-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by VBN

Aalborg Universitet
AALBORG UNIVERSITY

DENMARK

Intended R&D Knowledge Spillover - Strategy for Innovation Leadership

Harryson, Sigvald; Sgberg, Peder Veng

Published in:
10th International CINet Conference

Publication date:
2009

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):

Harryson, S., & Sgberg, P. V. (2009). Intended R&D Knowledge Spillover - Strategy for Innovation Leadership.
In 10th International CINet Conference: "Enhancing the Innovation Environment" Continuous Innovation
Network. http://www.continuous-innovation.net/publications.html

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
? You may not further distribute the material or use it for any profit-making activity or commercial gain
? You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

Downloaded from vbn.aau.dk on: November 30, 2020


https://core.ac.uk/display/60493148?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://vbn.aau.dk/en/publications/81e3a5ef-9e0e-40ff-9f6e-079bfb76e2a1
http://www.continuous-innovation.net/publications.html

INTENDED R&D KNOWLEDGE SPILLOVER —INNOVATION STRATEGY FOR
| NNOVATION L EADERSHIP

Sigvald Harryson', Peder Veng Sgberg

'Associate Professor, Lund University School of Eroits and Management; Visiting
Associate Professor at Copenhagen Business Sdhooljation and Organizational
Economics, Kilevej 14A, DK-2000 Frederiksberg, P&ond6 708 348966, Email:
sh.ino@cbs.dk

2Ph.D. student at Baltic Business School, Swedeon®h+4551341155, E-mail:
Peder.Soberg@hik.se

Abstract

Given the increasing focus on intellectual capdalthe most valuable assets
of many knowledge intensive companies, we mighihssshat the knowledge
constituting valuable intellectual capital shouldegrlly be kept secret for
entities external to the company. This protectwgid may, however, inhibit
companies striving for innovation leadership. Inroenquiry into R&D
knowledge spillover effects on innovation, we dgvetase studies from
Porsche and Tetra Pak. The resulting theoreticahfework, built on selected
networking and knowledge creation theories, issilated through the two
case studies and useful for further analysis ofitpes R&D knowledge
spillover effects.

By proactively facilitating knowledge sharing witelevant parts of the
surrounding environment, the company enables iteefeed knowledge into
its surrounding environment - thereby developing itmovation potential of
the environment for exploration purposes, and tppootunities to identify
and to feed knowledge back to the company for gaptm purposes, from the
same environment.

Keywords: positive knowledge spillover, networkedovation, knowledge
creation.

1. INTRODUCTION

Knowledge spillover is generally mentioned in titerhture as something potentially
negative and as something, which for instance, MM@ssting in knowledge intensive
activities in emerging economies have to consid&wen the increasing focus on
intellectual capital as the most valuable assetsafy knowledge intensive companies,
it may be logical to assume that the knowledge tiorig valuable intellectual capital
should ideally be kept secret for entities extetoahe company. This protective logic
may, however, inhibit companies striving for innbwa leadership. Negative R&D
knowledge spillover can be defined as the use,dmypetitors, of spillover knowledge,
in ways which are directly or indirectly harmingetltompany. Such harming ways
could be the unwelcomed establishment of competmgpanies based on spillover
knowledge. Another example could be simple disg®saf information which could
otherwise have been turned into valuable and gy important IPR. An
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underlying assumption of this article is that inaten is to a high extent driven by
individuals. Allen (1977) and Allen and Henn (20@Xplain why the R&D output per
R&D employee generally decreases when the numb&&®} employees increases in
an R&D department. One interpretation of theseltesvwould suggest that it is equally
if not more important to have access to the rigitemal R&D brains than having
internal ownership of many R&D brains, since thenber of R&D employees it is
possible to manage, still maintaining relative efifeeness, may be limited. This article
explores how knowledge spillover can be used tatifiethe right R&D brains to get
access to. Our enquiry into R&D knowledge spilloflarowledge spillover) effects on
innovation is based on empirical material from Ebesand Tetra Pak and it speaks to
the following themes of the 10th CINet conference:

e Innovation in emerging economies
e Open innovation

* New product development & continuous innovation

2. THEORETICAL FRAMEWORK

2.1 INTRODUCING ANETWORKPERSPECTIVETO ANALYZE INNOVATION

Several authors (Aldrich and Whetten, 1981; Anders4998; Bartlett and Ghoshal,
1989; Easton, 1992; Hakansson and Ford, 2002; Hékanand Henders, 1992;
Hakansson and Laage-Hellman, 1984; Laage-Hellm&8y7;1Jansson et al., 1990;
Harryson, 2002; Johansson and Elg, 2002) have ed@phetwork perspective in which
relationships and linkage patterns constitute thre element of analysis. Some general
elements of a network perspective are:

* Networks typically emerge because no organizasoseif-sufficient, but rather
dependent on extra-organizational resources f@ugtained competitiveness;

* A network perspective aims at understanding thalitptof relationships and
how they jointly accomplish the result;

* Networks are often divided into different levels & to better concentrate the
level of analysis to a specific phenomenon wheeerttain-activities happen at
that specific level of the network.

We attempt to build theory having networking theasya starting point Our paper uses
theories on networking (Ahuja, 2000; Uzzi and Dpnt2005), and knowledge creation

We certainly know that ‘no business is an islandakansson and Snehota, 1989;
Hakansson and Johanson, 2001) in today’s busimmsext. Sophisticated networks
support creation and application of knowledge ladl wvay through from key-suppliers
to the factory complex where social interactionwssn individuals, groups and
organizations is fundamental to the corporate kedge creation process.

Hakansson (1987; 1989; 1990) considers how compamadle their technological
development in relation to external clients andaorgations, particularly in terms of
collaborative projects, claiming that the questismot how the company manages its
technological development per se, bhbw it manages to relate its technological
development to what is happening inside and betw#®r organizations(Hakansson,
1990, 371). In line with the essence of holism, tiight combination of technologies



and skills often yields a whole that is greatentttee sum of its parts. Accordingly, it is
essential to know where these parts are and, nesensgal still, to know who can best
contribute to their transfer and transformationd amtegrate the parts into a greater
whole (Harryson, 1998; Uzzi and Dunlap, 2005).

