research identifies as the main obstacle that #edduarters’ management faces when
managing reverse knowledge flows from its subsieéaris discussed by reflecting the
implications that product piracy might have on pitemers to organise its worldwide R&D
functions. Besides product piracy, the case studihér identifies that an acquisition can
cause an obstacle for the headquarters’ managewieserh managing reverse knowledge

flows. In this context, it will discuss how the asgs grounded in the case study can serve as a
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basis for future research in this area. Last btilewst, the aspect that the dependency on the
Internet as a major knowledge and information ergkamedium causes an obstacle when

managing reverse knowledge flows from subsidiasesflected upon in more detail.

The obstacle of knowledge sharing at headquartarsl|

To begin with, it is remarkable that one obstadl¢he management and the exploitation of
reverse knowledge flows from its subsidiaries esddb the situation where the R&D function

at headquarters’ level is having difficulties imtelly sharing the knowledge amongst its
different developers who, as reported above, masthard knowledge sharing as a loss of
knowledge. This obstacle, which can obviously als® regarded as separate to the
management and exploitation of reverse knowledgedslsent from subsidiaries is, however,
reported to affect the management and exploitatioreverse knowledge flows. This link is

predominantly grounded in the data: here, thedliffy that the developers at headquarters’
level have when internally sharing knowledge wagsoreed to cause willing reluctance to

share and exploit reverse knowledge flows from islidnses.

This link reflects the literature, which in a breadcontext and in reference to the
domestic firm, highlights that the management afwdedge and in particular the sharing of
knowledge, which is one key element of the managemé knowledge requires that an
overall atmosphere of collaboration, co-operatiod aotivation to share what one knows
exists amongst the employees of a firm in ordeshare knowledge effectively (Goh, 2002;
Szulanski, 1996). As there is no atmosphere ofibollation, co-operation and motivation to
share what one knows internally within the R&D ftion at headquarters’ level, this also
hinders the management and exploitation of revarse/ledge flows sent from subsidiaries.

Moreover, this link of a lack of effective internedmmunication within one function

that has an insufficient form of inter-active conmuation of that same function with related
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functions located in other nodes in the MNC netwodnfirms, in a broader sense, the
argument put forward by Harzing and Feely (2008)howidentify language and

communication barriers. These are a direct redudnancrease in worldwide operations, and
are identified as the major obstacles, in the feansf technologies and knowledge within the

headquarters-subsidiary context.

Product piracy as the main obstacle when managimjexploiting reverse knowledge flows

The result that the phenomenon of product piraayccbe identified as the main obstacle of
the headquarters’ management, when managing anditexgp reverse knowledge flows sent
from subsidiaries, constitutes a key aspect thatrm yet been discussed systematically in
the literature. Up to now, the literature only disses product piracy in a broad context. For
instance, Mc Donald and Roberts (1994), descrilmelymt piracy as a phenomenon that
involves products that are copied and offered @enntfarket without the permission of those
who initially developed and manufactured it.

In the same vein, Mc Donald and Roberts (1994§ ptsnt out that to find a suitable
description or definition of the phenomenon of pretdpiracy is difficult as it encompasses
various forms such as look or sound alikes and teofaiting. One potential reason why the
literature to date discusses product piracy onlg road context might be related to the fact
that product piracy, although it is not a new pheanon, is an elusive concept. The
development of product piracy as a problem for $ifnas existed for decades; however, that
product piracy constitutes a major threat for comts and the existence of businesses has
increasingly been a problem in recent years. Mayige fact makes it less surprising that
product piracy up to now has been more activelgudised in the media than in the literature.
With reference to a German context, the media pyrdasscusses product piracy as a threat by

Asian manufacturers and vendors who copy or imipaitglucts and technologies that have
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been developed by German firms (Sueddeutsche, 20@#t; 2010). One key focus within
these discussions is the potential risk that coessnmmight face from these copied
technologies and products (plusminus, 2009).

Based on the fact that product piracy could betiied as the main obstacle of the
headquarters’ management when managing and expglogverse knowledge flows sent from
subsidiaries, the following paragraphs discuss tmplications that this could have for
practitioners.

The first implication is that the decision of a MN& where to set up and acquire
subsidiaries that are intended to engage in knayelenleation and sharing not only depends
on an analysis into which economy is most capabtdfering the best suited experts, as well
as environment to create specific knowledge, & depends on an analysis where specific
knowledge creation is most secure, ‘most securean®ein this context ,where specific
knowledge that is created is not lost to outsiden® exploit this knowledge for their own
purpose, and might offer products that are baselinomwledge that actually belongs to the
MNC. Whilst maintaining protection for the MNC agai product piracy, knowledge creation
cannot necessarily be allocated to specific sutaseli and economies and this constitutes a
major problem for the MNC.

The second implication of this aspect is that & ¢éivent of knowledge being created
in subsidiaries where the phenomenon of produccpilwas discovered in the past, the
headquarters’ management of the MNC must find waysvercome this threat. One could
initially argue that the most effective way to figthis threat would be to stop allocating
knowledge creation to those subsidiaries that arewk for facilitating product piracy.
However, as the case study identifies, this appragaot necessarily economically beneficial

to MNCs who are generally exposed to increasing paditive pressures that are
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predominately reflected in pressure on productegtidn contrast, it appears that the reality
for most MNCs, especially those that are relatedhigh-tech sectors, cannot remain
economically successful without having parts ofrtkeowledge creation taking place outside
their home economies and, to an increasing degreserging economies such as China and
India where the phenomenon of product piracy exlst@addition to the pressure to allocate
knowledge creation outside the home economy, MN{Cs the legal situation that up to now
they are not adequately protected by internatiandgbrmed laws that effectively shield them
against product piracy. In other words, MNCs areegally well aware that they must find
ways to overcome this trend by themselves becawsg ¢annot depend on the help of a
comprehensive law system.

The case study reveals that the main strategyhieateadquarters’ management of the
MNC here adopts in order to overcome product piiadiat it specifies that the subsidiaries
in which knowledge creation takes place, no matteether a particular subsidiary has been
associated with product piracy in the past or aot never in possession of the sum of all
knowledge needed for developing and producing apbete product. The sum of all
knowledge is exclusively held at headquarters’ ll@v€sermany; and this constitutes a rigid
decision, according to the interviewees at headgrsarlevel that will not be questioned,
certainly not today and most likely not in the fgteither. The fact that subsidiaries only
create knowledge in distinct areas that the heatleyga management allocate to them and
that must be reversed and shared at headquameed’ has, so far, proved to be a valuable
approach for the headquarters’ management of th€ MiNorder to minimise product piracy,
however, taking the perspective of the subsidiagaes this perspective is presented in detalil
in PART Il of this chapter, raises particular camse A prominent concern deals with the

situation where the subsidiaries report that ty enate knowledge in certain areas can result

221



in a lack of motivation and, in some instancesthia loss of valuable developers who are

dissatisfied at never creating and understandicgn@plete product.

An acquisition as an obstacle when managing antbéwg reverse knowledge flows: the example of
the US subsidiary

Besides the main obstacle of product piracy, thedfiresearch presents two further
subsidiary-specific obstacles, one of which relatethe US subsidiary and the other to the
Philippine subsidiary.

In terms of the US subsidiary, it identifies thiaistsubsidiary had been a competitor
before the MNC acquired it, is perceived as anabstby the headquarters’ management in
terms of the management and exploitation of revdwsewledge flows sent from this
subsidiary. More precisely, the obstacle relategh® situation where the headquarters’
management feels that a lack of willingness to nevé¢he knowledge that is created within
the US subsidiary exists, because soon after theisition, the headquarters’ management
insisted that some of the existing technologieshef US subsidiary had to be replaced by
technologies that were developed at headquartevsl.lLack of willingness and motivation
by the sender of knowledge to the recipient of kieolge is discussed in the literature (Gupta
& Govindarajan, 2000; Szulanski, 1996); however imoany detail in the context of the
management and exploitation of reverse knowledgedlin the MNC.

With specific reference to the aspect that theaslbstof managing and exploiting the
knowledge sent from the US subsidiary is linkedhe fact that the US subsidiary was the
outcome of an acquisition, there exists, in a beoabntext, some literature which picks out
KM related challenges and obstacles in acquisitasna central theme. For instance, Bresman
et al. (1999), discuss knowledge transfers in magonal acquisitions that are in the post-

acquisition period, and which they describe as idiately after an acquisition takes place,
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are mostly characterised by a one-way transfernowkedge from the firm that acquired
another firm to the one that was acquired, but thigt one-way knowledge transfer is, after
some time, substituted by reciprocal knowledgestfieming between both firms. The case
study reflects this argument put forward by Bresmenal. (1999), in terms of the
headquarters - US subsidiary context. However, wapect to the Philippine subsidiary,
which was also the outcome of an acquisition thatMINC made, although the acquisition of
this subsidiary can be described as an indireatisitipn because it resulted as a consequence
of the acquisition of another MNC that the MNC madeGermany, and to which the
Philippine subsidiary used to belong, the argunpemtforward by Bresman et al. (1999), was
not reflected; from the beginning, which Bresmanaét (1999), identify as the post-
acquisition period, the Philippine subsidiary ergghgn reciprocal knowledge transfers with
both the headquarters and the other German subegliarhe fact that the Philippine
subsidiary was indirectly acquired, might be onasom why there has been a reciprocal
knowledge transfer between the subsidiary and e@dbuarters; however, one might also
believe that there have been other reasons leddirigis situation as well. A discussion
around these potential reasons is beyond thisshieeivever, the acquisition of a firm does
not always automatically lead to a post-acquisipeniod, where the acquirer predominately
transfers knowledge to the firm that is acquiradj that reciprocal knowledge transfers is a
phenomenon that emerges over time, but recipraualledge transfers may also take place
in the period immediately after an acquisition tqukce, constitutes a relevant basis that

could potentially inform future research.
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The loss of knowledge via the Internet as an chstavhen managing and exploiting reverse
knowledge flows: the example of the Philippine mslidisy

The field research reveals that the Philippine slidny is concerned with the development of
software. This software is reversed and shared software that is developed in Germany.
Because of the geographical distance that makadarefpce-to-face contact between the
developers from the Philippines and Germany costty therefore difficult to arrange, most
of the knowledge / development work is shared axuloged via the Internet, a fact that
exposes this knowledge to the risk of becoming aimi of harmful exploitation by an
outsider who might access this knowledge becawséntiernet is well known, although there
are attempts to ensure against risks of accessitsyders, who are not to intended to be the
recipients of particular knowledge, that it offensich room for illegal access. The result that
the potential unwanted access of an intruder, arthi$ vein, the potential loss of knowledge,
constitutes an obstacle within the management apbbiéation of reverse knowledge flows
sent from subsidiaries is an insight that has eenldiscussed in the literature.

Again, and in line with the discussion on potentalys to overcome product piracy, it
must be said that not facilitating knowledge ci@atin the Philippine subsidiary may not be
regarded as the right approach. Once again, thdghaders’ management could clearly
overcome the obstacle of the potential for losingwdedge to an outsider by not facilitating
knowledge creation and the reversing of knowledgefthe Philippine subsidiary; however,
the potential risk to lose knowledge to an outsidesst be accepted because not creating and
reversing knowledge from the Philippine subsidiairall would constitute a bigger economic
loss.

In conclusion, the field research reveals a nunab@mportant aspects in connection

with the obstacles that the headquarters’ manageaighe MNC faces when managing and
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exploiting reverse knowledge flows from its subaritks that have not been systematically
discussed in the literature. Above all, the follogiparagraphs summarise the ways in which
these aspects might inform future research:

It identifies that the obstacles may relate to tileadquarters’ level where the
knowledge that is reversed from the subsidiariexoited. Here, it explains that the lack of
willingness to share knowledge among the develogereadquarters’ level has an effect on
their willingness to share and exploit knowledgat tis reversed from subsidiaries. Moreover,
obstacles may also relate to the subsidiary leAekubsidiary level, knowledge loss in the
form of product piracy was discovered as the mdistacle when managing and exploiting
reverse knowledge flows sent by the subsidiaribég dentral focus was on product piracy in
the Chinese, US and Indian subsidiaries. Up to pmt, product piracy has only been
discussed in literature in a broad context. Becdlnsecase study reveals that it constitutes a
major threat for the MNC here as well as for MN@saalising in high-tech in general, it is
suggested that future research is needed in ocodexgdlore this phenomenon in more detail.
In particular, it is regarded to be valuable tonitify the strategies, the paragraphs mention
those which the MNC in focus adopts, are especedflctive in order to minimise the loss of
knowledge as a result of product piracy.

