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1. Introduction

Innovative activities in general and innovations in particular are influenced by a variety
of internal and external factors. Thereby, the sources of innovative activities are mani-
fold. Contextual factors, shaped by regional, national and international policies, the
general business climate as well as inter- and intra-firm conditions contribute to the
innovative performance of enterprises. The propensity to innovate is partly intrinsic and
additionally spurred by external factors. Factors which enable and foster the propensity
to innovate are called “drivers of innovation”. They do not necessarily evolve from the
innovation process intrinsically, but can also be found on an aggregate level.

The notion of drivers of innovation is not new. However, it currently experiences a ren-
aissance (Cooke/Schwartz 2007). The contextual character of innovations was noticed
decades ago, causing a debate on external and internal framework conditions which
enable enterprises to innovate and to find new solutions to existing problems. Despite
the tradition of this notion, a structured analysis is still missing. This article looks at the
issue of drivers in innovation processes in MNEs (multinational enterprises) asking for
their geographical origin. MNEs source technological knowledge internationally
(Cantwell et al. 2001) and incorporate it in their innovation process. In order to investi-
gate the geographical origin of innovation drivers, we consider innovation projects in
MNEs as an appropriate object to study, as they host complex innovation projects in-
volving various partners. We will proceed in the following way: We first shed some light
onto the various notions on innovation drivers which emerge from various strands of
literature (ch. 2). This analysis will show that innovation drivers can be found at several
levels (macro-economic framework conditions, the meso level consisting of competitive

1 This article draws upon research undertaken in the project “Regional learning in multinational
companies”, financed by the Volkswagen Foundation. We would like to thank our interview
partners for their openness, patience and the disposition to explain the characteristics of
innovation processes to us as non-technicians. All the interviews were conducted by the
authors.

2 Elisabeth Baier, Fraunhofer Institute ISI, Karlsruhe, elisabeth.baier@isi.fraunhofer.de.

3 Jannika Mattes, University Oldenburg, jannika.mattes@uni-oldenburg.de.



and cooperative forces, and enterprise-internal drivers at the micro level). Although
these levels do not allow to draw conclusions regarding the geographic origin of the
drivers, they provide a useful starting point. We propose to take a knowledge-oriented
approach to root innovation drivers in the innovation processes (ch. 3). Therefore, we
subdivide the innovation process into functional arenas of innovation and characterise
them regarding the importance of explicit and tacit knowledge. This leads us to three
hypotheses which link geographical origins of innovation drivers to knowledge charac-
teristics of the arenas. After some methodological considerations (ch. 4), we move to
the empirical analysis of selected innovation projects (ch. 5), which allow us to test and
discuss the hypotheses (ch. 6). The article finishes with a brief conclusion (ch. 7).

2. State of the art

Without explicitly addressing innovation drivers, the topic is present in various scientific
debates. The already existing literature concentrating on drivers of innovation can be
structured in a threefold way. Firstly, it deals with driving forces that belong to the gen-
eral macro-economic framework which represents the scope of action for MNEs. Sec-
ondly, it addresses drivers of innovation on a meso-level, targeting the interaction be-
tween MNEs and other actors. Finally, a third thread of literature concentrates on en-
terprise-internal drivers of innovation. We will now briefly summarize the contributions
of these different debates in order to allow an enhanced understanding of what innova-
tion drivers are and where they originate.

2.1 Macro level

Drivers of innovation that come from a macro- level are enterprise-externally deter-
mined and even MNEs have none or only limited means of influencing them.

At this level, we can identify three relevant innovation-economic approaches which
provide a suitable framework for the classification of drivers of innovation (Meyer-
Krahmer 1999). The first theoretical concept is provided by evolutionary approaches in
innovation economics. Path-dependency and technological development depend
strongly on learning processes and interaction between the different actors involved in
innovation processes. A second theoretical basis can be found in the lead-user concept
(von Hippel 1988) that states that the integration of lead-users in technological devel-
opment may improve the process of technology development. The third relevant thread
of literature is the theory of innovation systems, which seizes user-producer-
relationships, knowledge as fundamental resource for innovation and learning, the role



of the public sector, including its responsibility for education and R&D as enterprise-
external sources of innovation (Lundvall 1992). The important role of the public sector
in the innovation process, especially its direct support of the R&D, system has implica-
tions on the conduction of innovation policy.

From a policy perspective, innovation drivers are new forms of innovation governance.
This includes the management of interfaces, the building and organisation of (innova-
tion) systems, the provision of platforms for learning and experimenting, the establish-
ment of an infrastructure for strategic intelligence, the stimulation of demand and the
development of a clear vision (Smits/Kuhimann 2004). Further (innovation) policy in-
struments target the macro-economic framework and in this manner foster MNE-
internal innovation processes through external stimuli. The creation of favourable con-
ditions for welfare and social peace, security of markets by regulative guarantees,
overcoming global effects of locally caused disturbances and, finally, facilitating re-
gional, national or sectoral innovation systems (Blind 2004; Kuhlmann 2001) clearly
belong to the instruments targeting general framework conditions. As innovation policy
instruments fulfil functions on regional, national and supra-local levels, an integration of
different spatial levels is called for (Fromhold-Eisebith 2007). Since MNEs are entan-
gled in actions on different levels, they are most likely to profit from an improved effec-
tiveness by a coherent innovation policy which is characterised by a clear division of
competences and functions among multi-level actors.