While the transaction cost perspective takes ti@itse as given, instead of considering
their creation, and stresses the efficiency benéfiim reducing the governance cost of
a transaction, a network perspective allows comata of the strategic benefits from
optimizing not just a single relationship but tivenfs entire network of relationships, or
know-who (Dyer and Nobeoka, 2000; Harryson, 20@&}. Indeed, a firm’s alliance
formation capabilities and the resulting networlan cbe thought of as creating
inimitable and non-substitutable value as inimiatdsources by themselves, and as a
means to access further inimitable resources gpabdéies (Gulati et al., 2000; Powell
et al., 1996; Van Wijk et al., 2003).

2.1.1 THE SYNERGYBETWEEN INTERNAL AND EXTERNAL NETWORKING

Companies that move from know-how to know-who mekeaordinarily effectiveand
efficient' use of external networking to acquire both tani axplicit knowledge with
and from extracorporate centers of excellence. & legsernal knowledge links free up
employees in the company to participate in sopfated processes of internal
networking with three critical objectives:

1. To make corporate synergies in R&D possible throomgite effective transfer,
transformation and application of knowledge acdissions and business units.

2. To increase R&D efficiency by ensuring that all R&dtivities are attuned to
market needs and marketing and sales (M&S) a@suiti

3. To enhance R&D effectiveness by securing an eadigl more intensive
knowledge transfer between R&D and design and naatwfiing (D&M).

A failure to exploit synergies, attune R&D to markeeds and turn the results into
manufacturable products is more often than notraldmental innovation barrier of
companies that rely too strongly on internal te¢bgy development. This is why this
book proposes more know-who-based approaches tepeseurship so as to capture
unique synergies between internal and external ar&ing to circumvent the barriers
against innovation and even transform the worstsom¢o the best enablers of
innovation.

2.1.2 THE KNOW-WHO BASED APPROACH TO INNOVATION

The know-who based approach to innovation aimdettifying the essential parts that
contribute to the corporate knowledge & innovat{g&l) management process. In this
context, three interrelated levels with differemtifcan be outlined:

1. Extracorporatecreativity networksas primary sources of new knowledge and
emerging technologies.

2. Intracorporateprocess networkfor more effective transformation of invention
into innovation — across the key functions R&D, iges& manufacturing
(D&M), marketing & sales (M&S) and product managerme
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3. Project networks interlinking and combining the different (opposing)
characteristics and benefits of the aforementionsshtivity networks and
process networks.

As suggested by Figure 1, project networks are mumetworks that drive growth
through innovation by building know-who links to asp the organizational chasm
between creativity the empirical section, creaginetworks tend to be small by size
and are usually self-managed in an organic faslBgncontrast, process networks are
large in size and, therefore, typically managedhieyarchy in a mechanistic structure. It
seems as if only human networks can bridge thenchmetween creativity- and process
networks.

Large Project Networks driving Growth
Through Innovation

by building Know-Who
Links between Creativity-
and Process Networks

Size of Unit/

Process Networks for \
Exploitation of Innovation

» Knowledge Transfer between

H></R&D, D&M, Suppliers and M&S
/- Alignment between R&D, M&S/

and Product Management

Organization

Creativity
O/ Networks
A
C)/ for

Exploration
of Invention
Small

Organic/Heterarchic Managerial Mechanistic/Hierarchic

Hierarchy

Figure 1 Driving GTI by Transforming Knowledge Creation into Business
Implementation Through Human Networks

2.1.3 THE PROCESSNETWORK ASHIERARCHY AND THE CREATIVITY NETWORK AS
ARM’ SLENGTH

Connectivity, or, the degree to which the orgamarest or persons are linked to each
other, is a major aspect of the network structur@ngson, 2006). We can make a
distinction between arm’s length (external) anddrehical (internal) networks. Arms-
length relations are formed to facilitate concersation on the part of autonomous
organizations in situations where there is no fdrendghority to impose coordination,
which corresponds to the structure of creativitywaoeks. A network having an
authority directly present within the network tontml is defined as a hierarchical
network, which corresponds to the process netwotke theoretical framework.

2.1.4 THE PROJECTNETWORK AS ANEXTENDED ACTION NETWORK

The project network in Figure 1 is establishedramsform knowledge from the arm’s
length creativity network into a product/serviceh&d the task of this network is
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completed, the project network is typically dissmly and the units remaining in the
organization network are awaiting formation of fetyproject networks. Three project
networks explored by (Harryson, 1998; 2002; 200&mdnstrated the same
phenomenon: As they progressed from exploratioexfdoitation, they not only grew
in size, but also went through a change in prdgadership from a less senior person
with informal management style to more senior arghoizationally strongly positioned
person. This is a reflection of the need to mowenfan open organic network to a more
closed and hierarchic structure to manage theitram$rom exploration to exploitation.

It is the management of this transition that caouse a conversion of knowledge
creation into business implementation for impleragah of innovation.

The transition will be illustrated in the mini-castere Spiderman establishes a project
network to develop a revolutionary ceramic brakstawy. This started as a rather
organic team of externally networked employees, wtentified and integrated
complementary skills and technologies from a bnaaiety of creativity networks, such
as universities, and also from a few process ndisy@uch as specialized suppliers in
Europe and in the USA. As the project network shiifits focus from exploration to
exploitation, a selection of the previously extéreaperts were internalized into a
Porsche unit dedicated to commercializing the tesdlhrough this integration, the
project network partly transformed from an open stength network into a more
closed and hierarchically controlled process networ

2.1.5 DRAWING ALINK TO THE HYPERTEXT ORGANIZATION

As an alternative attempt to clarify the distinatidbetween action networks and
hierarchical networks, Nonakalsypertext organizatiorcombines the stability of a
hierarchical bureaucratic organization with the atyism of the flat, cross-functional
task-force organization through coordination of djnspace and resources (Nonaka,
1994, 33):

The hypertext organization is an organizational usture that enables
orchestration of different rhythms or ‘natural fieency’ generated by various
project teams and the hierarchical organizationcdordinates the allocation of
time, space and resource within the organization a® to compose an
‘organizational’ rhythm that makes organizationahdwledge creation more
effective and efficient.