A further aspect revealed by the results in regarthe fifth research question, which
is regarded as a valuable basis for further stddgls with the obstacle that the headquarters’
management faces when managing and exploiting sevienowledge flows from the US
subsidiary, which they relate to the fact that tH8 subsidiary is the outcome of an
acquisition. How an acquisition affects the managemand exploitation of reverse
knowledge flows that are sent from a firm that veagjuired to the acquirer could not be

studied in detail. The results that the case stadgal provide a mixed picture in this respect:
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with regard to the situation where the US subsydveas the result of an acquisition affected
the management and exploitation of reverse knovadlibgvs, sent from this subsidiary to the
headquarters became an obstacle due to the retect#nthe US subsidiary to engage in
reverse knowledge flows. Whereas the Philippinessiidry, which was also the result of an
acquisition, did not affect the management and atgilon of reverse knowledge flows by
the headquarters’ management in any way, quiterglierse in fact, from the outset, the
Philippine subsidiary willingly sent reverse knoddg flows to the headquarters.

Finally, one obstacle in the management and exioit of reverse knowledge flows
relates to the fact that an outsider might gaireasdo knowledge that is intended for sharing
and exploiting over the Internet; this is a val@aé$pect which has, up to this point, not been
explored in any literature. To explore how MNCs gaotect themselves against the risk of
losing valuable knowledge via the Internet to atsiier, who should not be the recipient of
the knowledge, is regarded as a valuable field esearch that could help practitioners

particularly to overcome this threat.
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PART Il

5.2 The sub case studies at subsidiary level

The following paragraphs present the overview, ymisland discussion of the primary data
collected as part of the sub case studies carue@tosubsidiary level in the Philippines, the
USA and in India, beginning with a review of thestbry and the profile of the respective
subsidiaries. The remainder of the paragraphs wevie analysis and discussion of the
primary data that is structured and presented doupto the key theoretical insight and three
sections which altogether cover the specific redeguestions each related to the research

objectives set out for the subsidiary level in dkapne of this thesis.

5.2.1 History and profile of the Philippine subaig

As briefly touched on in PART | of this chapteretRhilippine subsidiary was initially set up
by another MNC and was acquired by the German MN@e late 1990s. Although it was
not the headquarters’ management of the MNC thatpséhe Philippine subsidiary, it quickly
realised after the acquisition that this Philippisebsidiary could constitute a valuable
supplement to its other activities in Asia. Foisthéason, the headquarters’ management has
significantly increased the number of employees oseent years.

Today, the Philippine subsidiary’s main objectigetie development of high-quality
software development for process and laboratoryiGgmns, standard software packages for
individual applications, and multimedia servicebeTPhilippine subsidiary has continuously
developed itself to become an important providesaftware in the PC area, with a superior
case but not in the embedded area. In respecteskttwo different types of software, the
MNC differentiates software that is integrated witlcontrol modules, which is PC-related

software and similar to software found in the Gdfjgackage, and embedded software which
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is a device specific software, embedded in theadgwvithin an electronic component. For
instance, this software is responsible for the aaepto start up and enables the computer to
recognise that it is a computer, and that the caenps available for programming. Initially,

it was the intention of the headquarters’ managéntbat there would not be any software
development in the area of embedded software aPthigopine subsidiary. What was the
reason for this decision? One of the key competsnai the German subsidiaries lies within
the area of embedded software, and it is the aitheheadquarters’ management to protect
this key knowledge as much as possible. Therekofyware development in the embedded
area is, for the most part, kept within the homentoy.

Another reason why embedded software is not deedlop a significant extent in the
Philippine subsidiary, relates to the lack of hamdsvlocal to the subsidiary because the
Philippines itself is not a market where sales nees are high in regard to the products
offered by the MNC. In other words, because saleshe products such as weighing
instruments, check weigher and metal detectorsl@xe there is no reason to have the
hardware available local to the Philippine subsididnd because the software engineers do
not have access to this hardware, they are nottaldtudy a hardware application in detail.
For the development of embedded software, soft@agineers usually need a lot of devices
to study how the devices behave in the long rurerdfore, it is easier to develop software
that is settled at a superior case and not depératersignificant numbers of hardware
components. However, more recently, the situat®onhanging. There is also one software
development project in the embedded area condyetetly with the Philippines. This is a
sign of the increasing trust that the headquaderds other German subsidiaries have in the
Philippine subsidiary. Moreover, from the interveethat were conducted at both levels of

analysis, the headquarters’ level as well as thsidiary level, identify that this project is not
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intended to be a one-off, but more importantlydsrsas a starting point for more projects of
this kind in the future. By the time the case stu@s carried out, the software engineers in
the Philippine subsidiary were taking part in thoeg of five key MNC projects of software
development.

Moreover, all of the software development in thelippine subsidiary is performed
exclusively for the headquarters and other Germasidiaries. Until now, there is no
software development conducted in this subsidiarylécal customers in the Philippines.
Besides the R&D function, there is also a smaksdalinction that sells products of the MNC
that are mostly developed, as well as exclusivebdpced, outside the Philippines for the
Philippine market. By the time the case study wasied out, the Philippine subsidiary
employed 22 members of staff, of which 18 werevgaié engineers.

In a nutshell, since the time the headquarters’ agpament gained access to the
Philippine subsidiary, from the perspective of theadquarters’ management, it has
constituted an attractive opportunity to contindgugduce the high R&D costs related to
software development in Germany. Above all, theliBiine subsidiary is being seen as
constituting a way of offshoring software developinevithin the same MNC, but to a
subsidiary that is located in an economy where gahgtation exists in the area of software
engineering, and has a large pool of young expeaff who, quite importantly here, also
speak fluent English. Last but not least, the Ppihe subsidiary is also regarded as a

facilitator to strengthen the presence of the MNGauth-east Asia.

5.2.2 History and profile of the US subsidiary

As part of the expansion of its mechatronics bissrie North America, the MNC acquired a
Colorado-based firm in the late 1990s and transédrnt into a subsidiary. Besides this

subsidiary, the MNC has had other subsidiariesfartter activities in North America since
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the mid 1970s. At first, these subsidiaries andvitiets have been exclusively related to
filtration products that are a key focus of the MBIGther core business that it has besides its
mechatronics business. Since the beginning of @894 they were also concerned with both
laboratory and industry weighing products.

The US subsidiary is a firm that was originally oled in 1880. Its inception was,
most likely, a direct response to the Colorado gokh, more precisely, it is recorded that
during the time of the Colorado gold rush analytiseales were not produced in North
America; thus they had to be imported from Europe. English immigrant took the
opportunity to begin to develop short-beam anadytsrales at a small firm in Colorado. By
the time the MNC acquired the Colorado firm, themfiprimarily produced scales and
electrochemical as well as moisture analysers, hwhiere mainly targeted at laboratory
applications and, to a minor extent, for industajplications.

The strategic decision behind the acquisition @ fhim was that the MNC realised
that the North American market constituted an ingoargrowth market and was an essential
driver in the MNC’s overall global expansion. Howeyit was also assessed that North
America was significantly different from its otherain markets in Europe and Asia and that
the MNC would only be able to meet the demand$i®forth American customers if it was
able to provide them with products that are produtzcally and maintained by local
technical services according to their specific 3eed

Some months before the field research was condudted US subsidiary was
extensively expanded. In more detail, the existfiaglity was enlarged by 150 % of its
original size at the location where it was firstdted, by adding a complex that includes new

offices and additional space for its production @sdembly functions, primarily related to
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laboratory, as well as industrial, weighing producffoday, the US subsidiary has
approximately 70 employees.

The US subsidiary covers the assembly and adaptafithe MNC product range in
the areas of laboratory and industrial weighinglpicis.

To sum up what was introduced above, having asgeartad production functions on
the ground of the North American market allows MiRC to respond quickly to the home
customer demands and needs. Moreover, the US sarysiths a R&D function concerned
with the development of electrochemical measurepegt pH-meters, conductivity, as well
as ion analysis and moisture analysis, as welleatirdy with calibrated mass standards. The
US subsidiary offers technical support and posseasgales and marketing function that are
currently located in a separate office but will etwglly move to the newly developed facility.

As introduced in PART 1 of this chapter, the US sdlary experienced significant
changes in its knowledge base in the area of wegghroducts. Its original knowledge base
was substituted by the knowledge sent from Gerntlaatywas integrated within the items of
its product range. In other words, its main weighiproducts became redesigned by
integrating technology that was developed in Gegmdroreover, the US subsidiary has
experienced significant changes in its productiamcfion leading to a decrease in production
costs over recent years in which it has operateteruthe MNC. In more detail, a lean
approach towards production was successfully imtted. The US subsidiary has
standardised more of its production processespotdsd all activities that had nothing to do
with its key business and selected better suitgglsrs, who are to some extent, not only
local suppliers but also global suppliers who aspply other subsidiaries of the MNC. In a
nutshell, today the US subsidiary is able to aahibetter quality products whilst having

significantly decreased its production costs.
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5.2.3 History and profile of the Indian subsidiary

Since the 1990s, the MNC has had a local produdiitenin India, established by its biotech
business. Initially, this Indian subsidiary reprgsel a joint venture of an Indian firm and the
MNC. Over the years, the Indian subsidiary has meetinuously enlarged, and restructured,
and developed, to now become one of the major ptaduand R&D sites of the MNC’s
biotech business. Realising the importance of tidéah market for its mechatronics business,
and in particular for the potential exploitationitsf process weighing technology, the MNC
also established some of its mechatronics functimmsthe ground of its Indian biotech
subsidiary.

In 2005, both businesses were merged and have,saveg, constituted a 100 %
subsidiary of the MNC. By the time the field resdawas carried out, the Indian subsidiary
employed approximately 500 employees of whom arcalfl are employed in the biotech
business, with the other half being employed inntleehatronics business. In the latter half of
2009, most employees of the Indian subsidiary mdweed new facility. Until now, various
different facilities of the Indian subsidiary extbiat are scattered over a single industrial area
in Bangalore. The new facility will provide enougpace to integrate all of the different
facilities in one place. Moreover, it will providedditional space for production, labs and
further office space. This major investment is seenonly at headquarters’ level, but also on
the ground of the Indian subsidiary, as a sigrhefrelevance of India as a growth market and
the value of the Indian subsidiary for maintainthg competitiveness of the overall MNC.
Besides the presence in Bangalore, the Indian diabgi also encompasses a variety of
regional offices and service centres that are sppgar several locations throughout India.

Sharing the technical knowledge of the headquawsrsvell as the other German

subsidiaries with its own knowledge base, the Imdsubsidiary constitutes a solution
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provider of weighing equipment covering analytisadighing, and predominately, industrial
weighing (process weighing solutions, loadcellstasyn engineering). It also possesses a key
competence related to electronics and software neeghg. From the headquarters’
perspective, the decision to establish one ohitgdst production and R&D sites in India was,
primarily, made because the MNC wanted to be agrgpbically close as possible to the
Indian customers to exploit its own technologicgbertise, the knowledge of an Indian R&D
function and to take advantage of the Indian cb$tlmur structure. Moreover, tariff barriers

are avoided by having a local presence in India.

5.2.4 Results and discussion of the sub case statieubsidiary level

The following paragraphs present a detailed overwéthe results and the discussion of the
sub case studies carried out at subsidiary levetaBse the research setting in respect of the
subsidiary level encompasses three subsidiaries,rébults are individually presented in
reference to the respective subsidiary. The sulesggparagraphs further present the key
theoretical insight which emerged from the fieldgarch. In this respect, it is one main aim of
the subsequent paragraphs to demonstrate howebeetttal insight is grounded in the data.
To provide for a more reader friendly structuree tfesearch questions applied to the

subsidiary level are organised in three sections.

233



THEORETICAL INSIGHT IlI

The senior local management of a subsidiary plays a key role in motivating its employees
to create new knowledge bases and learning capabilities, and to discuss drivers of this
motivation with the headquarters.