Regional systems of innovation perceive the economic position of a region as the result
of path-dependent developments and institutionally anchored governance structures.
The generation of synergy effects between institutional and technological development
paths is very promising for increasing regional innovative capacity and for creating a
new regional identity (Braczyk/Heidenreich 1998). Besides regional institutions and
local organisations, collaborative networks are likewise important and influence firms'
innovation activities significantly. Within this context, different forms of regional systems
of innovation can be identified, which are in turn characterised by different geographical
origins of the knowledge sources that spur innovation and is achieved through coop-
eration (Asheim/Isaksen 2002). Further, spatial proximity is important, due to the fact
that the transfer of tacit knowledge requires a higher degree of mutual trust and under-
standing which can be gained through shared values and culture (Maskell/Malmberg
1999). MNEs may benefit from their regional embeddedness as they have access to
the local knowledge base, to the institutional infrastructure and to local cooperation
partners. Regional innovation system and clusters therefore act as drivers of innovation
on a regional scale.



All in all, general framework conditions act as driving forces for organisational innova-
tion processes. These can be political innovation policies as well as path-dependent
developments which create an environment favouring or hampering innovation. The
geographic origin of these drivers varies, although those in force in the direct regional
surroundings are most decisive.

2.2 Meso level

MNEs need to incorporate a variety of resources that are not necessarily available in-
ternally. This is why contributions at the meso level focus on inter-firm cooperations.
The drivers identified here are not general framework conditions as at the macro level,
but result from direct interaction with partners. This interaction gives way to the integra-
tion of knowledge from different social entities, whereby additional competences can be
obtained either individually, through communities of practice or via networks.

An internal lack of specific resources incites companies to cooperate and thereby in-
clude external drivers in the process of innovation. Reasons for and consequences of
cooperation are manifold. First of all, MNEs cooperate in a search for heterogeneity,
which is often regarded as a source of innovation (Powell/Grodal 2005). Cooperation
thereby serves to break up rigid structures (Grabher 1993). Through external coopera-
tion, MNEs have access to knowledge which is not available internally (Zhang et al.
2007). Thus, cooperation carries enormous potential for MNEs and acts as an enabler
in the combination of heterogeneous knowledge (Fagerberg 2004; Teece 2000; Gery-
badze 2005). In this resource-based view, externally obtained resources such as
knowledge, but also material impact factors, drive innovation projects forward and are
crucial enough to make MNEs cooperate with external partners.

Besides cooperation, vigorous competition in geographic concentration of intercon-
nected enterprises is stressed in the literature of clusters (Porter 1998; Porter 1990).
The competition with other firms can increase the urgency upon MNEs to launch new
products and therefore act as a driving force: It incites new innovation processes.

On the meso level, innovation drivers result from direct cooperation or competition with
organisational and institutional partners. Such partners can come from various back-
grounds in the region and worldwide.

2.3 Micro level



Another thread of literature, which is occupied in a more implicit manner with innovation
drivers, is settled at the micro level. Hereby, the focus lies on knowledge and project-
internal characteristics. More than the other two levels, it has a management dimension
and is rooted within the enterprise.

Although the external driving forces determined on macro and meso levels do matter,
Beugelsdijk (Beugelsdijk 2007) concludes that firm specific drivers of innovation are
more important than a firm's regional environment. This points to the significance of
such internal drivers and explains why local knowledge spillovers as drivers of regional
innovative activity have to be complemented by insights from learning and the change
of routines in firms (Caniels/Romijn 2005). In addition to the considerations on competi-
tion and concentration in space as potentially driving forces in the innovation process,
the enterprise strategy sets the framework for company-internally driven factors that
have an influence on innovation (Porter 1998).

Key drivers of innovation in large enterprises are the internal technological environ-
ment, especially the technology strategy, idea generation and idea quality, and, partly
externally driven,, technology acquisition and exploitation (Koc/Ceylan 2007). Since the
development of a technology strategy and the idea generation are primarily shaped
enterprise-internally, however, not individually, this points towards the significance of
internal cooperation and knowledge management.

Due to their size, their dispersed nature and the structure as “Betriebe von Betrieben”
(“company of companies”) (Pries 2000), MNEs possess a larger pool of resources and
a more diversified knowledge base. Thus, similar factors to those which can be ob-
tained through external cooperation are also available internally. This explains why
MNEs do not necessarily need to draw upon external resources in order to incorporate
diversity. Their first option is rather an internal collaboration, i. e. with another subsidi-
ary or with the headquarters, often in different countries (Hislop 2003). This propensity
to collaborate internally leads to a rising internationalisation of R&D, although not nec-
essarily to a dispersion of projects (Gerybadze et al. 1997). MNEs transform into poly-
centric networks of knowledge production and knowledge dispersion, maximising both
globalisation and localisation advantages (Pries 2000; Bartlett/Ghoshal 1989).