There are three layers in the hypertext organimafithe lowest layer, thenowledge
base constitutes a corporate university of tacit anxplieit knowledge, or a
‘clearinghouse for the new knowledge generafBidnaka and Takeuchi, 1995, 170).
There is no corresponding term or function desdcrilie conventional networking
theories, but we see strong similarities with sikedeknowledge networks'he second
layer, thebusiness systens the formal hierarchical organization in whicle tfoutine
operations are carried out. This corresponds tohikearchical networks in classic
networking theories and the process networks imur€idl. Finally, Nonaka’s loosely
linked self-organizing project teams\cluding the area in which they create knowledge,
constitute the top layer corresponding to the mtapetwork in Figure 1.

At the very same time as Nonaka introduced his hggeorganization, (Hedlund, 1994;
1995, 20) proposed a concept of a three-dimensamgahization structure with striking
similarities: ‘apositionalone which is likely to resemble a traditional hretgy, one for

5



knowledgeand one foraction, where the use of temporary projects and teamsedigur
prominently’.

Organizational knowledge creation is a processyofichic knowledge and information
cycles that traverse all three layers. Membersojept teams are selected from diverse
functions and departments across the businesssyaiger to engage in knowledge-
instead of the 1994 creating activities. Once #sk is completed, the team members
move down to the knowledge-base layer to make amniory of the knowledge created.
When this is completed, the members move up apaick to their original business-
system layer to perform routine activities untiln@rojects are created. This is a
continuous process andhé ability to switch swiftly and flexibly betwe#re three
layers in the hypertext organization is critical its success(Nonaka, 1994, 33).
Similarly, the success factor in Porsche’s comnadimgtion of ceramic brakes was
Spiderman’s rapid access to expddie kurze Wege der Expertenjthin and beyond
the company (Harryson and Lorange, 200B)e knowledge created in the teams is
different from that accumulated in the businesgesys and both types of knowledge
are mixed into the knowledge base of the hyperbeganization. Porsche acquired a
unique ceramic technology for revolutionary brakstesms. Once acquired, the related
knowledge and technology were stored and diffusedriother division that applied
them to a high performance clutch system.

(Nonaka and Takeuchi, 1995, 171) do not describe te develop a capability to

acquire and integrate extracorporate knowledge. fdot, neither conventional

networking theory nor Nonaka or Hedlund propose aqguivalent of the creativity

network in Figure 1. Moreover, they do not desctheeparticipation of external experts
in their respective action networks. As this is essential component in know-who
based entrepreneurship, it will be amply illustdate the case studies. Another
dimension that seems to be lacking in most theaai®s concepts is the synergetic
relationship between external and internal netwaykihat drives knowledge creation
and innovation in know-who based entrepreneurshipe roots of this synergy can
partly be explained with those networking theotiest distinguish between the nature
and characteristics of open and close networksedpartly on weak and strong ties —
outlined below.

2.1.6 INTRODUCING OPEN AND CLOSED NETWORKS

Along the connectivity dimension of the social netky we can distinguish between
open and closed networks. Having no social capitalvhich to rely, the open network
is mainly about resource exchange of informatiohilevthe closed network focuses on
social exchange, trust and shared norms (Walkat.,e1997). An example of an open
network is one in which firms have direct sociahtaxts with all their partners, but
these partners do not have any direct contacts eatih other. A high number of such
non-connected parties, or structural holes, mehas the network consists of few
redundant contacts and is information rich, sineepte on either side of the hole have
access to different flows of information (Burt, 2991993). This implies that the
structure of an open network is suitable when tlwpgse of the network is knowledge
creation by maximizing the number of contacts gatige processing and screening new
sources of information. This kind of creativity wetrk then stresses the indirect linkage,
has mainly weak relationships and is loosely cadiple



The opposite is the tightly coupled closed netwavrkere all partners have direct and
strong ties with each other. This network is cesdeon social capital, which is built
through trust and shared norms and behavior (Cale288). Embeddedness in dense
networks supports effective knowledge transfer iatetfirm cooperation (Ahuja, 2000;
Granovetter, 1985; Walker et al., 1997). This cgpoands to the ideal characteristics of
a process network in Figure 1.4.

2.1.7 PROPOSING ANOPTIMAL NETWORK STRUCTURE

Ahuja (Ahuja, 2000) lights the contradiction betwespen and closed networks and
proposes that the larger the number of structwkdshspanned by a firm, the greater its
innovation output. There seems to be a trade-ofivésen a large loosely coupled
network that maximizes information benefits andnaaler tightly coupled network
promoting trust building and more reliable informat This contraction is studied in
the context of project teams by Soda et al. (20@49) argue that the best performing
teams are those with strong ties among the projemibers based on past joint-
experience, but with a multitude of current wedas tio complementary, non-redundant
resources By mainly recruiting researchers who have alreadyked as academic
collaboration researchers, Porsche illustratestiggested model of Soda et al. (2004)
in getting project teams with high past closureofsf ties within the team based on
prior collaboration) and high current structural ldso (multiple weak ties to
nonredundant resources at universities held byéve recruits). Chapter 7 offers more
empirical support to this theoretical argument.

If we apply the findings of Soda et al. (2004) tor general framework in Figure 1.4,
the project networks will typically optimize perfoance by having core team members
who share strong past experience while also haviagy weak ties to complementary
recourses that can take the form of creativity oekws. Again, this corresponds
perfectly to the project network of Spiderman, wrad strong ties to all his internal
team members — all of whom had many weak ties toptementary knowledge both
within and outside of Porsche. However, some ofrtbereduntant external ties were
strong — not weak. One example is the link to Mrar@lissimo who provided the
critical brakepads. We may need further levels igtittion that goes beyond this
initial argument of strong and weak ties.