SECTION |

SECTION | combines the presentation and the disonss the data collected as part of the
guestions of when and why a particular subsidiagards the headquarters as interested in its
specific knowledge base, as well as in what wayadiqular subsidiary perceives the

headquarters as motivating it to create new knogddthses and learning capabilities.

5.2.4.1 When and why does a particular subsidiaegard the headquarters as

interested in its specific knowledge base?

5.2.4.1.1 Research question 1: results

» The Philippine subsidiary
The analysis of the data indicates that the emplysenior local managers as well as
software engineers, regard the headquarters aed Gdrman subsidiaries as interested in the
specific knowledge base of the Philippine subsydi@bservations identified by all seven
interviewees that reflect this interest by the lygedlters, are primarily reflected under the
heading of “regular communication”, and this betogducted via the Internet e.g. email,
chat, video conferences and telephone as well @s8gh level of general support” that is

offered by the headquarters as well as the othem@&e subsidiaries. Moreover, to have the
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opportunity to visit Germany for training is dis@ed as a further important concept across
all seven interviews with the senior local managerd software engineers, being recognised
as representing a subsidiary, which offers a vadukhowledge base for the overall MNC.
This understanding of being a subsidiary with aigble knowledge base had not always been
in existence. The case study discovered that tidenstanding has slowly developed over the
years and is still seen as a work in progress.

The comments made by the two interviewees who angéos managers led to the
conclusion that the senior local management ofPthiippine subsidiary is convinced that it
had to prove that they constituted a valuable kedgt base, as well as loyal partners who
the headquarters could increasingly turn to oveemeyears. Interviewee 10 pointed out in
this context:

“I know that we as a subsidiary had to prove ouvssl as well as we had to demonstrate that
we are a partner the headquarters can trdstat has not always been easy. However, our contiiu
growth in employees here in the office is a sigih te are on the right track.”

The case study showed throughout the interviews tihathe present time, that
incidents occur where communication with the headigus is difficult; for instance, when
the employees on the Philippines have to deal detayed responses from Germany that are,
in some cases, understood as a sign of a lackerest in the specific knowledge base of the
Philippine subsidiary.

» The US subsidiary

The data generated from all interviewees that thgpleyees understand their
subsidiary as strategically important to the oueVdC, and therefore think that an interest
of the headquarters in its specific knowledge ksmmild exist. However, when this issue is
discussed in more detail, it becomes obvious thattetis a strong feeling, especially among

the senior local management, that the headquattes not recognise the importance of the
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specific knowledge base of the US subsidiary atTdils applies, for instance, to the market
knowledge that the US subsidiary holds. To giveeaample, interviewee 13 of the US

subsidiary highlights that he feels that althougd tegularly communicates to the

headquarters that the North American market, wiiane of the main markets that the MNC
covers, is substantially different to the markétsttthe MNC faces in Germany, Europe or
Asia, the headquarters does not listen to his resnarhe differences between the North
American market and the other markets are, togelaxtent, manifested by specific product
needs and the precise demands of the North Amedgstomers e.g. size and design of the
products or units of measurement. From the persfeof senior local management in the

US, these differences are not adequately taken datsideration by the headquarters. In
detail, interviewee 13 reported:

“I feel that the headquarters does not understamy we have to make severe adaptations to
our products in order to sell them successfullthie North American market. The headquarters
always asks...why do you have to make these cHaBgeghey really necessary? Why are they

necessary?”

Interviewee 13 further identifies that these doulftshe headquarters, together with
the discussions that are needed to convince theégbagers to give its blessing to product
adaptations, would usually take up much valualstes tiWithin this lost time period during
which no adaptations are made, the competitors afgch up with the products offered by
the MNC and are able to take the business away tinenvINC.

Moreover, the interpretation of the data indicated the R&D function of the US subsidiary
regards the headquarters as not being interestalll iat its specific knowledge base. More
concretely, in the interview with interviewee 17 emerged that at headquarters’ level there
would be a tendency to overdesign, whilst the R&Dction of the US subsidiary, takes a

different approach that it feels is not acceptabléhe headquarters.
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* The Indian subsidiary

The case study looking across the different fumsticeveals that the headquarters is
regarded as being interested in the specific kndgdebase of the Indian subsidiary. Specific
knowledge base areas of interest are seen in tHe fR&ction. The data suggests that the
interviewees are confident that the specific knolgke base of the Indian subsidiary
constitutes a valuable part of the knowledge bddben overall MNC. In particular, it was
discovered that a general understanding in theammdiubsidiary exists that without the
knowledge base of the Indian subsidiary, the kndgdebase of the overall MNC would be
substantially less valuable and competitive in eespf other knowledge bases of similar
MNCs in the market.

Taking an in-depth analytical approach in the fextthat lead to this discovered
confidence in its own knowledge base, and assatiaiih this confidence was the interest of
the headquarters’ management in the Indian knowlduse, the following categories were
identified:

The size of the Indian market and its current aogkmtial future global relevance to
the MNC are two related issues that reflect thefidence of interviewees to understand the
knowledge base of their subsidiary as especialgvamt to the headquarters. They report that
only through a strong presence of the MNC in Inthaggard to production as well as R&D,
is it possible for the headquarters to serve tdeammarket successfully.

The relatively low cost of labour in India, compdute the cost of labour in other parts
of the world, and in particular in Germany, is dlier concept representing the confidence of
the interviewees and their perceived interest ef kadquarters in the specific knowledge

base of the Indian subsidiary. The data suggeatsatblear understanding exists that in order
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to stay competitive, particular production and R&Bbcesses must be located in India to
remain cost effective.

The quality of the employees in general, as welth@savailability of Indian expert
engineers, are two additionally important conceppsesenting the confidence found amongst
the interviewees and the interest by the headgsantetheir specific knowledge base. In
particular, the case study identifies that the vstdeding exists amongst all interviewees that
the developers of the R&D function are not onlyruged from a large pool of potential
expert candidates available in India, but also thay are especially qualified and motivated
to create and share their knowledge with theireagjles.

To sum up the paragraphs above, the case studglseteat the three subsidiaries
differ in respect of when and why they regard teadguarters as interested in their specific
knowledge bases or not. While the Philippine andiain subsidiaries generally regard the
headquarters as interested in their specific kndgdebases, the US subsidiary regards the
headquarters as lacking interest in its specifmvdadge base. In particular, it was discovered
that the senior local management of the US subrgidiaggests that if the MNC headquarters
was more interested in the specific knowledge lbhslee US subsidiary, especially its market

knowledge, the MNC would be more successful inNbeth American market.

5.2.4.1.2 Research question 1: discussion

Chapter two identifies that the literature doespretisely suggest when, or why, a particular
subsidiary regards the headquarters as interestad particular knowledge base. Based on
the theoretical concept put forward by Gupta andi@arajan (2000), that the value of a
particular unit’s knowledge base to other unitdimita business network is characterised by
two aspects, being that the knowledge base musbbealuplicative and the non-duplicative

knowledge must constitute relevant knowledge tootiher units within the business network,
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the case study was partly approached by focusintherexploration considering whether a
particular subsidiary regards its specific knowkedgse as non-duplicative, and at the same
time relevant to either the headquarters, or t@m#ubsidiaries and units within the whole
business network. Moreover, one aim of the casdysisl to identify whether a particular
subsidiary regards its specific knowledge baseasduplicative, and at the same time, of
relevance to either the headquarters, or to othbsidiaries and units, within the overall
business network or not. This evaluation was sugdet become potentially linked to
whether it also considers the headquarters aesttat in its specific knowledge base or not.

One exciting aspect that the case study revealsdbpting this approach, is that all
studied subsidiaries regard their specific knowéetgses as non-duplicative, and at the same
time of relevance to the overall business netwblbwever, the case study also reveals that
this evaluation of the specific knowledge basessdu# necessarily suggest that a particular
subsidiary regards the headquarters as interestedsi specific knowledge base. The
Philippine and Indian subsidiaries regard theircgfmeknowledge bases as non-duplicative
and of relevance to the overall business networt mgard the headquarters as either
generally (the Philippine subsidiary), or espegidthe Indian subsidiary), interested in its
specific knowledge base. In contrast, the US sudosidegards its specific knowledge base as
non-duplicative and at the same time of relevancthé overall business network, but does
not regard the headquarters as interested inetsfspknowledge base.

In summary, an exciting conclusion of the case ystigdthat although a particular
subsidiary regards its specific knowledge base asduplicative and at the same time of
relevance to the overall business network, thisdue necessarily suggest that it regards the

headquarters as interested in its specific knovedufse.
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In addition to this aspect that relates to theipaldr approach taken to operationalise this first
research question, the case study reveals a vafieiifferent concepts and categories that are
linked to when and why a particular subsidiaryagarding the headquarters as interested in
its specific knowledge base. For instance, in thigpine subsidiary, the case study
identifies that regular communication with the hmpaaiters, as well as training at
headquarters level, are important factors that teaithe Philippine subsidiary regarding the
headquarters as interested in its specific knovddagse. Moreover, in the Indian subsidiary
peculiarities of the Indian economy seem to domiganfluence the Indian subsidiary to feel
confident about its own knowledge base and, linkedthis confidence, to regard the

headquarters as interested in its specific knoveduse.

5.2.4.2 In what way does a particular subsidiaryrgeéve the headquarters as

motivating it to create new knowledge bases andhleg capabilities?

5.2.4.2.1 Research question 2: results

= The Philippine subsidiary
The analysis of the data collected as part of tesearch question is complex. The
general understanding gained is that, althougs jterceived that the headquarters and other
German subsidiaries have a clear interest in theiployees in the Philippines, and feel
motivated to create, reverse and share knowledgje their German colleagues in jointly
conducted projects, the headquarters and other &@esubsidiaries are not perceived as
encouraging the employees thoroughly, predominarily software engineers in the

Philippine subsidiary, to create new knowledge bagdearning capabilities.
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Interviewee 11 explains how and why this situatcamstitutes a form of problem for the
Philippine subsidiary:

“Our software engineers are tied in mostly longrteprojects in which they only use some of
their qualifications... But as | pointed out, theta@ire engineers have usually a number of
qualifications that they want to develop furthehefefore, they also want to see training in these
areas. Not to be trained is a dilemma for them alsd encourages them to look for other employers”.

This problem has been reported to the headquattensever, the understanding of
the senior local managers is that the headquartertsnues to be concerned that their Filipino
employees are motivated to do their best in thgepts, by giving them training opportunities
and support in Germany, and in the Philippineshia $oftware engineering areas that are
needed for the current projects, but not in areasdre unrelated to the current projects, but
are of interest to the software engineers for ildial knowledge development. The case
study reveals that the senior local managemens teat, the investment by the headquarters
in the training of the software engineers, in areatside the areas currently needed in their
projects, may result in the software engineerdrfgetonfident in their jobs and staying with
the MNC. In this respect, interviewee 10 highlighte

“I send them to training which is not necessariéated to the projects they are currently in
but to other fields. We learned that it is reallyportant to offer this training. It helps to kedyet
employees happy, and to keep them with the conipany.

In addition to the desire of the software enginéerscquire new knowledge bases and
learning capabilities in the software engineeringaathey are also interested in acquiring
new knowledge in the areas of product engineerimdylaarning German. The first subject
mentioned here was explored and established tleasdfiware engineers feel that they are

motivated by the headquarters to develop new kradgdebases and learning capabilities,
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because they are given opportunities to visit tleadiquarters, or the other German
subsidiaries, for up to three months, to acquirevkadge related to product engineering,
whilst working face-to-face with their German-basmaleagues. It seems to be especially
important for the Filipino software engineers todahe opportunity to visit Germany and see
the products in which their software is used. Agslerthat has been used by the majority
interviewees is reflected by the comment of onénsoke engineer:
“I am interested in the complete product not orilg software component

which | develop with my team.”

With regard to the desire of the Filipino softwarggineers to learn basic German, the
training is not initiated by the headquarters bytthee senior local management. The senior
local management has learned that training, nétijusoftware and product engineering, but
also in areas completely unrelated to engineersignportant to tie their employees to the
subsidiary.