As MNEs evolve into dispersed heterarchies of learning (Hedlund 1994), knowledge
management becomes the key driving force in innovation processes. The successful
implementation of knowledge leads to a higher propensity to innovate. Tacit and codi-
fied, local and global knowledge and the understanding of the different channels and
mechanisms of how to exploit theses sources contribute to innovation (Bathelt et al.
2004).



Innovation is, per definition, a process of knowledge handling and knowledge combina-
tion. This is why knowledge serves as an important, if not the most important, source in
innovation processes (Teece 2000). Thus, the exploitation of internal resources and the
therefore required enabling management structures are core issues in MNE knowledge
management. The generation of knowledge in enterprises targets the handling of im-
plicit and explicit knowledge which is present in an enterprise. Necessary preconditions
for a successful knowledge management are an open communication structure, auton-
omy of employees, fluctuation and creative chaos, redundancy of information, diversity
and multidisciplinarity (Nonaka/Takeuchi 1997).

Further enterprise-internal determinants of innovation can be found in the motivation of
employees. Motivation is crucial for decision making and depends on the benefit which
an employee can achieve through the respective action (Heckhausen et al. 1987;
Nonaka/Takeuchi 1997). Pecuniary, material and non-material incentives are able to
increase the motivation of the individual employee and can be used as management
tools in this context (Heckhausen et al. 1987; North 2005), thereby facilitating the pro-
gress in innovation projects. At the same time, MNEs can draw upon more established
processes for settling conflicts and coordinating various activities (Gopalakrish-
nan/Bierly 2001).

In conclusion, the most specific drivers of innovation reside at the company-internal
micro level, both in the subsidiary itself and in the company group. These drivers are
based upon strategical considerations, knowledge and the motivation of the employees
to trigger innovation processes themselves.

2.4 Summary

Factors that spur innovation are found at different economic levels and can be ex-
tracted from various debates. As a synopsis to our research we propose the following
structure for a compound and coherent presentation.



Table 1: Drivers of innovation structured according to their origin

General framework conditions
(macro- level)

Collaboration and cooperation
(meso-level)

Enterprise internal
(micro-economic level)

technological development
due to learning processes and
interaction and integration of
lead-users

user-producer relationships

adoption of new innovation
policy instruments, new forms
of governance such as man-
agement of interfaces, strate-
gic intelligence, regulative
guarantees, facilitation of re-
gional, national and sectoral
innovation systems

integration of different spatial
levels in innovation policy

institutionally anchored gov-
ernance structures in regions
and the creation of regional
identity

local networks to draw upon
unique regional resources

local knowledge spillovers

geographically  concentrated
competition

search for heterogeneity
break-up of rigid structures

access to knowledge which is
not available internally

access to further material
impact factors

technology acquisition

competitive pressure to inno-
vate

technology strategy

management strategy

idea generation

internal incorporation of di-
versity, internal cooperation,

leading to internationalisation
of R&D

exploitation of the advan-
tages tacit and explicit knowl-
edge

conflict management and
coordination of activities

open communication struc-
ture

autonomy of employees

fluctuation and creative
chaos

redundancy of information
and diversity

motivation management

financial resources

Source: own representation.

Although a multitude of drivers has been identified and presented, a coherent analysis,
especially with regard to their regional origin, is still missing. We could observe that
drivers from all levels are regionally concentrated or more dispersed. The multitude of
drivers we have identified shows that there is no universal driving force which can trig-
ger innovation in a sufficient way. Innovation projects are rather driven by a set of influ-
ences, especially if MNEs are the object of interest. We will thus now turn to a closer
analysis of how the nature and thus the geographic origin of innovation drivers varies in
the course of an innovation project.




3. Model of innovation drivers

In order to develop a model of innovation drivers, we proceed in the following way:
Starting with definitions of MNE and innovation projects, in a second step, we investi-
gate the character of innovation processes regarding their different functions, so-called
“arenas” of innovation. Finally, by analysing the significance of different modes of
knowledge in these arenas, we derive our hypotheses which will then be tested empiri-
cally.

MNEs are commonly defined as firms that control and manage production located in
two or more countries (Caves 1996; Dunning 1993). Furthermore, MNEs produce for
markets throughout the world (Root 1990), engage in substantial foreign direct invest-
ment, and actively manage their foreign-based assets (Krug/Daniels 2008). MNEs are
thus “companies of companies” (Pries 2000), constituted by a headquarters and sub-
sidiaries in several countries.

Innovation projects are defined as strategically significant product or process innova-
tions which are rooted in different organisational units across all organisational levels.
Related activities include not only research and development, but also the market
launch. The resulting interaction of multiple levels within the enterprise and the inclu-
sion of external partners leads to a complex structure of potential drivers of innovation,
encompassing a multitude of the factors proposed in the literature analysis.