2.1.8 EXPLORING THE STRONG | MPORTANCE OFWEAK TIES

Granovetter is the pioneer in highlighting and egbfying the importance of weak ties
in linking otherwise unconnected networks. He asgtiet individuals with few weak
ties have difficulties to be up-to-date with infation from distant parts of the social
system, and thasobcial systems lacking in weak ties will be fragreérand incoherent
(Granovetter, 1973, 106). In the context of innamrathe argues that new ideas more
often emanate through weak ties from the margina specific network rather than
through strong ties from its core or its nucleuscdrdingly, the relative strength of
weak ties can transform marginal idea creating ok into a new nucleus of
innovation. This argument poses new challenges h® $cience of innovation
management: if the idea creation process is cahteithin and around marginal
networks and their relatively unstructured weak,tie becomes difficult to manage the



main source of innovation and hence also difficmitontrol the innovation process as a
whole — at least if attempted to do it all withineoand the same company.

As it is argued that weak ties can be developedarataged quite easily (Hakansson et
al., 1999), the good news is that creativity andv ngeas can be acquired with no
trouble. On the other hand, the weak tie argumeggests that it is very challenging to
influence the outcome of such creativity, as ithewd to actually control activities
emerging through weak ties (cf., Tidd et al., 20089cordingly, all case studies will
include the dimension of managing partly or enyirekternal creativity networks. In
addition, Chapter 7 will be devoted to illustratedaexplore how companies can steer
and control external exploratory research — peréatin collaboration with universities.

In many cases, innovation requires management tf Wweak and strong ties cutting
across both peripheral and core networks with angtrfocus on developing and
managing relationships for transfer and transfoionadf information into innovation.
Therefore, it seems critical to analyze and betteterstand the nature of the ties in the
three types of networks outlined in Figure 1.4.

2.1.9 WEAK TIES FOR SIMPLICITY —STRONG TIES FOR COMPLEXITY?

The main-argument of Granovetter (1973) is thatadisand infrequent relationships,
which represent weak-ties, are efficient for knalgie acquisition and sharing as they
offer access to new knowledge by bridging otherwdssconnected individuals and
spheres of knowledge within or across organizati@siilarly, Weick (1976) argues
that organizational entities that are only loodedy to other entities are more adaptive
because they are less constrained by the orgamzsystem of which they are part. Put
simply, they can raid around and tap into otherairpower without getting tied up by
formal requirements to assist various teams osunit

Hansen (1999) uses a network study to explore heakwnter-unit ties help a new
product development team with purposeful knowleslgaring. His findings are that
while weak ties help the team find new knowledgeated in other units, the weak ties
are not useful in supporting the actual transfercofmplex knowledge. The more
complex the knowledge, the stronger the ties regquio support its transfer. If these
findings are correct, it would be reasonable tauas that weak ties will accelerate
development speed when the required knowledgetisarmplex. Conversely, weak ties
will not be supportive, or even slow down speedsituations of high knowledge
complexity. Research findings by Hite and Hesté2§01), Uzzi (1996), Rowley et al.
(2000) and Van Wijk et al. (2003) confirm that sigaties are positively related to firm
performance when the environment demands a reljathigh degree of exploitation,
and that weak ties are beneficial for exploratiomppses and to prevent the network’s
insulation from market imperatives.

A critical problem remaining unsolved by all authoeviewed in this last section is that
of managing and steering the ‘uncontrollable fubont end’ of innovation, as this

depends mainly on weak ties. In this context, ttguments of structural holes and
bridge ties, outlined below, offer new possibiktito take better control of networked
innovation.



2.1.10 USING STRUCTURAL HOLES ANDBRIDGE TIES TO TAKE CONTROL OF
NETWORKED I NNOVATION

Burt (1992, 65) describes the way in whickocial structure renders competition
imperfect by creating entrepreneurial opportunities certain players and not for
others. He distinguishes between: financial, human amclad capitals, and argues that
social capital is as critical as financial and hansapitals. Social capital is at once the
structure of contacts in a network and resourceg #ach hold, in particulavho they
can reach antlowthey can reach them. Easily accumulated contaittsalike people
do not expand the network as much as they fattewatkening its efficiency and
effectiveness by increasing contact redundancytyng up time. Burt (1992, 72) holds
that ‘increasing the network size without consideringedsity can cripple the network
in significant ways What matters is the number of nonredundant aistavhich lead
to new people who bring new information benefits.

A network dense with redundant contacts is virualbrthless as a monitoring device
because the strong relations between people imeéihwork means that each person
knows what the other people know, so they will disr the same opportunities at the
same time. The dense network is inefficient in sease that it returns less diverse
information for the same cost as the sparse netwodolution is to put more time and
energy into adding nonredundant contacts to thealaetwork. Nonredundant contacts
are connected by a structural hole, which is aticglahip of nonredundancy between
two contacts. The hole is a buffer, like an insadah an electric circuit. As a result of
the hole between them, the two contacts providevarét benefits that are synergetic
rather than overlapping. Nonredundant contactsligmnnected in one of the following
two ways: either directly in the sense that thexeno direct contact, ocohesion,
between the two persons, or indirectly in the sahsé one person has contacts that
exclude the other person’s contacts. Converselp, ¢antacts are redundant to the
extent that they are connected to each other lxypagsrelationship, which indicates the
absence of a structural hole. In addition to cavestructural equivalencés another
useful indicator for detecting structural holes.or'people are structurally equivalent to
the extent that they have the same contacts. Regardf the relation between
structurally equivalent people, they lead to theeasources of information and are
therefore redundant. While cohesion concerns doenhection, structural equivalence
concerns indirect connection by mutual contact. é&x@mple, if three contacts have no
direct ties with each other they are nonredundgntdhesion. However, if the social
network of each contact leads to the same cludtenare distant players then the
contacts are redundant by structural equivalence.