Moreover, to provide employees with an opportutityearn German is not simply a
way of motivating their employees to perform welltheir jobs, but also helps to deepen the
social ties with their German colleagues. Througlatiunterviews that were conducted what
became evident was the importance of the most sdooal manager, the president, to
encourage training among the subsidiary’s emplogeesto dicuss drivers of this motivation
with the headquarters’ managers. His ideas on im@ginespecially in areas outside the
engineering expertise needed for current projeddsnot always correspond with those of
senior managers of the headquarters; neverthdatesss identified that he has generally
found ways to convince his counterparts of the irtgorwe of this form of training, which is

not, according to him, an easy task.
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» The US subsidiary
The general understanding gained from the dataaisthe employees in the US subsidiary do
not perceive the headquarters as motivating thecnei@te new knowledge bases and learning
capabilities. To give two examples that demonstthélevel of motivation within the US
subsidiary:

Interviewee 13 pointed out:

“My impression is that the headquarters preferdaube a good strong follower than
a leader in regard to technology development.irikhhat the headquarters is not
ready to have technology leadership outside theehomantry.”

Having gained this understanding, the motivatioreate new knowledge bases and
learning capabilities is low.

Interviewee 17 points out that his motivation t@ate new knowledge bases and
learning capabilities is generally low. The devehlgmt of this low level of motivation can be
traced back to the negative experiences that ile@ee 17 made when communicating his
knowledge to his colleagues at headquarters” level:

“It isn’t easy to communicate my ideas to my colleagn Germany.
| don’t get their attention.”

The little feedback he received discouraged himfdhethat his German colleagues
rejected the way he had developed a part of a éewdnd theirs was an inappropriate
approach. Moreover, he reported that the headqaadlid not motivate him to create new
knowledge and learning capabilities because thex®e mo facilitation to participate in online
courses, offered by external providers, in his gpearea of engineering. To participate in
these online courses, separate Internet connetioeeded that allows him access to the

training sites. The Internet connection proposedhsyheadquarters does not grant access,
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thus the developer feels that the headquarterstisnterested in him gaining access to the
Internet and thereby to access new knowledge amdiftey capabilities.

Although the case study identifies that the inmaes in the US subsidiary do not
perceive the headquarters as motivating them tatereew knowledge bases and learning
capabilities, the interviewees still feel motivateml create new knowledge and learning
capabilities. What emerges from the data is thatriotivation is initiated by the senior local
management of the US subsidiary. In this respéet,data develops the concept that the
interviewees clearly differentiate between the lgeatters’ management and the senior local
management of the US subsidiary, and acknowledgttiere are attempts to provide, for
instance, additional training by the senior locanagement of the US subsidiary, but that in
general it appears to be difficult to stand up he headquarters who are seen as lacking
interest to provide for any additional training.

* The Indian subsidiary

The case study suggests that this research questiminly relevant for the R&D
function. Interviewees from other functions, altgbuthey report that they perceive the
headquarters as being interested in the developaigheir positions, they do not regard the
headquarters as taking an active role in motivatimgn to create new knowledge and
learning capabilities.

In regard to the R&D function, there is no singncrete answer to the question in
what specific way employees feel motivated by tkeadguarters to create new knowledge
bases and learning capabilities or not. On theham&l, motivation exists in this respect, this
motivation is attributed to the rise in numbersR&D employees over recent years. The

R&D function began with only three employees.
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Interviewee 27 emphaised:

“We have expanded our activities over the last gedonday we already have 18 employees in
this unit.
And there will be more employees working here énftiture - that’s for sure.”

These 18 R&D employees cover the areas of mecHamggneering, electronics and
software engineering. Another concept of motivai®mttributed to the nature of the R&D
work. Whilst at the beginning, the R&D function wasncerned with the development of
minor adaptations of existing products to make tHénthe specific requirements of the
Indian customers, the R&D function is currently ahxed in more sophisticated technical
developments involving numerous projects, with rdg® products that are developed for
India and the global market. On the other handethployees in the Indian R&D function do
not perceive the headquarters as motivating theraréate new knowledge and learning
capabilities. The data indicates that the notioistexamongst the interviewees that the
headquarters does not effectively exploit the R&MDction in India. In the opinion of the
interviewees, the R&D function could play a muchrenonportant role for the overall MNC,
if the headquarters would allow it to take over enprojects and to engage in more technical
developments of products, not only relevant to Itithan market, but for the global market
too. Because of this, the R&D function does noteme the headquarters as motivating it to
create new knowledge bases and learning capasilitieerviewee 27 claims in this respect:

“If you compare the numbers of software enginedtl the ones when we started out,
you can really see the difference. This departrizegtowing and growing. Our work is getting more

important. | think that the headquarters managentast not realised the full potential of our

skills and knowledge yet.”
In line with the results revealed in respect of Bielippine and the US subsidiaries, what

emerges from the data is that the senior local gemant is regarded across all nine
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interviews as important to motivate the Indian ewypks to create new knowledge and
learning capabilities and also to negotiate add#iotraining with the headquarters
management.

In conclusion, the case study indicates that theetBubsidiaries differ in the way they
perceive the headquarters as motivating them tatereew knowledge bases and learning
capabilities. While the case study identifies diéfe concepts of the way the Philippine and
Indian subsidiaries perceive the headquarters as/atiag them to create new knowledge
bases and learning capabilities, the case study ralgeals that the employees in the US
subsidiary do not perceive the headquarters asvaimig them to create new knowledge
bases and learning capabilities at all. What igwotthy is, that within all three subsidiaries,
there is motivation to create new knowledge andniag capabilities. This motivation is

reported to be initiated by the senior local managa.

5.2.4.2.2 Research question 2: discussion

The results identified above present two aspectsiticular that must be discussed in more
detail. The importance of rewards as a way to kEagloyees in the subsidiaries to perceive
the headquarters as motivating them to create mewledge bases and learning capabilities,
and the role of the senior local management omgtbend of the subsidiaries to motivate their
employees to create new knowledge and learningbdépes, and communicate drivers of

this motivation to the headquarters, are discussed.

The importance of rewards to motivate the creatibnew knowledge and learning capabilities

In the broader sense, chapter two presents thatitdrature identifies that rewards and
incentives that can take various different forngs enoney and social rewards are important

drivers for encouraging effective knowledge manag@n{Argote et al., 2003; Yahla and
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Goh, 2002). In reference to this broad theoreticalcept, the case study reveals much more
nuanced insights from the field. To give some exas)pthe case study carried out in the
Philippine subsidiary reveals that additional tiagn(in the area of product engineering) is
regarded as the main driver why the Philippine sliény perceives the headquarters as
motivating it to create new knowledge and learntagabilities. Additional training raises
costs for the MNC, but at the same time constitatesward, and an expansion of individual
knowledge to the software engineers on the groditideoPhilippine subsidiary.

In reference to the US subsidiary, the absenceewhirds is examined as causing
employees to perceive the reluctance of the heatiygato motivate them to create new
knowledge and learning capabilities. This conclnsis drawn from the result that the
interviewees feel that the headquarters demonsttateards the subsidiary, that on the one
side the technologies that are created at headusdevel are more advanced in comparison
to those found on the ground of the US subsidiang, on the other side the headquarters does
not show much interest in the market knowledge thatUS subsidiary creates and reverses
to the headquarters. In line with the Philippiné@sdiary, training was identified to be an
important driver for motivating the employees i tdS subsidiary to create new knowledge
and learning capabilities, but as is present inRhaippine subsidiary, the lack of providing
sufficient training leads to a lack of motivatid#owever, the form of training required in the
US subsidiary is different from the one in the Bipine subsidiary because the training
explicitly relates to the projects that are carrmat within the subsidiary, and not as in
reference to the Philippine subsidiary, to aredside the projects.

In respect of the Indian subsidiary, it identifigst there is a relationship between
rewards and the way the Indian interviewees peecthie headquarters as motivating them to

create new knowledge and learning capabilities.eHéne central reward deals with the
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opportunity given to the developers within the R&ihction to become involved with more

sophisticated R&D. On the one side, to deal withrangophisticated R&D means that the
developers increasingly exploit and enlarge thailiviidual knowledge, on the other side, to
deal with more sophisticated R&D is also regardgdhe interviewees as a sign that the
headquarters attaches increasing value to the ledggwlthat is created on the ground of the

Indian subsidiary.

The importance of the subsidiary’s senior localnagement to motivate the creation of new
knowledge bases

The case study discovered that in all three sudnsédi, the senior local management is
identified, by all interviewees, as being espegiadisponsible for motivating its respective
employees to create new knowledge bases and lgacapabilities, and to discuss drivers of
motivation with the headquarters.

In the US subsidiary, a feeling exists of not beimgtivated at all by the headquarters
management to create new knowledge bases andngarapabilities, this feeling does not
relate to the senior local management of the USidigry, who are seen as motivating the
employees to create new knowledge and learningbdéps, and are also reported to have
difficulties in standing up to the headquarterd teaeen as not being interested in providing,
for instance, additional training.

Similarly to the US subsidiary, the field reseaiohthe Philippine and Indian subsidiaries
highlights the importance of the senior local mamagnt of each subsidiary to motivate its
employees to create new knowledge and learningbdépes. Especially in respect of the
Philippine subsidiary, it was also discovered thatattempts of the senior local management
to provide for additional training for its softwagagineers constitutes a fight that they engage

in constantly with the headquarters.
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Grounded in the results identified above, the ciisdy reveals the following valuable
theoretical insight: the senior local managemerd stibsidiary plays a key role in motivating
its employees to create new knowledge bases anurgacapabilities, and to discuss drivers

of this motivation with the headquarters.

To sum up, SECTION | presented the way in which ftalel research discovered different
concepts that can be linked to the questions ofnvaral why a particular subsidiary regards
the headquarters as interested in its specific keuye base. Moreover, the analysis of the
data which was collected in reference to the revequestion that explored in what way a
particular subsidiary perceives the headquartermatvating it to create new knowledge
bases and learning capabilities suggested thatrdevesie important in order that a particular
subsidiary regards the headquarters as interestdd knowledge base. SECTION | further
demonstrated how the theoretical insight emerged fthe data which was collected in

reference to the second research question applige tsubsidiary level.
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SECTION Il

SECTION Il combines the presentation and the dsounsof the data collected as part of the
questions of how and why a particular subsidiaige$aobstacles when sharing knowledge
with the headquarters, as well as in what way &quéar subsidiary is willing to reverse its

key knowledge to the headquarters and faces rislkeweversing this key knowledge to the

headquarters.

5.2.4.3 How and why does a particular subsidiaryefagbstacles when sharing

knowledge with the headquarters?

5.2.4.3.1 Research question 3: results

= The Philippine subsidiary
The data suggests that the Philippine subsidiargsfaninor obstacles when sharing
knowledge with the headquarters and other Germésidiaries. One obstacle that both
senior local managers and software engineers réepaiie time difference (of seven hours)
between the Philippines and Germany. Representirege tof his colleagues, one software
engineer pointed out:
“Well, I would say that in some projects | face lplems when | want to share what | know. It
is sometimes difficult to share knowledge becabsgedaime difference... However, | feel that on a
general basis there are not so many obstaclesl ttaae when | want to share knowledge. Everyone in
Germany is quite approachable, the atmosphere @sljo

To overcome the obstacle related to the time diffee, the employees in the
Philippines stay longer in their offices in theeaftoons or at times when communication is

intense and projects must be finalised. They anepemsated by arriving later at the office the
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following day. Nevertheless, the time differencesg®an obstacle to the effective sharing of
knowledge and has caused delays in projects ipdke

The circumstance that the common language of conuation is English also causes
an obstacle. All interviewees have mentioned thay regularly experience a feeling of some
important knowledge being “lost in translation”aleng them with the feeling of being
misunderstood, or not being able to clearly undexstvhat their German colleagues mean by
what they say. To overcome this obstacle, havirgylee video conferences (two to three
times a week) have proved to be a good idea. Ferpoaject, there is even a daily video
conference that is perceived as especially hetpfguickly share knowledge and to minimise
misunderstandings of both parties and to have ar alrection to follow. This video
conference normally takes place at 5 p.m. Philippime and lasts between 10-15 minutes; if
required, the video conferences may also be exteted80 minutes or up to an hour. In some
projects however, the communication is heavily deleat on emails, these are seen as
problematic for the Philippine software engineeffiey would like to see daily video
conferences in almost all projects; however, tleey that the decision how often, and when, a
particular video conference takes place, exclugivdépends on the German manager
responsible for that particular project. In the tps instance, communication problems
meant that, a software engineer worked for two wemk one particular task before learning
that a misunderstanding with the headquarterstadther German subsidiaries had occurred
resulting in two lost weeks of work and the projeatl to start again from scratch.