Such processes of innovation have traditionally been analysed as a linear flow of activi-
ties, including different stages of innovation that are followed through sequentially. A
prominent example from IT, hereby, is the waterfall model. This model has been re-
garded as outdated for a long time. Successive models such as the chain-linked model
(Kline/Rosenberg 1986) respect the higher degree of reflexivity and the possibility of
feedback-loops in a process of innovation. The most current versions of innovation
models describe the process as circular (Schoen et al. 2005) or model it in a fluent
way, leaving both the incorporation of functions and the timing of their inclusion open
(Hage/Hollingsworth 2000). Hage and Hollingsworth thereby propose to regard innova-
tion projects in terms of arenas, where each arena describes all activities related to
innovation-specific functions. Altogether six arenas were identified: basic research,
applied research, development, production, quality control and marketing. Each arena
transcends both departmental and organisational boundaries and can include actors
from any part of the company as well as external partners.

This arena model of innovation has several positive implications for our analysis. By
not limiting arenas to particular departments or companies, each arena includes all
relevant innovation drivers for a particular function of innovation. Furthermore, it con-



siders all the important “steps” of innovation, without implying their linear succession. In
order to simplify where possible, we adapt the model slightly: We do not differentiate
between basic research and applied research, but merge them into one arena of “re-
search”.

We will now move on to an analysis of the drivers of innovation as a function of these
arenas. The underlying idea is that the origin of the dominant drivers of innovation de-
pends on the importance of implicit and explicit knowledge in each of these arenas.

Jensen et al. (2007) state that the production and use of codified knowledge as well as
informal processes of learning and experience-based know-how have positive impacts
on innovation. Especially the combination of both leads to a higher propensity to inno-
vate (Jensen et al. 2007). The connection between transferring knowledge and geo-
graphic proximity has frequently been observed (Malmberg/Maskell 1997). In order to
describe the origin of the drivers of innovation in different innovation arenas, we draw
upon the debate on knowledge and the ubiquitous distinction between explicit and tacit
knowledge (Polanyi 1978; Lundvall/Johnson 1994). While explicit knowledge can be
transferred more easily and communicated between various project partners in form of
written documents and data, tacit knowledge depends for its communication upon per-
sonal, face-to-face interaction (Nelson/Winter 1982; Lundvall/Johnson 2000; Teece
2000), which is easier achieved in geographic proximity (Bathelt et al. 2004;
Sélvell/Zander 1995).Based on the characteristics of explicit and tacit knowledge and
the possibilities to convey these types of knowledge, different types of knowledge re-
quire different types of regional and enterprise-internal settings. We thus conclude that
explicit knowledge can be transferred more easily across bigger distances, whereas
tacit knowledge needs spatial concentration in order to be combined or interchanged.
We will now link this conclusion to the specific arenas.

The functional arenas differ in regard of the knowledge which they mainly depend on.
Although this has not been analysed explicitly for the arenas we have defined, some
authors come to conclusions adaptable to our analysis. General hints can be derived
from March (1991), who distinguishes exploration and exploitation in innovation pro-
jects and concludes that tacit knowledge is more important in the very uncertain tasks
referring to exploration (March 1991: 85). Closer to our own analysis, Koskinen and
Vanharanta (2002) define six phases of innovations for small technology firms,
whereby their steps of invention and the decision to develop correspond to our arena of
research, the development and decision to produce phases mirror the development
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arena, and production and marketing are acknowledged as separate functions.4 Trans-
ferring their findings to our categories, one can conclude that tacit knowledge is espe-
cially important for the arenas of research and development, and, less significantly, for
marketing. Production relies stronger on explicit knowledge (cf. Koskinen/Vanharanta
2002: 63).

This differentiation is consistent with the fact that research — especially basic research
— is a comparably undirected activity which therefore relies highly upon tacit knowledge
(Lawrence/Lorsch 1967: 30). The same is true for development: The tasks performed
are still rather unstandardised and therefore rely upon implicit knowledge. In contrast to
these arenas based on tacit aspects, the process of production is a lot more formalised
(Lawrence/Lorsch 1967: 32). Here, pre-defined procedures are put into practice. Simi-
larly, quality control is mainly about conforming to laws, rules and regulations and
therefore carries important explicit elements. It simultaneously limits the diversity of
products and excludes individual wishes (Blind 2004). Finally, marketing is again
rooted in creative ideas. It relies upon a high level of tacit knowledge which comple-
ments explicit data derived from market research.

These considerations help us to formulate hypotheses on the spatial arrangement of
innovation drivers for the functional arenas.

In production and quality management, as the dominant type of knowledge is explicit,
geographical concentration is not necessary. Difficulties which occur in the process of
putting an innovation into production or controlling its quality can be estimated (compa-
rably) easily: the required information is available in form of handbooks, manuals and
legal documents. Thus, these arenas work across big distances.

Hypothesis 1: In quality management and production, explicit knowledge is dominant;
therefore, innovation drivers are not regionally concentrated.