The optimized network has two design principlefficiency and effectivenessThe
efficiency principle says that you should maximitee number of nonredundant
contacts in the network to maximize the yield ie 8tructural holes. The effectiveness
principle requires a shift in perspective. Burt429distinguishes between primary and
secondary contacts and recommends to focus resowmtepreserving the primary
contacts. The shift in perspective is that contactsnot people on the other end of the
contact’s relations; they are instead ports of s€de clusters of people. Instead of
maintaining relations with all contacts, the tadknmaintaining the total network is
delegated to primary contacts. Where efficiencyceons the average number of people
reached with a primary contact, effectiveness carscéhe total number of people
reached with all primary contacts. Accordingly, i@é@ncy concerns the vyield per
primary contact, while effectiveness concerns teé&lyof the network as a whole.



We typically tend to live in clusters of strongatbnships, which allow information to
circulate at a high velocity, but each member efdluster tends to know what the other
members know as well. Therefore, and this is the fkeposition of Burt (1992, 82),
‘the spread of information on new ideas and oppadtiegimust come through the weak
ties that connect people in separate clusteéfgeak ties are essential to the flow of
information that integrates otherwise disconnestadal clusters into a broader society.

Burt’s structural-hole argument complements thergjth of weak ties argument of
Granovetter (1973) in two interrelated ways. Fitisg causal agent in the phenomenon
is not the weakness of tie itself, but the struatinole that it spans. Tie weakness is a
correlate, but not a cause of access to nonredumdf@nmation. Second, by shifting
attention away from the structural hole responsilole information benefits to the
strength of the tie providing them, the weak-tigusment obscures the control benefits
of structural holes. In other words, the structinale argument gives us new
possibilities to manage and steer the previoushontrollable information benefits in
the fuzzy front end of innovation.

While Granovetter's (1973) weak tie argument fosuse the strength of relationships
that span the chasm between the two structurateckjsBurt’'s (1992) structural hole
argument is about the actual chasm spanned — ribeastrength of the relationship that
spans the gap. It is the chasm spanned that gesardbrmation benefits through its
function as a bridge over a structural hole. Noaneldnt (typically weak) ties are
bridges to other clusters. The bridge strengtmiasade in Burt’'s (1992) structural hole
argument, because information benefits are expdotadvel over all bridges, strong or
weak. His focus is more on how networking benefigsy between redundant and
nonredundant ties, which are not always equalrimgtand weak ties. The task of the
strategic player is to build an efficient and effee network through excellent selection,
development and nurturing of bridge ties. Full @titen to relationship management is
key to preserve the information benefits of bridgaselse they will ‘simply’ fall into
their natural state of being weak ties.

The bridge tie of Spiderman to Mr. Grandissimo wasy strong indeed and yet it
closed a structural hole between Porsche and arnaktnetwork that secured partly
exploration and mainly exploitation (production) @éramic materials for brakepads.
Accordingly, we have reasons to believe that actessomplementary nonredundant
resources and skills also can be given throughmgtties — and not only through weak
ones.

2.1.11 SUMMARIZING COMPLEMENTARITIES OF STRONG ANDWEAK TIES

Based on the arguments outlined above, it seensemable to assume that strong and
weak ties are complementary from the perspectivitn@d, and that the structure of an
ideal network should maximize the yield per primaontact. We also learn that weak
ties are likely to promote diversity and creativity idea creation and accelerate
development speed in early phases of exploratioenwhe required knowledge is not
complex. Conversely, weak ties may slow down speeituations of high knowledge
complexity where strong ties are required to suppotegration of results for
exploitation of innovation — as opposed to furtdeintegration into new creative sub-
problems. Accordingly, it seems that radical inn@mrarequires management of both
weak and strong ties cutting across both periphemdl core networks with a strong
focus on developing and managing relationshipstifansfer and transformation of
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information into innovation across multiple levelWeak ties seem to be particularly
useful in open creativity networks to enrich theeatron and exploration of new
knowledge. Wide know-who will be the main-driver iextensive networks of
complementary (non-redundant) knowledge. Convers#lgng ties are more critical in
rather closed process networks to drive the integraof innovation — from a creative
concept into solid business plans, prototypes amdneercial products. Strong know-
how is the driver in a focused network of similarokledge. Know-who will add
complementary knowledge when required. As illustlatby Spiderman, this
complementary knowledge can also be acquired byr@ng bridge tie across a
structural hole — and not always through weak fidgss book argues that successful
spidermen are highly multicompetent acting in ct@ams of past strong ties and a
multitude of current weak ties.

Closed Mu_ltiqompgtent S_pidermen Closed Process Networks
Spinning Bridge Ties n

between Creativity- 1 £ for Exploitation of Innovatio

and Process
Networks

S\ Rapid processing of complex
; knowledge through strong ties

Type of
Network (
Open '\/
Creativity
Networks
Open O/for Exploration O
of Invention ‘
Weak / Typical Strength of Ties / Strong /
Organic Managerial Hierarchy Hierarchical

Figure 2 A Networked Perspective of Know-Who BaseBntrepreneurship

Figure 2 summarizes the network perspective of kndw based entrepreneurship —
still with multicompetent spidermen at the coret tith a clearer positioning of the
complementary but structurally contrasting netwoidgen vs. closed, and (typically)
weak vs. strong managed organically vs. hierardligica®Dur framework suggests that
firms with relationships in open networks have ¢gedatitude in their innovation
strategies as they have more extensive and noraladtiopportunities for collaboration
(Burt, 1992). Also, the more social capital avdeaio a firm in terms of know-who and
relationship-ability, the less resources it ne@manage existing relationships and the
more resources it can use to establish new oneké\&t al., 1997).

3. METHODOLOGY

Our approach is to build a deep understanding of R&D processes evolve over time.
Accordingly, we started the interview process batk2007 and finalized our last
interviews in January 2009.
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The two cases also serve as our preferred basfsirtber investigation of the topic of
this paper — based on the long-term relationshgpeldped with the informants who
share our interest in advancing the knowledge ieosin this area.

Our research method is based on abduction (AlveasdrSkdldberg, 1994; Dubois and
Gadde, 2002) combining elements from both the iide@pproach and the deductive
approach. Continuous matching of theories withitneand vice versa has been our
approach to secure empirical support for the thealeframework. The basis for this
process is a holistic multiple case study (Yin, 20€ombined with the combination of
theories outlined above.