= The US subsidiary

Obstacles in respect of the sharing of knowledgin whe headquarters have been

identified to mainly existing amongst the seniacdbmanagement of the US subsidiary and

its R&D function. As mentioned in earlier paragraptine senior local management reported a
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feeling of not being understood at headquartersljev reality that it attributes to a lack of
willingness of the headquarters to exploit and sharowledge. This relates especially to the
context of the market knowledge in respect of thfemknces between the North American
market and customers, in contrast to the other etsugnd customers that the MNC serves. In
particular, the data indicates that what resutisnfthe perception of not being understood at
headquarters level, is a general feeling of remestermnd outside the decision making process
of how to tackle a particular market while at tlzeng time being held responsible for sales
revenues that continuously increase. The case $tddy the conclusion that this feeling has
clearly led to frustration. In respect of the R&n€tion, the dominant obstacles faced in the
process of knowledge sharing were already mentiomeaever, there is one further obstacle
that must be mentioned: interviewee 13 reported:

“What happens quite often is that within six mordfter my developers

return from Germany, they leave the company.”

In this connection, the researcher posed the auresfiwhy the developers decide to
leave. Interviewee 13 responded that very diffesgproaches toward product development
between the US and Germany could be consideredeaszason that explains this situation.

» The Indian subsidiary

The case study identifies that, in the view ofiaterviewees, only minor obstacles
exist when sharing knowledge with the headquarfEinese minor obstacles are associated
with the time difference (of five hours) betweenimand Germany, and to translation errors.
However, the R&D and sales functions especiallyoregal that, on a general basis, besides
minor translation errors, they face a conduciveaaiphere within the MNC that allows for
easy communication e.g. through emails and intenedd portals between the headquarters
and the Indian subsidiary, as well as among thereit subsidiaries of the overall business

network.
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In conclusion, all three subsidiaries face obstaglben sharing knowledge with the
headquarters. While the case studies carried othirwithe Philippine and the Indian
subsidiaries suggest that the obstacles are mknkigd to differences in time, language or
communication; the obstacles faced by the employetsn the US subsidiary seem to be
more profound. Especially within the R&D functioih,seems to be difficult to arrange for
effective knowledge sharing between the US sulsidiad the headquarters, which has led

to many developers leaving the subsidiary in tret.pa

5.2.4.3.2 Research question 3: discussion

Based on the case study in respect of this thedameh question, there are two aspects that
must be discussed in more detail. In this respghietfollowing paragraphs discuss how the
subsidiaries differ in the obstacles that they fagken sharing knowledge with the
headquarters. Moreover, the way in which contertilarity can prevent obstacles that

subsidiaries face when sharing knowledge with #gedquarters is explored in more detail.

Differences of the obstacles that subsidiaries faloen sharing knowledge with the headquarters

A key aspect of the conducted case study is tleathitee case subsidiaries differ in respect of
the obstacles that they face when sharing knowledige the headquarters. While the
Philippine and the Indian subsidiaries primarilyendify differences in time, language or
communication as obstacles in the process of krdye@lesharing with the headquarters, the
US subsidiary reveals that its main obstacle is tth@ headquarters is not willing to exploit
and share the knowledge that the US subsidiarndgistéo share. Here, the main types of
knowledge discussed were market knowledge and laupel related to R&D that the US
subsidiary intends to share. Taking a more abspadpective, the field research reflects that

the Philippine and the Indian subsidiaries do mgfard the partner, the headquarters, with
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whom the subsidiary wants to share knowledge asobistacle to the knowledge sharing
process, but to particularities e.g. differencedainguage, which are aspects not directly
linked to the relationship between headquarterssabgidiary, as causing obstacles within the
knowledge sharing process. While the US subsidiarly points to the headquarters as not
willing to exploit and share the knowledge that th8 subsidiary wants to share. In this
context, time, language or communication differean@mong the US subsidiary and
headquarters are not regarded as the obstacldi€ltheesearch was also intented to focus on
potential reasons why subsidiaries face obstacleenwthey share knowledge with the
headquarters. However, the analysis of the dathl ot lead to valuable input in respect to
this question. Here, future reseach is needed.dRes@ this area is seen as valuable, because
taking a closer look at why particular obstaclesunén the knowledge sharing process in the
headquarters-subsidiary context exist might proviggghts as to how to overcome these

obstacles in order to optimise knowledge sharingiwithe MNC.

Context similarity prevents obstacles in the kmalge sharing process

The literature on knowledge sharing highlights tfmportance of context similarity in the
process of knowledge sharing (Ahn et al., 2005)détail, Inkpen and Dinur (1998), put
forward that knowledge sharing amongst differentsuim the MNCs is effective, if a context
similarity exists between the sender and the renipin the following five dimensions: a
strategic dimension, a decision-making dimensioneavironmental dimension, a cultural
dimension and a technological dimension. Althoutjie key focus of this third research
guestion relates specifically to obstacles thatdlesidiaries face in the knowledge sharing
process, the case study focuses on the headqusutesiliary context, the data nevertheless
suggests that context similarity is essential ideorto prevent obstacles in the knowledge

sharing process. The case study identifies thatllinhree subsidiaries, knowledge sharing
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with special regard to R&D related knowledge, canty process without obstacles if the
knowledge that the subsidiaries reverse, and tlosvlatge that the headquarters possesses,
and which is intended to be shared, must have gexbsimilarity in their technological
dimension. If this context similarity does not éxithe case study identifies, in reference to
the Philippine subsidiary, that there have beetaim®s in the past when knowledge that was
created at the Philippine subsidiary could not bared effectively with the headquarters
because there was no context similarity with thewkedge available at headquarters level,
this was due to misunderstandings in previous comcations about the characteristics of the
knowledge that should have been created at subgitiigel, therefore in such a scenario,
knowledge cannot be shared effectively. Contextilaiity, or better the lack of context
similarity, also explains the obstacles of the W8sidiary when sharing knowledge with the
headquarters in respect of market knowledge tratuB subsidiary has and shares. Here,
context similarity is understood in its strategmalecision making dimension. Because there
is a lack in the strategic and decision-making exinsimilarity of the shared knowledge
between the US subsidiary and the headquartersyl&dge is not shared without obstacles
amongst the parties. This analysis of the subsidiata also reflects what has been found at
headquarters” level. Here, the case study idedtifi@t the headquarters” management is
aware of the lack of a strategic and decision-ngkontext similarity with the US subsidiary.
In conclusion, two key aspects that emerge fromcthee study are that, first of all,
subsidiaries differ in the obstacles that they fagkhen sharing knowledge with the
headquarters. Due to the lack of data in terms by wbstacles exist, further research is
needed. Secondly, the case study reveals the ianmertof context similarity of the knowledge
that is intended to be shared in the headquartdrsidiary context. Context similarity was

examined as potentially preventing obstacles withenknowledge sharing process.
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5.2.4.4 In what way is a particular subsidiary wifj to reverse its key knowledge to

the headquarters?

5.2.4.4.1 Research question 4: results

= The Philippine subsidiary

The field research identifies that all intervieweksm that they are willing to reverse
their key knowledge to the headquarters and otleem@n subsidiaries. What emgerged from
the different data sources is reflected in theofeihg citation of one software engineer:

“l think it is quite normal to share what you knols.this not one reason why one joins a
company. If I was not willing to share what | kndwhink I could not work in a corporate
environment.”
Further data underlines the concept, that the soévengineers are not only willing to reverse
their key knowledge because they consider it tdhed job but also because they see the
process of knowledge sharing as an opportunityhtavsthat they qualify for being invited to
take part in future projects.

In a more abstract perspective, they regard them@sels being a service provider and
do not fear making their key knowledge availablehe headquarters or the other German
subsidiaries. What the case study also revealsaisin all interviews, this research question
was perceived as rather unnecessary by the imege® This behaviour is demonstrated
because the employees in the Philippine subsidiarynot perceive their knowledge as a
source of bargaining power with the headquartérseéms that their understanding of the
importance of their knowledge base is that it isi&hble to the overall business network. For
them, it is important to demonstrate that they paet of the MNC and the overall MNC
knowledge base respectively.

= The US subsidiary
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Similar to the outcome of the field research in Biglippine subsidiary, the overall
understanding gained from the field research isexstence of willingness to reverse key
knowledge to the headquarters. However, what diffegtween the two subsidiaries is that
within the Philippine subsidiary, this willingneissclosely related to the motivation to reverse
key knowledge, and to be part of the overall MN©Wledge base. The willingness of the US
subsidiary cannot be related to any motivation éverse its key knowledge to the
headquarters. This lack of motivation is causedhaynegative experiences that have taken
place while sharing knowledge with the headquaitetse past.

* The Indian subsidiary
The field research indicates that all interviewswvglthat a willingness exists to reverse
all key knowledge to the headquarters. In this eation interviewee 21 pointed out:
“It is one of the most important issues here; wgéhtb combine
our knowledge to be successful. Everyone has tilcote.
This is just the way it always is and should be.”

Moreover, the case study identifies that all thaserviewed do not even ask
themselves the question whether they are willingeteerse their key knowledge or not. For
them, it seems to be the common practice to reweardeto share whatever they know. This
practice can be found across all functions thatewstudied. However, across all functions
except the sales and R&D functions, the data sugdfest although the willingness to reverse
key knowledge exists, there is also an awarenedsnibst of the key knowledge is relevant
for operating the Indian subsidiary only, thus ewethe cases in which it is reversed to the
headquarters, it will hardly be shared or explodétieadquarters’ level. To give an example,
in the human resource function, distinct key knalgke exists dealing with recruitment
strategies for gaining access to experts in thd,fer about distinct employment laws and

regulations, which are specific to the Indian cahtnd which must be known for running the
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Indian subsidiary successfully, and which are alsath sharing with the MNC headquarters.
Nevertheless, this key knowledge is specific toltitean subsidiary and, most likely, cannot
be exploited by the headquarters in Germany. lideme 23 stated in this respect:

“I mean it is quite obvious | guess, there are mdifferences between
India and Germany in respect of labour and emplaoyriregeneral.”

As a further example, a similar case to the hunemource function can be found in
the production function. Because of the relatiiely cost of labour in India, the production
processes do not involve a large extent of aut@matn other words, most production steps
are labour intensive in India but not in Germangr this reason, knowledge that is created
within production, although the willingness of temployees to reverse their key knowledge
exists, this knowledge is not reversed becausanhat be exploited in production processes
elsewhere that are not as labour intensive andpmryarily on automation. The situation is
different within the R&D function. Here, knowleddleat is created at the Indian subsidiary
can be exploited by the headquarters. The saroaiigl within the sales function. The field
research led to the conclusion that in both fumstjoan unrestricted willingness exists to
allow the headquarters to gain access to the kewletuge base through reversing and
sharing this key knowledge.

To sum up, the field research reveals that inhail¢ cases, the willingness to reverse
key knowledge to the headquarters exists. Espgdialirespect of the Philippine and the
Indian subsidiaries, the question of their williegs to reverse key knowledge to the
headquarters was regarded as unnecessary, as piheyees of the various subsidiaries will

not ask themselves the question. For them, itnsncon practice to reverse what they know.
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5.2.4.4.2 Research question 4: discussion

The following paragraphs discuss two important efspthat the data reveals. First of all, the
unrestricted willingness to reverse key knowledgehte headquarters in the context of the
Philippine and Indian subsidiaries is discussedetail. Secondly, by referring to the field

research carried out at the US subsidiary, thetivegexperiences, when sharing knowledge
are discussed, and how these impact on the mativdd reverse key knowledge to the

headquarters.