On the other hand, in research and development, implicit knowledge is prevailing. The
relevant knowledge concerns, above all, technological facts. Creativity and ideas are
likewise important, and trial-and-error processes shape the process of innovation.
Thus, project teams are rather small at this stage, cooperation among the participants
is very intensive, and — in order to be able to transfer all this relevant knowledge -,
geographical concentration is helpful but not ultimately necessary. This leads to the
second hypothesis:

4 Their analysis does thus not allow to draw any conclusions regarding quality management,
which is a function Koskinen and Vanharanta (2002) do not look at.
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Hypothesis 2: In research and development, implicit technological knowledge is deci-
sive; this is why innovation drivers are geographically concentrated.

For marketing, implicit knowledge is also important, but the type of knowledge implied
is different. This time, technological issues are secondary, whereas selling and thus
knowledge about customers and about markets are crucial. Due to the fact that MNCs
usually aim at a global market, very diverse knowledge is needed here. Relying on the
access to all the relevant market knowledge, innovation drivers for this arena are highly
dispersed and internationalised.

Hypothesis 3: For successful marketing, implicit market knowledge is crucial; thus, in-
novation drivers are geographically dispersed.

4. Methodology

In order to test the three hypotheses, we choose a qualitative, case study based re-
search design that allows the examination of innovation projects in multinational enter-
prises. The choice of a case study research design seemed to be the most appropriate
measure for this kind of task. Due to their individual character, case studies are able to
mirror the complexity of innovation processes in MNEs on the one hand and, on the
other hand, allow for a comparative perspective without being too exclusive. Data col-
lection included the conduction of personal, unstandardised interviews which target the
topic of each case study exactly (Yin 2003). This material was complemented by writ-
ten sources of evidence such as records, report and websites.

The objects of analysis were strategically significant innovation projects in six large
German MNEs from four sectors, covering a mix of enterprises from traditional as well
as future-oriented industries based on high and medium-high technology. We chose a
cross-sectoral approach to avoid a bias in our investigation due to sector specifities.

In each of the enterprises, we conducted five to fifteen expert interviews, 50 altogether.
All interviews were carried out on site and in person. Since innovation projects are
among sensitive issues in enterprises, we guaranteed anonymity to our interviewees.
This is why enterprise names are replaced later in the text.

We organised the structure of the conversation as open as possible to ensure that the
experts were able to address all the aspects they considered as relevant for the inno-
vation project. Core topics that had to be covered during the interviews were fixed in an
open interview guideline. They included the organisation of innovation processes in the
MNE, the course of action during the innovation project, organisational features, inter-
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action of different actors and in different arenas, trust, internal and external communi-
cation structures with regional actors and collaboration partners and the incorporation
of external knowledge in the innovation process. Additionally, hard facts on the se-
lected innovation project such as the financial volume, duration, number of people, de-
partments and sites involved were briefly addressed. To include the degree of regional
embeddedness in our research design, these enterprise-internal interviews were com-
plemented by almost 60 interviews with regional actors that were likewise involved in
the innovation project or engaged in regional innovation networks.

The contact to the interview partners was established either via e-mail or telephone,
making sometimes use of previously established contacts with the MNE. Almost all
interview partners consented to a recording of the interview. During the interviews,
notes were taken, which were afterwards completed on the basis of fresh memories of
the interview and with the help of the audio material collected during the interview
process. All interviews were transcribed in order to extract all the relevant information.

Based on the extensive interviews and the resulting case studies of innovation projects
in six large German MNEs, we now proceed in two steps. In a first step, we identify the
most important innovation drivers for each arena in the innovation process. In a second
step, we analyse these drivers of innovation according to their geographical origin and
their concentration in space.

5. Empirical results

The data we analyse results from case studies in six large German MNEs from four
different sectors: IT (IT-A and IT-B), pharmaceutics (Pharma-A), automotive (Auto-A
and Auto-B) and electronics (Electro-A). Except for one process innovation (Auto-B),
we analysed product innovations in all other projects. In general, we looked at large,
financially and strategically significant projects which are of superior importance for the
MNE; merely the project in IT-A is a small innovation carried through only by about 20
people.

Technologically, the IT-A project results in a new software device, whereas IT-B aims
at developing a new cinema technology. The project in Pharma-A refers to the devel-
opment of a new drug combined with a new pharmaceutical form. Auto-A develops an
alternative impetus system and Electro-A devices an innovative train engine. Finally,
the process innovation in Auto-B is based on a restructuring of development activities.

We will now analyse what drives forward the innovation projects in each arena and
thus identify the geographic origin of the most decisive drivers of innovation.
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Research:

In the arena of research, the crucial aim is to achieve that the project will in fact be im-
plemented and carried through. In most cases, general conditions of the innovation
project such as financing, duration, participating actors, etc. are not yet clear. Before
the project is formally set up, it relies upon the motivation of individuals pushing it for-
ward, who truly and properly believe in its success. Thereby, the projects of Pharma-A,
Electro-A and IT-A are characterised by a strong personal interest of the participants in
the projects, who are initiators and drivers at once. However, driving individuals are not
necessarily those who participate actively in the project themselves: In both Auto-A and
Auto-B, the CEOs promote the initiation of the projects by granting funds and man-
power, and, subtly, thereby influence which direction the innovation process will take.
The IT-A project is sheltered through the personal ambitions of a sponsor in the far-
away headquarters, who acts as an intermediary between the small project and the
board level. In the cases of Pharma-A, IT-A and IT-B, creative experimentalism is an
institutionalised company innovation strategy, which leads to a generalised company-
internal driving force of innovation.