The empirical data has been collected from the ¢a®e companies; Tetra Pak and
Porsche. Within Tetra Pak the interviews covered fferson in charge of the
establishment of the R&D unit in China and the alleR&D transfer process.
Furthermore several researchers with expatriaterexce were interviewed in order to
tap into their experience. All interviewees haverbeterviewed several times in order
to enable tracking of the development of the ingastd case over time. Within Tetra
Pak, interviews were made both in Scandinavia ar@hina. In China, we interviewed
employees in the foreign R&D center as well asuhwersities — so as to get a more
complete picture. Complementary information in terof secondary data has been
collected, but the main parts of the empirical dese been primary data, which have
been collected by the use of semi-structured irdesv in person and by phone.
Through the use of multiple sources for the casdiss internal validity concern has
been addressed for the case studies in terms obewwf interviewees and their
positions in the organizations. The purpose ofgrgsg quotes from a large number of
interviewees was to add verisimilitude and represewider network of the different
actors across multiple levels in the cases.

The issue of construct validity and reliability Haeen addressed as key informants have
reviewed the case reports — both the individuaésas well as a previous draft of this
paper. External validity is enhanced by covering tyite different industries - and two
different geographical contexts, which are Eurdpar¢che) and the emerging economy
China (Tetra Pak) enabling comparisons betweemrréifit industries and geographical
contexts. It is also enhanced by developing aivelgtindustry-independent theoretical
framework using the abductive approach outlinetthis section.

The aim is theoretical development, rather thartingsof theories or common
‘grounded theory’ approaches with the objectivedatinuously assessing the empirical
support of a theory, or, inversely, a reality’sdtegical support, through the matching of
theories with realities (Strauss and Corbin, 1990)is research project has been a
combination of in-depth empirical research andexibn in action (Schon, 1983).

4. CASE STUDIES. PORSCHE AND TETRA PAK

The empirical material presented here is based newaproduct development project
from Porsche and a new product development- and R&Bsfer project from Tetra
Pak.

4.1 PORSCHE- GIVE ME A BRAKE

Porsche and Mercedes-Benz were competing agammsttt bring out the first ceramic
brake system into the market of commercial vehiclesthe late 1990s, the CEO of
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Porsche was well aware of their know-how disadvgeitarhey had started their
research efforts in this field much later than Mekes-Benz, and had less than one tenth
the number of researchers in-house. Still, the C&@ered his relatively small
engineering team to give him a ceramic brake syste@002, which should be able to
last 300 000 km and withstand temperatures abo®@® 2C without being oxidized
(conventional iron brake discs last 60 000 km arttistand temperatures at 700°C). So
far, ceramic brakes had only been used in racing ead aerospace applications.
Ceramic brakes discs enable weight reduction agtehibrake performance also at
elevated temperatures. When the project was iedi&tl cars used carbon-carbon discs
similar to ceramic brakes, which needed to be cbdngvery 1000 kilometers and
therefore it was not feasible to implement the taxgs brake in ordinary cars. The
American F16 Fighters were using ceramic brakeesystwith much higher longevity
than the F1 applications, but the very special @ara Silicon Carbide solution was top
confidential and neither accessible to Porschetmbtercedes-Benz.

4.2 SPINNING A NETWORK OFGLOBAL KNOW-HoOw

The few material researchers of Porsche were naiséd on internal exploratory
research, but on global networking and technolagglligence to identify and bring
together the most relevant external sources of kinow in this area. Spiderman — the
experienced Head of Porsche Brake Systems Engngeerhad developed state of the
art brake systems for more than thirty years. Hecsted two academic research
institutes and gave them one year each to explaeansolidate decades of research in
the related areas and develop a specific compoasddoon ceramics and very special
carbon fiber. He also had a research collaborattm Deutsches Zentrum fir Luft- und
Raumfahrt (DLR), which in the end resulted in apmeuof strategic patents — now
exclusively owned by Porsche. In addition, Porduhe five experienced manufacturing
process-chain and quality management experts weht gystem understanding, who
dedicated significant time to the project. Tradiatly, Brembo in Italy was the partner
of choice in Porsche’s brake systems, but as Brealbo worked with important
competitors including Mercedes-Benz, Porsche stdaddook for another development
partner for this specific project. Spiderman idigedi a company that did not have any
experience in automotive components, but had atesalwrld-class competence in
carbon ceramics for aerospace and industrial agpits. More important still, this
company also had a strategic partnership with timeercan aerospace composite
company that was the owner of the proprietary serfmeatment technology used for
the F16 fighters.

Spiderman now had spun a forceful network congjstihone specialized supplier for
ceramic materials to produce the actual disc, ammdsuppliers to develop the calipers
and other critical components required to assembleomplete brake system. The
perhaps most challenging requirement for this neakd>disc amalgamation was to
maintain the required structural properties at terapres exceeding 1000 degrees
centigrade — in addition to the longevity requiretnef 300 000 kilometers of normal
use. The first prototypes of the new ceramic disosked only until temperatures of
650 degrees, after which some of the carbon mateviaporated and the disc was
oxidized. Further material exploration was called$o as to optimize the organization
of the silicon carbide in the disc and reduce ewvpnt oxidation of its active surface. To
solve this and related manufacturing problems &rrthetworking was required.
Spiderman, who had already brought in a dozen acadeesearchers from the two
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domestic institutes, now made a more extensive ori&ing effort. Spiderman also
made visits to the American aerospace compositgpaagnto learn about their surface
treatment know-how, which he brought back to hisnometwork of engineers in
Germany.

Spiderman organized open seminars to present dessbf Porsche’s most strategic
development project. Of course, competitors sudda@sedes sent their leading experts
to these seminars. They asked questions and catemibio a dialogue that helped
Spiderman make better progress in the project. Mae Spiderman spotted the best
expert and acquired him into his own project nekwerby asking DLR to recruit the
expert, who was then transferred into the ceramakéddevelopment team.