The unrestricted willingness to reverse its keywkdadge to the headquarters: the example of the
Philippine and Indian subsidiaries

One key aspect of the field research carried ouespect of this fourth research question is
that all three subsidiaries are willing to revetfseir key knowledge to the headquarters. The
following paragraphs identify that in the casela# Philippine and the Indian subsidiaries, an
unrestricted willingness exists to reverse key kieolge to the headquartérhis aspect can
be especially relevant for practitioners. Concketel demonstrates that in subsidiaries,
located in emerging economies like the Philippiae$ndia, who create valuable knowledge
relevant to the headquarters, the obstacle ofkadbwillingness by the subsidiaries to reverse
and share their key knowledge with the headquartensch might hinder the knowledge
sharing process, does not occur. PART | of thiptdradiscusses that the headquarters faces a
lack of willingness in its R&D function, located headquarters level, to internally share its
key knowledge. Keeping this aspect from the casdysat headquarters’ level in mind, the
reality of an unrestricted willingness exists dbsdiary level in the Philippines, and in India,

to reverse and share key knowledge, constitutesléy that the headquarters’ management

% One note on the experiences that were made wigaring this research question at subsidiary lavéhe
Philippines and in India: when asking the questiomsst interviewees made it clear that they doumolerstand
why these questions are raised. They reportedgrdeheir key knowledge as a basis for a succlessfu
collaboration with the headquarters and the ov&alC.
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could take into consideration when organising fitlR&D activities in the context of the

overall MNC.

The effect of negative experiences of knowledgenghan the motivation to reverse key knowledge to
the headquarters: the example of the US subsidiary

A further relevant aspect that the field researeeals in respect of this fourth research
question is that although a willingness exists lwe tUS subsidiary to reverse its key

knowledge to the headquarters, the US subsidiaeg dot feel motivated to reverse its key
knowledge due to the negative experiences thatdt Wwhen sharing knowledge with the

headquarters in the past. Initially it was not @ of the case study to explore the extent to
which a particular subsidiary regards itself asivabéd to reverse its key knowledge to the
headquarters.

However, this aspect constitutes a relevant indighthe headquarters’ management.
The reality that the US subsidiary does not regtgelf as motivated to reverse its key
knowledge to the headquarters constitutes a sigittie overall knowledge sharing process
between the headquarters and the US subsidiarytiseffiective and therefore requires
additional management efforts.

In conclusion, two important aspects that emergmfthe field research are, that first
of all, based on the sub case studies carriedrotita Philippine and Indian subsidiaries an
unrestricted willingness, to reverse key knowletitgthe headquarters, exists; secondly, based
on the sub case study conducted in the US subgidi@gative experiences in respect of
knowledge sharing in the headquarters-subsidianyesd have an effect on the motivation of

the subsidiary to reverse key knowledge to the tpeaders.
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5.2.4.5 In what way does a particular subsidiargefaisks when it reverses its key

knowledge to the headquarters?

5.2.4.5.1 Research question 5: results

= The Philippine subsidiary

The answer to this question is complex. Risks aen@s existing in cases where the
knowledge that is created is lost in translatiorwds pointed out that this loss of knowledge
is mostly related to the fact that it could notfolly documented. Once again, all interviews
reveal that the employees do not see their key ledye as a tool for bargaining with the
headquarters to progress their own agendas. Inrésjzect, one of the software engineers
highlighted:

“We know that we have to share our knowledge tdumsour project. It doesn’t make sense

to me to protect my own knowledge in a way
that the headquarters is damaged.
There is really no reason to keep knowledge oniypyself.”

Moreover, within the interviews none of the intewees ever mentioned, or
demonstrated, that he / she feels pride in whatshe knows or is able to do at the Philippine
subsidiary. They are willing to share their knovgedvith the knowledge at the headquarters’
level and the other German subsidiaries, and ddeawotthat through knowledge sharing they
may lose their key knowledge; it is their underdiag that when they share their knowledge,
the overall MNC will profit, which also implies thahey will profit from it in some way.
What emerges from this data is that the intervien@ethe Philippines do not think as “we”

here on the Philippines and “they” over in Germathggy think as “we all” no matter where

they are geographically located.
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* The US subsidiary

The field research indicates that all the internaew from the US subsidiary do not
feel that they face risks when reversing their kegwledge to the headquarters. This finding
applies to all functions that were explored. AgaimJine with the former questions asked
within the interviews, the data demonstrates thate is no risk of reversing key knowledge
to the headquarters, because the headquartergaisieel as not sufficiently interested in the
knowledge reversed from the US subsidiary anywdys s manifested, for instance in the
following citation by interviewee 15:

“No, | guess what | know isn’t really importantiiR in Germany.

There is no need to share what | know.”
» The Indian subsidiary

The field research led to the conclusion that thera clear understanding among all
interviewees that they are facing no risks whenergng their key knowledge to the
headquarters. This is, for instance, reflectedhénfollowing quote of interviewee 28:

“No, | don"t face risks when | reverse my knowletigthe headquarters.
| guess that within our company we are encourggeshare our knowledge while at the same
time everyone is also responsible for his or hen gnojects.”

Again, as explored under the latter research questhe field research identifies, in
most functions, such as human resource or prodydimat although key knowledge exists,
this knowledge is strongly linked to the particutantext of the Indian subsidiary. Although
this key knowledge is made available to the headers it is not exploited elsewhere within
the business network. Accordingly, within thesections, there is no risk to reverse key
knowledge. Within the R&D and sales functions, ¢hiex a much stronger relationship with
the headquarters and the other subsidiaries tosewnd share key knowledge. To sum up,

the data indicates that within all functions inchglR&D and sales, there is an understanding
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that to reverse key knowledge to the headquartees dhot involve risks for the Indian
subsidiary as the sender of knowledge.

In conclusion, the employees of all three subsiesagenerally feel that they do not
face any risk when they reverse their key knowletgthe headquarters. However, the field
research carried out in the Philippine subsidiaigcavered that a risk when reversing

knowledge to the headquarters exists when knowledgeot be fully documented.

5.2.4.5.2 Research question 5: discussion

The key aspect that the field research identifie®spect of this fifth research question is that
all subsidiaries do not feel that they are facisgs when they reverse their key knowledge to
the headquarters. This constitutes an excitingcispleich has to be put in conjunction with

one particular key aspect that the field reseatd¢teadquarters’ level reveals: at headquarters’
level, it was identified that the headquarters’ agament faces the risk of knowledge loss
when sharing knowledge with its business networlsudisidiaries. Knowledge sharing was

identified as a process that always includes tinelesereleasing some form of knowledge to
the recipient. The risk is the potential knowledgss that occurs when the headquarters

shares knowledge with its subsidiaries.

To sum up, SECTION Il presented that the field aesle discovered various aspects
of how subsidiaries differ in the obstacles thatytfiace when sharing their knowledge with
the headquarters. The analysis led to the conciubiat context similarity of the knowledge
which is supposed to be shared amongst the panagsplay an important role in preventing
obstacles related to the process of sharing kn@eleMoreover, SECTION Il explored the
willingness of the subsidiaries to reverse thely kaowledge. It was further discussed that

subsidiaries face no or only minor risks when rewvey their key knowledge to the
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headquarters. This finding was compared to onerksult which emerged from the field
research at headquarters level. In PART I, it wlasitified that the headquarters regards itself

as facing risks when sharing its knowledge wittsrbiusiness network of subsidiaries.

SECTION IlI

SECTION IlIl combines the presentation and discussibthe field research which explored
the external environments of the various subsigarin particular, it is identified who or
what belongs to the different external environmeiMs®reover, the following paragraphs
identify how the access to specific external enviments influences the way knowledge is
created within the various subsisdiaries. Finatlys summarised why the employees regard

their subsidiaries as offering valuable knowledgsds to the headquarters.

5.2.4.6 Who or what belongs to the external envitent of a particular subsidiary?

5.2.4.6.1 Research question 6: results

» The Philippine subsidiary
The answer depends on whether the question is beskgd to the senior local
management or the software engineers. Importardrieadt partners for the senior local
management are customers. These customers mostly from the food and beverage or
chemicals sector. Although the Philippines havebes®n a significant sales revenue market
for the MNC up to the time when the field reseaxghs carried out, the senior local
management highlight that this situation is likedychange in the future. In this context the

interviewee 10 of the Philippine subsidiary highlied:
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“Our contact to customers is increasingly importaotus. We want to understand their
expectations. Only when we understand their exfienta we can offer suitable products in the
Philippines in the future.”

In other words, to learn about customer expectatmnstitutes an important form of
knowledge sharing with external partners. The sdoical management emphasise that their
collaboration with both existing, as well as potahntcustomers is planned to be increased in
the near future.

The five software engineers who were intervieweplar that their external partners
are generally either friends from university, fomoelleagues, colleagues from other firms
who they get to know when attending training cosiraed workshops organised by academic
institutions, and people they get to know when gisinline community portals.

Knowledge sharing with external partners was idieatias representing a common
activity between software engineers. None of theriulewees mentioned that through this
knowledge sharing a loss of their own knowledgeldaevelop. When asked directly about
the potential loss of knowledge, the responses wstally short, exemplified by a single
sentence from one of the software engineers:

“No, there is no loss of knowledge”.
Nonetheless, a concept that emerged from the fiekkarch was that the sharing of
knowledge with external partners is very importenthe software engineers. All of the five
interviewees mentioned during the interviews thairtwork can be a lonely experience, and
that they would even hazard the consequences oé $oss of knowledge rather than not
interact with their external partners.
» The US subsidiary
The most important external partners of the US igidry are its customers. These

customers are based primarily in North America dmadve distinct expectations of the
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products that they want to have. They are notnglio buy products that are designed in the
German way and, although they are technically éxggldo not match their expectations in
terms of size or other distinct criteria.

Moreover, the supply chain function highlighted theportance of suppliers as
important external partners. This supplier baselde@®me more global since the acquisition
by the MNC. In this respect, interviwee 18 pointed:

“A lot of our suppliers are part of the company#lzal
supplier network....I think that due to the acd@ssur new supplier network,
we can offer better quality,
and we are also more cost effective.”
» The Indian subsidiary

The most important external partners of the Indiabsidiary are the customers within
the Indian market. The sales function that encosgmseveral employees who had been
working for the MNC even before there had been R&a production functions in India,
have especially strong, long-term relationshipshwiteir particular customer base. In this
connection interviewee 22 cited:

“For some time, we have regional sales offices asrmdia. Many relationships with
customers exist for many years. This is very usefdlhelps to develop our customer base in the

future.”

Moreover, the sales function shares knowledge tabmese customers with other
employees of the sales functions not only in Indiat also within the overall business
network of the MNC. Through the documentation oftomer contacts and activities,
potential new customers that are linked to theasusts in India are also located in other
markets outside India. Other important externatrpas of the Indian subsidiary are Indian-

based suppliers. They are identified by the loagbpyy chain function and constantly
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monitored in terms of the quality of their produotsproduct parts. To ensure the
quality of the products that are developed and ywwed within the Indian subsidiary, the
supply chain function follows strict standards wimeanitoring their suppliers. In cases where
suppliers are not able to maintain the quality hdirt products, they are excluded from the
supplier base and are not consulted a second time.

In conclusion, while the interviewees in the US andian subsidiaries highlight the
importance of customers and suppliers as their regiarnal partners, the employees in the
Philippine subsidiary mainly rely on personal catdaas the most important external
partners. This is not surprising, because the phile subsidiary is, primarily, concerned
with software engineering and does not have angrathbstantial functions like the US and

Indian subsidiaries.

5.2.4.6.2 Research question 6: discussion

In the following paragraph, two aspects of the itesevealed in respect of this sixth research
question are discussed. To begin with, the diffeesnof the external environments that the
subsidiaries develop are explored in more detaihs8quently, on the basis of the results of
the field research carried out in the Philippinbssdiary, it discusses the way in which the

external environment constitutes a medium for piaeknowledge loss.

Differences in the external environments of thbssgliaries: the example of the US and Indian

subsidiaries
A key aspect of the field research carried outesspect of this sixth research question is that
the three subsidiaries differ in the external emwmnents that they develop. This aspect

reflects the literature on the external environmeshtreviewed in chapter two. Nonetheless,

267



the US and Indian subsidiaries, although differentature, both have their principal external

partners as customers as well as suppliers.

The external environment as a medium for potettigiwledge loss: the example of the Philippine
subsidiary

A further valuable aspect that the case study teveahat the external environment of the
Philippine subsidiary constitutes a medium for ptitd knowledge loss. The field research
highlights that the software engineers depend oseclies with their external partners, in
order to discuss particular problems that they faten completing the tasks set by the
headquarters. These discussions always include koavdedge loss, because the knowledge

is shared with an outsider.