Furthermore, in the arena of research, the impact of individual effort is still enormous:
In the Pharma-A project, the personal engagement of one researcher initiates that, for
a period of time, the project is sub-divided into two groups (one consists of a single
researcher, the other is a group of researchers), doing research in parallel, whereby
nobody believes in the success of the other strategy. Only at the moment when the
single researcher succeeds, the whole group shifts its focus and re-joins him. This shift
of the focus, which results from the personal initiative of one of the researchers, is later
regarded as the crucial factor for being able to uphold the project at all.

In conclusion, the work in research relies upon two main group of drivers: Personally
motivated, intrinsic engagement of project team members themselves, which only
partly relies upon the institutionalisation of freedom for searching and exploring in gen-
eral, and their backing through hierarchically superior sponsors from the own and for-
eign subsidiaries as well as from the headquarters.

Development:

When shifting the focus towards more concrete development activities, many of the
factors which are still open in the arena of research are officially clarified, fixed and
determined. The process of innovation evolves from an open, explorative activity to-
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wards a more structured one. Many of the crucial drivers still come from within the pro-
jects themselves. This is particularly the case for IT-A, where individual engagement of
the participants facilitates the access towards decisive project-external factors: finance,
manpower, knowledge and ideological support. These factors seem to be dominant in
this arena for all of the projects we looked at, and they largely remain within company
borders, although especially relevant knowledge and ideological support are often ob-
tained in other subsidiaries or the headquarters. Furthermore, the project is now, for
the first time, also subject to company-external factors. In order to fulfil legal require-
ments for the introduction of a new drug, Pharma-A takes a whole variety of external
partners into the project. In the Electro-A project, we observe the same phenomenon,
although the underlying reason is different: here, the external drivers are mainly finan-
ciers. Auto-A and IT-B actively seek and draw upon external expertise in order to
speed up the introduction of the to-be products: Both companies anticipate potential
market entry barriers and try to fight them through strategic partnering and by including
crucial decision makers in the development.

Thus, the development arena is still characterised by personal and concentrated inno-
vation drivers. Our empirical examples show that individual engagement and the back-
bone achieved through sponsors are core factors for the project advancement. How-
ever, external and more spread drivers also gain importance. They can be identified as
access to additional knowledge and financial resources and as taking first steps to-
wards fulfilling legal obligations.

Production:

In contrast to both research and development, the interview partners do not describe
production as a creative activity. Serial production is mainly regarded as a standardised
routine procedure. Although there certainly are drivers for this process, their influence
is limited due to many pre-defined facts. In this way, the most important driving factor is
a successfully accomplished development. Additional drivers are diverse. For Electro-
A, a strong involvement of the project leader is decisive, as the project brings along
new production procedures. The project leader helps by being physically present at the
production site, which enables the transfer of knowledge from the formerly passed are-
nas to this one. The success of the project of Auto-B relies upon its conformation with
existing production procedures and routines. Finally, both Auto-A and IT-B rely upon
the technological know-how of external partners who take part in the production proc-
ess.
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In comparison to both research and development, the key driving forces in the arena of
production are by far more dispersed. They range from a dominant role of the project
leader to access to partners and, especially, to fulfilling the standards established by
the company and based on external requirements.

Quality control:

Quality control is often not easy to characterise as an own empirically observable
arena. Especially in Pharma-A, where the whole development of the drug takes place
while it is tested clinically, development and quality control are congruent arenas. How-
ever, as the functions do clearly differ, it seems to make sense to treat quality control
as a separate arena. Its main function is to make sure that the developed product is
truly fit for market introduction. This implies practical tests to ensure that it works cor-
rectly as well as fulfilling all legal and regulatory obligations. In Electro-A and IT-A, the
necessary knowledge is internalised, and the project team draws upon the expertise of
colleagues from other departments. Electro-A even has its own test site and thus does
not need to involve external parties. Their own quality control centre ensures the quality
of the new engine and is at the same time allowed to grant the legal permission of mar-
ket access. In contrast, to make sure that exactly these legal requirements are met,
and especially to be granted market admission, all the other companies undergo a va-
riety of procedures and select external partners which help to fulfil the legal obligations
or standards. Pharma-A and Auto-A thereby let partners from all over the world partici-
pate in the projects, which results in a globally dispersed fleet of test cars for Auto A
and in world-wide spread clinical trials for Pharma-A. Both companies aim at changing
existing laws in order to be allowed to launch the product. On the other hand, as they
do not enter completely new technological fields with the projects, Auto-B and IT-B act
within prevailing rules. Although they do need sufficient knowledge about these stan-
dards, they are not reliant upon new technological partners to be able to comply with
these rules.