Porsche funded the research made by the academiersato secure exclusive patent-
ownership of the unique geometry that was developedsche also performed all
quality control of the new components. This was enacthe new center, which counted
a total of thirty people of which less than ten eveegular Porsche employees. The
quality control was a particularly important asp&gth respect to product liability
issues. Here, Porsche’s thirty years of experiémckesigning highly competitive brake
systems added significant value to the collabogathetwork. As the new disc
manufacturing partner did not have any prior knawhn automotive parts, Porsche
had to invest several thousand man hours in knayeld@cansfer activities to add this
critical know-how to their new supplier of the réwtionary ceramic disc.

Through the extensive networking and mobilizatiérieading know-how from several

countries and continents, the project network ofsElze identified a revolutionary

ceramic brake system solution. To achieve the gaatechnology to prevent the
oxidation of the carbon fibre had to be developEue extended network created the
unique solution of applying a silicon carbide mato the carbon fibre, which generated
a carbon ceramic(C/SiC). The resulting product uiestt both better durability and

safety.

The new discs — commercially available since 20@#tfer higher performance during
heavy workloads both in dry and wet environmentse &ctual weight reduction of 60
per cent, which is about 5 kg per wheel, has amneoies impact since it affects fully
unsuspended weight. Ceramic composite brake disosoffer the advantage of zero
corrosion and shorter braking distance.

Porsche holds the full patent for the geometry, imaintained only two years of

exclusive rights to commercialize the system sdoasapture both licensing revenues
and better scale-economies in manufacturing. Twaditey car manufacturers are
already licensing the new technology from Porschapply it to their high-performance

models. In this way, the networking strategy re=iilboth in brand enhancing patent
protected innovation leadership and in additioraknues.

4.3 TETRAPAK

Tetra Pak already had a strong global footprinthwithina being the single largest
market when it decided to establish a new R&D aentethe emerging economy.
Manufacturing capability had been established sieedy 2000 and the plan was to
follow with R&D — mainly to reduce time to marketrfnew higher-performance and
lower-cost distribution equipment. There was anraasing need for low-cost
distribution equipment in China, but this would weg significant innovation to fulfill
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the very challenging cost and performance tardetsnsferring R&D to China was a
bold move to take a fundamentally new approachht whole innovation process.
Rather than doing R&D at the home base R&D unit #rah transfer the results to
China for manufacturing, it was decided to estabasnew R&D center dedicated to
innovation excellence using a more open and newdriniversity collaboration
approach. The company arranged an innovation doieslistribution equipment
between well-selected key universities. Externalscttants were engaged to support
identification of the right researchers. Professmached masters and PhD students to
conduct joint brainstorming sessions in order twetlgp new conceptsxx Sigvald
please verify that the following two sentences areue: One of the involved Chinese
professors invited not only the participating teainiis university to come up with ideas,
but included also approximately 300 further studeattthe University to come up with
good ideas to be used in the project. Tetra PaKaaged this initiative. New
relationships between employees of Tetra Pak acal ktudents were fostered during
the brainstorming sessions and the consecutivehgsapasessions. In order to update
and develop the concepts further, additional infittom was given to the student teams
during the review sessions of the early concepasddhese sessions were organized
such that all teams had access to the feedback giveach individual team thereby
ensuring cross fertilization of ideas between thepeting teams. During two different
review sessions several concepts were reviewediope as a result of the contest. The
first session provided a neutral third party opmimom a dozen invited technology
consultants. During the second session one conegs selected for further
development by Tetra Pak’s distribution equipmexmiegts. The winning university was
invited to temporarily join Tetra Pak’'s R&D center Sweden to acquire advanced
CAD training focused on further validation and garhplementation of the concept.
Also the coaching professor was joining this “hunkaowledge transfer” from China
to Sweden. Further collaboration continues in Clailsa with those universities that did
not win the first innovation competition.

5. ANALYSIS

Knowing who has the know-how, defining new accessip to this know-how and
converting it into new value networks created a nesakthrough for Porsche.
Knowing who has the know-how was made possible dlpérately spilling over- or
sharing knowledge with external parties includimgpéoyees working for competitors.
The innovation contest between the universitiebleaTetra Pak to reach new avenues
of thought in terms of the eager young minds at uhesersities without formally
managing or employing more people. The consultantsversity professors functioned
as structural holes, which identified the talenmblgo include in the project.

5.1.1 KNOCKOUTNETWORKING LESSONS

Let us start with some terminology: Porsche cleadgognizes a need to leverage
external brainpower for exploration of innovatiore., for creative research and
discovery. For this purpose, Spiderman establistmd#acts to so-called creativity
networks. The creativity network is mainly an opsrd loosely coupled arms-length
network encompassing primarily weak ties to setb@eternal scientists and experts.
The purpose of the creativity network is to creade scientific knowledge that can be
transformed into commercialized innovation by g¢rbnetwork.
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The purpose of a project network is to manage Hianging act between exploration
and exploitation so as to secure breakthrough iath@v. Spiderman builds a project
network that involves two academic centers of lpawer and a large number of
leading experts who secure the initial knowledgsation required to define the ceramic
material. However, defining a material is still faom pursuing a full innovation cycle.

This is why a so-called process network was reduiee secure development and
manufacturing of the ceramic material in the dessieape of a disc.

As a company, Porsche has innovated both the mesesnd business models for
absorption of external technologies and skills plades very strong emphasis on social
ties.

The relationship-dimension of the Porsche caseesigghat a dominance of weak ties
is beneficial for exploration in open creativitytwerks, and a dominance of strong ties
is required for exploitation in more closed procestworks. In network terms, the
process network is therefore closed, tightly codplkend hierarchical. The creativity
network is the complete opposite with a relativelyen structure. It contains both
individual and organizational levels. As illustratby the case, the creativity networks
are mainly social networks, driven by personaltreteships. Selected individuals at the
universities are more important than the univezsithemselves. Accordingly, the social
networks are dominating the organizational netwankd act mainly as antecedents of
organizational networks. The project network is & rof creativity- and process
networks, being semi-open at the beginning and notoeed during the exploitation
phase, when bridging the two opposing networks.