5.2.4.7 How does the access to a specific extegnalronment influence the way
knowledge is created within a particular subsidiaywell as reversed by a particular

subsidiary to the headquarters?

5.2.4.7.1 Research question 7: results

= The Philippine subsidiary

Although the market in the Philippines is to be@eped much more in the future, the
two senior local managers who were interviewedcare/inced that the knowledge that they
currently share with their customers in the Philgg, influences the knowledge that they
reverse to the headquarters. For the future, where noollaboration with customers is
planned, the extent to which knowledge is sharetth Wie customers and reversed to the
headquarters’ management is to be extended.

All software engineers who were interviewed point that their specific external

partners have a significant influence on how knolgk is created at the Philippine

268



subsidiary. Because of their support, it is alnadaiays possible to solve particular problems
and thus the external partners have an indire¢tiente on the knowledge that is later
reversed to the headquarters.
* The US subsidiary

The senior local management stress the importahtteedNorth American customers
as their most significant external partners wheugrice the local knowledge creation process
as well as the ability to reverse knowledge tohtbadquarters. A short while before the field
research was conducted, the close collaboratiom wite of its customers from the
pharmaceutical sector led to a shared adaptatioanoéxisting weighing product to the
specific needs of a customer. Interviewee 13 hihitdid in this respect:

“On our tour, | also mentioned the name of one wf key costumers.
Together we developed a specific weighing instranwliich has no display and is used for testing
consumer behaviours.”

Because this adapted product could also, potentideé of relevance to other
customers from this or a related sector, the coflaion with the customer has been
especially beneficial to the US subsidiary. In otwerds, this collaboration not only enabled

knowledge creation but also created knowledgedbalid be reversed to the headquarters.
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* The Indian subsidiary

Through the close relationship with Indian custmneheir expectations and their
expertise, new products are generated. Therefbee,atcess to Indian customers has a
significant impact on the way knowledge is creaatdhe Indian subsidiary. In these cases
where products that have been developed in Indid, vehich are expected to also be of
interest to customers outside India are sold glpptidle knowledge that is gained through the
access to the Indian customers also influencesktimvledge that is reversed to the
headquarters.

Taking a closer look at the influence of the acaess the availability of the external
partners on the way knowledge is created at thamnslibsidiary, as well as the ability of the
Indian subsidiary to reverse knowledge to the heardgrs, the case study reveals that the
extent of knowledge sharing with external partnéms, creation of new knowledge and the
extent of how new knowledge can become reversedh&o headquarters, has been
continuously increasing over the years. The devetyp of new products that meet the
expectations of the Indian customers was alsdarbeginning, also heavily dependent on the
support of the headquarters. However, the deperdencthe headquarters to create new
knowledge has been reported to be far less by the field research was carried out. In
many cases, it seems that the R&D function feedd thcould develop much more if the
headquarters would give them the opportunity.

Moreover, knowledge sharing with customers has lelddo a much higher speed of
how products are developed as well as produced.iifstance, one customer required a
weighing product to determine the weight and volushesuitcases and bags of passengers

boarding aeroplanes. The customer wanted to havedales available within 30 days. The
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R&D function as well as the rest of the functiorigh®e Indian subsidiary had no experience
in developing and producing a product within suckhart space of time. Finally they were
able to deliver the product within 30 days. This kit them with greater confidence that they
like to advertise, particularly to the headquariensl other German subsidiaries where such
speed of development and delivery of such a prodasinever before been achieved.

In summary, the field research within all three sdiaries reveals that access to
specific external partners, especially to custombes a significant impact on the way
knowledge is created in the subsidiaries, and erktiowledge reversed to the headquarters.

In the case of the Philippine subsidiary, the agdesspecific external partners, e.g.
former colleagues, has further been proved to lag&ong influence on the ability of the
software engineers to solve problems within thesal projects, and to be able to reverse this

knowledge to the headquarters.

5.2.4.7.2 Research question 7: discussion

The main aspect of the results, explored in respietttis seventh research question, is that the
external environment of the subsidiary has a siggnit impact on the way knowledge is
created within the subsidiary and also, importaryersed to the headquarters. Particularly
in the case of the latter relationship, the sigatfit impact of the external environment on the
nature of the knowledge that a subsidiary reveteethe headquarters, has not yet been
discussed in the contemporary literature. Takiryaader perspective, this relationship may
be linked to the ambidexterity perspective, whiaggests that a firm must explore as well as
exploit knowledge that is located within, as we# autside of, itself (Rothaermel &
Alexandre, 2009). The case study MNC juggles tbrsnfof knowledge creation through its

subsidiaries along with the access to particuléereal environments that they develop.
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5.2.4.8 Why do the employees of a particular sudnsidregard their subsidiary as
offering a valuable knowledge base to the headguarbesides the influence of its

external environment?

5.2.4.8.1 Research question 8: results

» The Philippine subsidiary

From the perspective of the interviewees of thdipfiine subsidiary, the subsidiary
constitutes a valuable knowledge base to the dvanalness network because, over the years,
national as well as foreign-headquartered MNCs hea@gnised that the Philippines
constitute a location that produces many gradufates national universities with software
engineering degrees. Interviewee 11 states:

“Well, 1 think that Manila is a really great plader multinational companies which want to
establish software development abroad. The cdabolir is compared to many European as well as
North American countries really low. Plus, herdlie Philippines we have a lot of young graduates

who are looking for international employers.”

Studying IT-related subject areas has become ewwr popular with school leavers
since the number of employers in the IT sectoriheseased over the years. Although, it is
common in the Philippines that graduates leave ttwintry for job offers from abroad, there
is no problem of a substantial brain drain in theaaof software engineering; in other areas
e.g. medical care, the situation is different. Hergroblem of the brain drain has emerged
over the years leading to a lack of experts to guae sufficient care nationally. Moreover,
the field research identifies that the majority ioferviewees of the Philippine subsidiary
believe themselves to be valuable knowledge proside the overall business network
because the subsidiary is located in a sales m#r&eincreasingly becomes relevant to the

MNC.
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* The US subsidiary

From the perspective of all interviewees of the &ifbsidiary, the subsidiary is a
valuable knowledge base to the overall busineswark} because it is located within the
North American market and thus is close to the WNdkimerican customers as well as
suppliers. In this connection interviewee 18 paintet:

“l guess when you want to grow as a European-basedpany you primarily
look at the US and Asia.”

Moreover, the interviewees regard their subsidasya valuable knowledge provider
because it possesses key knowledge in the areatef analytics and electrochemistry. This
knowledge was developed prior to the acquisitionhef US subsidiary by the MNC, and is
regarded to be attributed to the availability gpests in the required areas.

» The Indian subsidiary

From the perspective of all interviewees of theidndsubsidiary, the subsidiary is a
valuable knowledge base to the overall businessanktbecause the subsidiary is located in
the Indian market and is thus closely connectedh® Indian customers and suppliers.
Moreover, the interviewees regard their subsidasya valuable knowledge provider because
of the large pool of experts available in the amgfaslectronics and software engineering who

the firm can hire at a much lower cost in India pained to Germany.
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In this respect, interviewee 20 mentioned:

“We do have excellent universities which have reddy high numbers of graduates. The
company therefore has a lot of options to recryfiexts here in India. Moreover, especially when
comparing the cost of labour in India to that inr@any, it is obvious that India is in many ways

more suitable for the company to establish actsiti
I am well aware of the good education in Germany tre availability of experts in the field
that the company is interested in, but still, yoow, here in India we can do also a lot of actestat
a much lower cost compared to Germany.”

In summary, the field research identifies thatititerviewees of all three subsidiaries
regard their subsidiaries as valuable knowledgeedder the overall MNC because the
subsidiaries are located in the sales marketstiieaMNC intends to serve. All interviewees
further suggest that the subsidiaries are regassgedonstituting valuable knowledge bases
because they are located in economies where theagoin system offers a large pool of

experts in the areas where the MNC has an interest.

5.2.4.8.2 Research question 8: discussion

The main aspect of the results of the case studgalg, in respect of this eighth research
guestion, that although the research question e&odead to explore factors besides the
external environment that lead employees of a didryi to think of the subsidiary as a

valuable knowledge base to the overall MNC, themdl partners still seem to be the main
drivers for the employees to think of their subasitis as valuable knowledge bases. The
market in which the various subsidiaries are embddite regarded as one main factor why
the subsidiaries are identified as valuable knogdedbases. It is the closeness to their
customers (all subsidiaries) and suppliers (thead® Indian subsidiaries) that enables them

to share knowledge and create the market knowlddgehey reverse to the headquarters. In
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a nutshell, this result supports the resource-dégrery perspective as, for instance, applied
by Fredericks (2005), in the way that the headguariccesses important market knowledge
that may be regarded as one resource of the MNsighrits subsidiaries. Together with the
internal existing knowledge base of the MNC, thesaurce is a key ingredient when
developing new products and maintaining its contipetadvantage.

In addition to the market, the availability of ex{zewithin the economies in which the
subsidiaries are embedded, is regarded as a fuftmtor why the employees of the
subsidiaries recognise their subsidiaries as véduaimwledge bases to the overall MNC.

All in all, both factors that lead the employeestibé subsidiaries to regard their
subsidiaries as valuable knowledge bases, reftecdifferent theoretical approaches of the
impact of the local embeddedness on knowledgeioreat the firm that were reviewed in
chapter two. Here, the field research explores dhisting theories by focusing on the
subsidiary, either being located in a develope&memerging, economy.

Moreover, both factors also support what has beand at headquarters” level. Here,
one key theoretical insight deals with the impatteoonomic dynamics on knowledge
creation in the context of the MNC. The nature bése economic dynamics may be
associated with the impact of the external envirenton knowledge creation as it has been
defined by the three subsidiaries. The concludmgpter will combine the theoretical insights
emerging from both levels of analysis in a model.

To sum up, SECTION Il presented and discusseddifferences in the external
environments of the subsidiaries. In this respéctwas identified that an external
environment can potentially constitute a mediumifoowledge loss. Moreover, the section
discussed that the access to a particular extemaonment does not only have an impact on

the process of knowledge creation at subsidiargljebut also on the knowledge that a
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particular subsidiary reverses to the headquarteubsequently, it was identified that the
external environment along with the availability eXperts in the respective economies, are
the main factors why subsidiaries regard themsedgesffering a valuable knowledge base to

the headquarters.

In conclusion, this chapter presented the restiltseocase study carried out as part of
this thesis. The chapter is mainly composed of pands that reflect the two levels of analysis
adopted within the case study. PART | discusseddhelts with regard to the sub case study
carried out at headquarters level in Germany, PAR&capitulatorily discussed the results in
respect of the sub case studies conducted at satysidvel in the Philippines, in the USA
and in India. Altogether three theoretical insightsre presented. In particular, the chapter
demonstrated how the theoretical insights are gtednin the data which was collected.
Finally, it was presented in what way the case \stgenerated further important aspects

which explore the main research question of thesithin depth.
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6. CONCLUSION

The thesis has revealed why it was important tdeegpseveral themes related to the broad
subject of KM. In this respect, the thesis hasipaldarly identified that the importance of
KM, although it has existed for some time, remasignificant for academics as well as
practitioners, and also offers a number of furtfesrets that have not been practically or
theoretically explored. The case study carriedioahis MNC provided several exciting new
aspects and theoretical insights that have not ba#isnoussed in such a context in
contemporary literature. This last chapter has imwportant aims. First of all, it discusses
how the objectives of the thesis have been metrilyg, it identifies the limitations of the

thesis as well as presenting ideas for future rebea

6.1 How has the objective of the thesis been met?

Chapter one provided four boxes that touched orrdlevant aspects of KM that had been
identified for detailed exploration within the tlesMoreover, chapter one highlighted

distinct gaps in the contemporary literature inpeet of these aspects. The subsequent
paragraphs briefly review how the case study explothese aspects as well as which

theoretical insights could be generated.
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6.1.1 The importance of knowledge at firm level

In box 1 of chapter one, it was stated that tlezdiure identifies knowledge as a resource that
plays a central role in the management of the fbetause it is regarded as a major
determinant of the firm’s innovative capacity and rfelated performance and behaviour.
Moreover, subsequent parts highlighted how and evhiemns create their knowledge has not
yet been systematically explored and that this miasen applies particularly to MNCs that
are not large.