The extent to which innovation drivers are spread in quality control, thus, depends
largely upon the degree to which rules are modified or simply adopted. If crucial altera-
tions are necessary, MNCs rely upon extensive external partnering in order to obtain
the external approval. Internal drivers, in turn, matter if the product ex ante complies
with external rules and mainly has to fit internal standards and routines.
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Marketing:

Finally, when launching the new product and at the hour of preparing this launch, the
MNEs need detailed knowledge about the market. Additionally, they aim at a strong
position in the market, which can only be guaranteed if they are known by their target
group. Only in the case of Auto-A, where the high production costs inhibit a successful
marketing strategy, are the determining factors within the project itself. For IT-A and
Auto-B, the crucial drivers come from other parts of the company: In order to guarantee
the smooth implementation of the new software and the new process in standard prod-
ucts and procedures, they draw upon company-internal knowledge. In the other cases,
namely for Pharma-A, Auto-A and IT-B, the crucial focus is external: a successful mar-
keting strategy relies upon obtaining knowledge of the market via qualified expert part-
ners. In order to achieve this, Pharma-A chooses to step into a cooperation which aims
primarily at marketing, and Auto-A cooperates with various partners who all aim at cre-
ating a market for this new technology. IT-B uses the advice by external experts and
then presents its technology at an international event taking place in the region. The
project of Electro-A has not yet reached the stage of commercialisation and can thus
not be included in the analysis.

Marketing is, therefore, largely driven by forces from the target markets, which are
usually internationally spread. Only if MNEs follow a highly ethnocentric approach (and
thus centralise market knowledge in the headquarters) or if the target market is region-
ally confined can it be managed locally.

In conclusion, it can be observed that the origin of the drivers of innovation varies sig-
nificantly among the arenas of innovation. Table 2 gives a detailed overview of the dif-
ferent drivers in each arena for the empirical cases on hand and thereby summarises
again our findings regarding their geographic origin. We will then use the results of our
analysis to test the three hypotheses.
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Table 2: Drivers of innovation — factors which are crucial in the advancement of the project

Research Development Production Quality management | Marketing
Pharma-A ||Fersonal interest in thel||Access to knowledge in|| - Access to knowledge in|||Access to external knowl-
project the company group the company group edge about the market
Institutionalisation of unor-|| | Financial security Financial security Access to additional fi-
thodox thinking nances and expertise
Access to external part- Access to external part-
scientific curiosity ners to fulfil legal require- ners to fulfil legal require-
ments ments
Conformity with norms,
rules, legislation
Electro-A Personal and scientific Strong involvement of thel||Access to  knowledge|| -
curiosity project leader about legal conformity
Conformity with internal
organisation standards
Regional funding
Administrative suppott in
obtaining external funding
through city council
Auto-A Backbone of CEO Introduction of new stan-|||Access to partners with||| External funding Acceptance of the new

dards through cooperation
with external partners

relevant knowledge and

technological advices

Time and  resources
through CEO backing

Partners in different
countries to fulfil differ-
ent legal requirements

Vast amount of partners
to save time

product

Cost reduction
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Auto-B Backbone of CEO Financial and ideologicall || Conformity with existing || Conformity with legall || Knowledge of the differ-
support through CEQ rules on design of belt|| requirements ent markets
conveyor
IT-A Internal sponsor as al||Personal engagement ofl| - Conformity with product]|||Application in other prod-
backbone project members portfolio ucts (mother products)
Access fo know-how (in-|||Sponsor as enabling
ternally) mechanism
Personal interest in the
project
IT-B enlerprise intrinsic interest]||ideological support of the|||amalgamation of techno-|||conformity with interna-|||Access to external knowl-

in research activities (ba-
sic and applied)

technological and market

research activities (hybrid
approach)

project in one of the en-
terprise divisions

logical knowledge from all
partners

as a result availability of
financial resources

attraction of external fi-
nancial sources

access to external knowl-
edge about technological
developments and stan-
dardisation and important
players in the market

tional standards, ap-
proving of technology
by market leaders

edge about the market

utilisation of spectacu-
lar international events

to generate publicity
(external events as mar-
keting platform)

Regional Micro

Regional Macro

Dispersed Micro

Dispersed Meso

Dispersed Macro
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6. Discussion

The representation of empirically identified drivers of innovation has clearly displayed
that they vary among the arenas of innovation. Although we draw upon a rather small
sample and can certainly not derive any general results, there are patterns to be ob-
served which seem to be characteristic. We will now discuss these patterns in more
detail as we test our hypotheses.

Hypothesis 1 predicts a spread of the activities in production and quality management,
as both rely upon highly codified knowledge. Referring to production, this seems to be
true. Although not all drivers are to be found in geographically dispersed settings, their
origin seems to be largely arbitrary and not decisive. The contribution of driving forces
here lies in the integration of a new product into standard routines, and it is mainly
about putting in practice the proposals worked out by development. Although this is
certainly not always trivial, the drivers largely reside in explicit factors and can thus
bridge distances without major problems. Explicit factors in the production phase are
an important part of the knowledge management process in MNEs which were identi-
fied as innovation drivers earlier.