The mini case also illustrates how a typical brieakigh innovation evolution starts
with a dominance of creativity networks to mobilibe required expertise to develop a
revolutionary concept. The evolution continues kihg the exploration-oriented

creativity networks to exploitation-oriented proge®tworks to manage the conversion
from knowledge creation to business implementafmnmbreakthrough innovation to

happen. The process network-dominance in the dgpilmm phase was witnessed by
Porsche’s integration of the best individuals frolne creativity networks into the

process network at Porsche’s premises where mtugsanvolved finally ended up.

5.2 COMPARISON OFPORSCHE ANDTETRA PAK

Although the two case companies operate withinedkfiit industries some similarities
can be identified, since both companies are adivehe business to business (B2B)
market. Although Porsche can be characterised @srmgpany, which is active within
high-end consumer products, the main profit geperatr Porsche is to provide R&D
services and license out their technologies torataemanufacturers.

In the Porsche case deliberate and intended kngelsdillover enabled identification
of strategically important external knowledge to ibgernalised and applied by the
company.

Company Goal of the innovation strategy

Porsche  Develop ceramic brakes for standard
vehicles

Tetra Pak » Develop low-cost distribution equipment fin
China
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Table 1. Innovation strategy goals of the case cqanies

Company Core elements in the innovation strategy

Porsche » Clearly defined desired result
* University competitions

e Intended knowledge spillover  to:
universities, invited experts of competitoys,
unexperienced suppliers with
complementary skills

e The R&D activities of the company are
highly outsourced

Tetra Pak * Less clearly defined desired result
* University competitions
* Intended knowledge spillover to universities

* The R&D Activities of the company are in-
house focused and the winning university
was invited to join the R&D Headquarters
in Lund for four months

Table 2. Core elements of innovation strategy ohe case companies

Company Experienced benefits of intended knowledgle
spillover
Porsche * First to introduce ceramic brakes in the

automotive industry

 Brand Equity Increase - as a result |of
positive differentiation through innovation

* Increased profits as a result of increased
sales and licensing fees

Tetra Pak e Time to market from concept to
implementation

e Total Innovation Project Cost relative [to
degree of Innovation

* Impact in terms of anticipated increase|in
sales

 Brand Equity Increase - as a result |of
positive differentiation through innovatiagn
in distribution equipment

* Recruiting advantage through increased
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awareness among leading  Chinese
universities

Table 3. Knowledge spillover benefits experiencdaly the case companies

Whereas Tetra Pak was in need of brainpower forntibee general mechanics and
mechatronics related task of developing distribugguipment, Porsche was in need of
more specialized brainpower and in this sense Wbhasche was looking for was more
clearly defined.

6. DiscussION

Knowledge management approaches such as disintggr&nowledge creation
processes mitigates the non-productive use of egficglly important spillover
knowledge. They can, however, not prevent the @il of knowledge as such!
Actually, preventing knowledge spillover might harthe company since it may
decrease the development of strategically imporeastérnal knowledge which it is
possible for the company to tap into. Especiallg #bility to identify strategically
important external knowledge may be hampered ifwkadge spillover is restricted
excessively.

Intended - and unintended knowledge spillover alde have both positive and
negative effects.

Only if the spillover knowledge is used in ways @iare negative for the knowledge
contributing company is knowledge spillover negafior the contributing company!

Positive R&D knowledge spillover can be definedkaswledge spillover, which either
enables the improved use of knowledge assets gleeadlable for the company, and/or
knowledge spillover which enables the use of relekaowledge assets, which are not
available for the company.

To share or not to share knowledge is not the turesThe question is if knowledge
sharing and knowledge spillover are managed or Doeés it happen as a result of an
intended and deliberate process which enablesdhmany to capitalise in new ways
on the contributed knowledge, or does it happamintended ways which may or may
not harm the company? If the company does not neanizgspillover knowledge,
instead knowledge spillover will manage the company

We readily admit that intended - and unintendedvwkadge spillover alike, can cause
negative knowledge spillover. The former may, hosvebe less likely than the latter
and intended knowledge spillover can facilitate rmmmefits, which makes it worth it to
run the related risks!

Through symbiotic networking and relationship maragnt, new shortcuts to bridge
the gap between exploration and exploitation canfdumd so as to accelerate the
process from knowledge creation to business-imphtatien.

7. CONCLUSIONS - CONTRIBUTION TO INNOVATION THEORY AND /OR PRACTICE

The recommendation should be to change from ansskaefocus on the negative side
of knowledge spillover and instead to considerkhewledge creation and innovation
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potential related to mutual sharing and creatioknmiwledge between the company and
its surrounding environment.

By proactively facilitating knowledge sharing witklevant parts of the surrounding
environment, the company enables itself to feedwkedge into its surrounding
environment - thereby developing the innovationeptil of the environment for
exploration purposes, and the opportunities totileand to feed knowledge back to
the company for exploitation purposes, from theesamvironment.

The resulting theoretical framework, built on theséng networking - and knowledge
creation theories, is useful for the further anialys positive R&D knowledge spillover
effects.

8. LIMITATION AND FURTHER RESEARCH

The Porsche case gave an example of how innovpaamers can be used to recruit
R&D employees from competitors in an indirect waithaut infringing competition
clauses which may exist and which makes it illdgalemployees to immediately start
working for competitors. Open innovation as a wayvbrk around competition clauses
prohibiting employees to immediately start workifog competitors when they quit a
job is an area which might need further research.
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NOTES

' Effective in the sense that any networking atiéigi are explicitly targeted towards
the type of knowledge needed for business purpasgs, a specific project, or a
special skill needed for a process.

Efficient in the sense that the cost and effatstheir networking activities to
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acquire, transform and apply knowledge are compaialv, thanks partly to their
know-who, which supports rapid identification of thothose who have the
knowledge as well as of those who need it, andyptarttheir multicompetent skills,
which support rapid acquisition and transformatioh both tacit and explicit
knowledge.
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