The thesis explored the creation of knowledge amamMedge sharing in the context of
a German-headquartered MNC, its headquarters, amd df its geographically dispersed
subsidiaries. The case study has shed light on letpe creation as well as knowledge
sharing amongst the various parties and provided ftlowing key findings: the MNC
organises most of its knowledge creation, protaecaod knowledge sharing processes by
implementing a “technology differentiation” appreacthe “technology differentiation”
approach ensures that some of the key competethieiethe MNC holds are spread amongst
its subsidiaries. By the same token, the case staled that the subsidiaries are never in a
position where they might gain the sum of knowletltg is needed in order to develop and
produce an entire product. The link between thehitelogy differentiation” approach, and
the management of reverse knowledge flows fromididrges, constitutes a key theoretical
insight that has not yet been identified in therature.

In particular, the “technology differentiation” apach represents one way how an
MNC protects its key knowledge. Chapter one idedifthat research in respect of how a
firm might protect its resource knowledge effediyvis still in its infancy. The case study
indicates that, although the MNC faces knowledgss lthat can potentially lead to product

piracy, the headquarters management is well aviatepbtential loss of knowledge does not
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constitute a reason for abandoning knowledge shawith its subsidiaries, or not
strengthening their ability to create their own Kaywledge. In this respect, an exciting
aspect emerging from the case study is that the Mid¢Gses on knowledge creation in its
subsidiaries, and knowledge sharing between thsidiabes and the headquarters, as a result
of the developments within its subsidiaries. Paléidy with respect to its Chinese and Indian
subsidiaries, the set-up of the subsidiaries wasassociated with access to any particular
knowledge, or the opportunity to create sendekshofvledge in these economies. In contrast,
first and foremost their set-ups resulted from Isgoag strict policies and tariffs that China
and India imposed on imported products.

Specifically, one practical implication that emesdeom the case study is that MNCs
headquartered in a developed economy must findlan@@ between protecting their key
knowledge, whilst at the same time, integratingwdealge that is created at subsidiary level

in emerging economies.

6.1.2 Reverse knowledge flows in the MNC

In box 2 of chapter one, it was stated that moghefexisting literature on knowledge flows
within the boundaries of the MNC has focused owé&rd knowledge flows that are sent from
the headquarters to its subsidiaries. It was tine @ii the thesis to explore the opposite
direction of knowledge flows, reverse knowledgem$o which are sent from the subsidiaries
to the headquarters. The case study provided deasgacts of the different types along with
the nature of the different types of knowledge thatsidiaries reverse to their headquarters.
In this respect, the case study was particularlyalde because it revealed new facets of how
subsidiaries that are located in different econgpieth developed and emerging economies,

differ in the type and nature of the knowledge thaty reverse to the headquarters.
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To briefly touch on the key aspects of the results:

» The results indicate that what was unexpected byh#tadquarters was the relatively
short time that the Indian subsidiary took to tfarms from a knowledge recipient to a
sender of knowledge to the headquarters. This agpealuable, because the ability of
subsidiaries that are located in emerging econotuiesnstitute a valuable knowledge
source as well as knowledge sender to the MNCnigdd.

» Furthermore, a valuable aspect of the case stubdgsed on the result that differences
in the nature of reverse knowledge flows that slibges send to the headquarters can
be related to the key competencies that the subgdipossess.

» The results indicate that the main obstacle thathbadquarters management faces
when managing and exploiting knowledge relatesnimwkedge loss that may lead to
product piracy.

The main theoretical insight emerging from the itssis that the high dynamics in
emerging economies forces the MNC to set up praslucdnd R&D functions; the latter
because only R&D employees who are located on tbangl in the dynamic economies
understand these dynamics and are able to respotitemn in contrast to R&D employees
who are located in an economy with less dynamite Key practical implication of this
theoretical insight is that in order to succesgfabbmpete in emerging markets, MNCs, which
are headquartered in a developed economy such r@sa@g must possess and strengthen

certain R&D activity locally in emerging economies.

6.1.3 Subsidiaries and their external environments

Box 3 revealed that the literature increasinglydss subsidiaries as knowledge senders
rather than knowledge recipients. In this respéctyas acknowledged that subsidiaries

increasingly have an impact on the MNC to gain eerall competitive advantage. However,
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box 3 also highlighted how subsidiaries createrthrowledge and share it with the MNC

needs an improved conceptualisation. A number bfalde aspects on knowledge creation
and knowledge sharing within the subsidiary emerfgexch the case study. For instance, the
case study suggests that the external environntteaittshe subsidiaries develop not only have
an impact on the knowledge creation within the mlises, but also on the knowledge that
the subsidiaries reverse to the headquarters.

Furthermore, the case study generates the thearétisight that the senior local
management at the subsidiaries play a key roleativating their employees to create new
knowledge bases and learning capabilities andgouds drivers of this motivation with the
headquarters. The case study further indicates tlieatheadquarters management is often
perceived as hindering the senior local managernterdllow for sufficient training and
knowledge creation among its employees. Potenti#tliig result might have the following
implication for the headquarters” management: Engbhore effective knowledge creation
within its foreign subsidiaries, the headquartenshagement must find a way to incorporate
any suggestions made by the senior local manad@ésssubsidiaries whilst also leaving them

with more autonomy to decide how knowledge creasdrest organised locally.

6.1.4 The MNC and the sector of mechatronics

The final box, box 4, of chapter one identifiedtth@ost of the studies related to KM in the
context of the MNC focus on large MNCs. Moreovéepainted to the sector of mechatronics
in which studies of the subject area have yet todsged out.

The case study of the thesis examined how the MM@Gc¢h is not a large MNC,
organises KM with special focus on its managemanit exploitation of reverse knowledge
flows sent from subsidiaries to the headquartel®e Gase study presented its “technology

differentiation” approach that is one principalattgy of the MNC to react to increasing
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worldwide competitive pressures. Although the MNQot large, it has production and R&D

functions in most of the main growth markets thaintends to serve. Local presence is
important to allow for cost-effective product adstfins and customer contact as well as
innovative input from its subsidiaries.

The sector of mechatronics constituted a valuaddearch setting to explore the main
research question. The “technology differentiategpproach can only be adopted by the MNC
because of the nature of mechatronics and mechediqroducts, which were reviewed in
detail in chapter four of this thesis. It is thepogunity to split mechatronical products into
different elements and distinct technological arélast allows the MNC to adopt its
“technology differentiation” approach. Accordingligchnology differentiation” may only be
implemented by distinct sectors that focus on petglthat integrate different elements that
can be developed and produced individually. Frormanagerial perspective, a split of
technologies into different areas that are theretiged among different R&D units spreads
across the globe, and is challenging for a numbeeasons. In this context, the case study
highlighted, for instance, that lack of willingnessshare knowledge at headquarter’s level as
well as different approaches towards product deagong R&D units can make the timely
integration of knowledge and technologies difficilMhile the effective integration of
knowledge seems to be a challenge that primarihcems the management at headquarter’s
level, there is another specific situation relatedhe "technology differentiation” approach
which constitutes a potential obstacle for the ngangent at subsidiary level. The case study
identified the frustration of employees at subsili@vel who are primarily concerned with
the technological development of specific partspafducts. In particular, the case study
points to the Indian and Philippine employees wissoaiated the development of fully

functioning products with a lack of trust of the adguarters’ management in the
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competencies at subsidiary level. One implicatibthes association for the management at
subsidiary level seems to be that it tries to camspte its employees for not being fully

involved in product development by offering theiriing in a variety of work-related fields.
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6.1.5 The combined contribution of the theoretinaights

The model below visually combines three theoretinalghts that emerged from the case

study and concentrates the theoretical contribuifche thesis.

At the centre, there is the relatively large knalge base of the headquarters. It
combines several elements that are demonstratedebyarying grey shading. In particular,
this knowledge base also exists of knowledge thaéversed by various subsidiaries. These
relatively small subsidiary knowledge bases areresgnted by the four smaller,
geometrically-shaped elements that are connectesugh hyphenated arrows with the
knowledge pool at headquarters” level. The knowdettmat the subsidiaries reverse to the
headquarters is strongly influenced by: a) the dyna of the economies in which the
particular subsidiaries are embedded, these arbaiged by the grey-shaded, large arrows;
and b) by the senior local management who is syisdablby the smiley character within the

different knowledge elements.

Figure 2: Managing knowledge flows within and asrt®e boundaries of the MNC
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6.2 Limitations of the thesis and ideas for futte@search

The main limitation of the thesis is that it relies a case study of one single firm. The

comparison of the current results to those emergyorg research in related firms (e.g. similar

sized or industry of the present case firm) will deich supplement to the thesis and will

substantially contribute to knowledge of the subgea. In detail, chapter three reviewed that
the dominant criticism in respect of the case stuehgarch strategy is that its related results
would hardly build the basis for generalisation.

However, the case study, which was from the beggrdefined as having an
exploratory nature, revealed a number of excitiag mspects that could, to some extent, be
transformed into theoretical insights.

The paragraphs above summarised three theorgtsights. To give them appropriate
scientific strength, they must be tested in margeaech settings. In this context, future
research should also draw on different researelegfies and methods than those employed in
this thesis.

Another limitation of the thesis deals with theesific relationship between the
researcher and the company studied here. Chapeer éiplains this relationship in detail and
explores the way in which the attributes of theatiehship might influence the research
carried out. The key challenge deals with the dgoesbf how the case study might
demonstrate that the collected data is reliablethis research context, reliability primarily
means that the researcher ensures that the ie®$edo not respond with what they think
the research needs to hear. One practical apptakeh to overcome this challenge was the
split of the single firm case study into four casedies carried out in four different locations.

Moreover, the reliability of the research was gjtbened by a constant comparison of the
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concepts that developed from the data collectdebatiquarters’ level with the data collected

at subsidiary level.
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APPENDIX 11

INTERVIEW GUIDE HEADQUARTERS LEVEL

Ganz allgemein betrachtet, fliel3t aus Ihrer Siclisddh von den auslandischen Tochtergesellschaften

zurtick an die Muttergesellschaft in Deutschland?

Wenn ja, in welchen Bereichen wird Wissen von desiaadischen Tochtergesellschaften an (die

Muttergesellschaft gesendet?

Wie unterscheiden sich die einzelnen Tochtergebalften in der Form des Wissens, welches si

U

an

die Muttergesellschaft senden?

Inwieweit wurden Tochtergesellschaften angesiedett, Sender von Wissen im Bezug auf|die
Muttergesellschaft zu schaffen bzw. Akquisitiongmeclthefihrt, um Wissen in das Muttergesellschaft

zu holen?

Wie werden Wissensflisse, welche von den ausléiediscTochtergesellschaften an die

Muttergesellschaft zurtickflie3en, organisiert uetngnagt?

Gibt es Hindernisse bzw. Probleme, die fur die ®hgsellschaft entstehen wenn Wissen von|den

auslandischen Tochtergesellschaften beschafft dpemutzt wird?

Wenn ja, bitte benennen Sie welche Hindernisse Prableme die Muttergesellschaft bei der

Beschaffung und Nutzung von Wissen durch die adiskémen Tochtergesellschaften entstehen
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APPENDIX 111

INTERVIEW GUIDE SUBSIDIARY LEVEL

Do you regard the headquarters as interested irr koowledge base?

If yes, when exactly or why do you regard the haaders as interested in your knowledge base?

In what way do you feel motivated by the headquaite develop new knowledge bases and lear

capabilities?

hing

Could you give some concrete example in respeathat motivates you to develop new knowle

dge

bases and learning capabilities and how the headgus is helping you to develop new knowledige

bases and learning capabilities.

Do you face obstacles when you share knowledgetétheadquarters? If yes, could you please

some concrete examples.

jive

Under what conditions are you willing to reverseaiy&ey knowledge to the headquarters?

Do you regard knowledge sharing also as a risloselyour own key knowledge?

What do you expect from the headquarters when gwoerse your key knowledge?

What are potential risks that you might face wheyu yeverse your key knowledge to |

headquarters?

he

In what way do you face risks when you reverse keurknowledge to the headquarters?

Who are your external partners?

How do your external partners influence you whem g creating new knowledge?

Do your external partners have an impact on thelkedge that you reverse to the headquarters?
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Taking a rather general view, why do you think thatir subsidiary offers a valuable knowledge b

to the headquarters?

Ase
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