Whereas the conclusion regarding quality management is very similar and a dispersion
of activities can also be observed here, the underlying reasoning is rather different.
Partly, as had been expected, the relevant knowledge is codified and documentation
on legal requirements that have to be fulfilled is readily available independent of time
and space. However, if these standards need to be changed and modified for a new
technology, the arena of quality management evolves into a process of political nego-
tiation and relies upon tacit and explicit knowledge. Additionally, it requires involvement
of different regional levels (Blind 2004), which favours the impact of dispersed innova-
tion drivers.

This can lead to a concentration of the decisive partners in one region and thus to a
localisation of innovation drivers. Nonetheless, even in this case a dispersion of the
drivers can be observed, which is then related to legal obligations and requirements.

Hypothesis 1 can thus not be rejected. It needs to be noted, though, that the here ob-
served dispersion of driving forces is not constitutional, but rather results from a lack of
locally available alternatives.

The picture is completely different for research and development. Hypothesis 2 predicts
the concentration of all the relevant drivers. This prediction can easily hold for the
arena of research. Except for some sponsors from other subsidiaries, driving forces
here remain within the region, and, in all cases, within the company. This creates a
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very sheltered atmosphere which seems to be necessary to protect upraising and
emergent ideas. Autonomy of employees and freedom to ensure creativity is part of the
knowledge management process (Nonaka/Takeuchi 1997) and necessary in this
phase. The motivation of individual researchers or research group is another important
determinant. Although many of the drivers in development are again internal and re-
gional, hypothesis 2 does not hold for this arena. First of all, we observe an aperture of
the project towards external drivers, whereby it moves away from the isolated and pro-
tected state. In the same way, the concentration of activities decreases, and important
internal and concentrated drivers are complemented through more dispersed forces
and partners. The project in development is dependent upon these additional sources
of knowledge, expertise, financial resources and even innovation policy instruments.

In summary, hypothesis 2 must be partly rejected. Although a strong concentration can
be observed in research, these concentrated forces are complemented through more
dispersed drivers in the arena of development.

Finally, hypothesis 3 claims that marketing relies upon dispersed drivers which enable
the MNC to meet the needs of the worldwide markets. For those projects which are in a
stage of market introduction, this expectation is congruent with our empirical observa-
tions. Nonetheless, a more differentiated perspective is necessary. There are several
situations which cause a rather high degree of concentration of drivers. One results
directly from an ethnocentric strategy and the logical consequence of maintaining mar-
keting activities centralised. The other concentration of drivers does explicitly not result
in a concentration of activities: if cost and quality considerations hamper the product’s
market entrance, the actual activities (and drivers) referring to marketing become mar-
ginal and of less importance. However, as this does not refer to the function of market-
ing as such, but rather collides with it in timing, these observations can be neglected
and hypothesis 3 does not need to be rejected.

In conclusion, we have observed the various origins of innovation drivers. As expected,
the arenas of production and quality management rely highly upon codified knowledge
and are thus subject to dispersed drivers of innovation. In contrast, both research and
development involve implicit and explicit knowledge and take place in a more concen-
trated setting. Nonetheless, the arena of development is frequently subject to external
driving forces from meso and macro level as well as to internally dispersed partners at
a micro level. Finally, the arena of marketing benefits from dispersed driving forces
which help to prepare launching the product on the global market.
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7. Conclusions and outlook

Innovation drivers are not a new object of study, although it is a recent development
that they are addressed explicitly. Different strands of literature deal with aspects of
innovation that can be regarded as driving forces. The richness of these contributions
shows that innovation drivers are manifold and usually only have effect in combination.
They come from different economic levels, whereby neither general framework condi-
tions at the macro level, nor cooperation and competition forces at the meso level, nor
company-internal aspects at the micro level may be neglected. None of the levels is
intrinsically correlated to the geographical origin of the drivers.

This reflects the importance of a coherent analysis of these driving forces. We have
attempted to present the relevant literature in a structured way and then have shifted
the focus to a knowledge-oriented model which links the geographic origin of innova-
tion drivers to different functional arenas. The proposed connection between the type of
knowledge dominant at a particular point of an innovation project and the drivers which
influence the process at this moment of time has proven true for our empirical sample.
However, we have also observed that knowledge alone is not sufficient for explaining
the location of innovation drivers. Their origin also varies depending on other character-
istics of the tasks performed in the arena, which can lead to a considerable influence of
more dispersed drivers even in arenas largely based on tacit knowledge.

It is important to note that we did not look at where the activities took place, but where
the decisive drivers for each function came from. Therefore, our analysis does not re-
flect a full picture of the location of innovation activities, but rather of the origin of the
most important influence factors in each arena.

As our findings propose, much remains to be done in order to gain a more enhanced
understanding of innovation drivers and, particularly, of their geographic origin. Our
analysis can only be regarded as a first step to a more encompassing and at the same
time functionally differentiated view of these forces. A broader empirical study is now
needed in order to test whether the results of this study also hold for a larger sample.
Furthermore, we suggest to differentiate in a more detailed way between various types
of drivers and to analyse the implications of the nature of these drivers for their geo-
graphic origin. All in all, innovation drivers certainly remain an interesting field of study
from which we can expect new insights in future studies.
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