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If you have your why for life,
you can get by with almost any how

Friedrich Nietzsche, Twilight of the Idols





IX

Acknowledgements

Ideally, the foundations for a dissertation are created early in life. In that re-
spect, I consider myself privileged to have parents who clearly emphasised the
need for forming one’s own independent position – thank you, and thank you
for so much more. Thanks also to my schoolteachers for alerting me to the dif-
ferences between dogma, opinion and evidence, and for their advice to approach
self-declared authority critically. Special thanks to Professors Klaus Marck-
wardt, Gerhard Oetzmann and Peter Garnatz, who taught me aeronautics and
coding in my first alma mater – from them, I learned how to turn science into
tangible results. Then, there is Sven Herrmann, representing the many col-
leagues in Airbus who offered exciting challenges and positions to me – thank
you for your trust. In Airbus I was able to develop in-depth knowledge of how
organisational development works in practice (for instance, when preparing for
the A380 programme launch) and I got key-insights on the roles that innovators
take on in such major projects. In essence, I felt prepared when I started the
dissertation venture.

Still, I feel deeply grateful to my social network in Finland and especially at
Aalto University – a network that has grown and strengthened throughout the
dissertation journey. First of all, many thanks to Anssi Smedlund for his many
inspirations on and insights in social networks and innovation, as well as for
being supportive in countless ways. Thanks also to my instructor Eerikki Mäki
for the valuable discussions about this study and about academic life as such.

Special thanks to my supervisor, Professor Eila Järvenpää, who not only pro-
vided me with the required scientific freedom, but also patiently reminded me
that even nonconformists need to engage with a scientific field on its own terms.
I deeply appreciate such type of guidance, bringing thoughts in context rather
than becoming instructive.

Particular thanks I owe to the 228 volunteers who filled the innovativeness
questionnaire – without you, this dissertation would not exist. And, of course, I
am truly grateful to those twenty innovators who allowed me to interview them
and to acknowledge them by name (in chronological order):

 Kaija-Stiina Paloheimo, Aino Tenhiälä, Prof. Pauli Kuosmanen, Adalgisa San-
tos, João Marcos Barguil, Roope Takala, Petri Ahokangas, Jiri Räsänen, Prof.
Caj Södergård, Esa Tervo, Heikki Sjöman, Jesse Vuolasto, Aamer Hasu, Juho
Hyytiäinen, Juha Luotio, Andrew Heiniluoma, Jaana Suviniitty, Tuomas Jaanu,
Vesa Luusua, and Inari Virkkala.



X

Furthermore, I am grateful for the endorsements by the Aalto Entrepreneur-
ship Society – thanks to its former President Aleksi Hämäläinen – and by the
Aalto Ventures Program, thanks to Kalle Airo and Olli Vuola. Special thanks also
to Nelli Myllylä, Professor Eero Eloranta (simply the best), Jari Jokinen and
others for reaching out to their networks – your contribution was crucially im-
portant for case study A. Likewise, thanks a lot to Susanna Kari for assisting me
on social network data gathering and coding in case study B – that task was
huge.

Thanks as well to those who shared some of the doctoral student experience
with me – Stefania Passera, Ingrid Schembri, Johanna Koroma, Katri Kallio,
Emma Nordbäck, Otto Mäkelä, Jari Ylitalo, Teemu Surakka, Tuomo Eloranta,
Hani Tarabichi, Ville Eloranta, Juha Ahokas, Peter Kenttä, Pekka Töytäri (who
shares my passion for swimming and biking) and many more. Special thanks to
my “roommates” Matti Pihlajamaa and Marko Hakonen for sparring, inspiring
and simply for being there when needed.

In addition, I am grateful to Professors Matti Vartiainen and Risto Rajala for
their trust in my capabilities and for wisely allocating resources – this has been
much appreciated.

Furthermore, I feel honoured that Professors Marco Tortoriello and Paul
Leonardi acted as pre-examiners. Likewise, I feel honoured that Professor Peter
Groenewegen agreed to act as opponent in the dissertation defence. I am grate-
ful for this interest and response by the academic field.

This work was partially supported by the Finnish Funding Agency for Innova-
tion Tekes as part of the DIGILE Digital Services programme (Tekes decision
342/12). Further, the department of Industrial Engineering and Management
in Aalto University, School of Science supported my doctoral studies by supply-
ing additional funding, excellent education as well as an inspiring and positively
challenging work environment – kiitos paljon.

Finally, cordial thanks to my love – my wife Stina – for your patience, caring
and energy throughout all these years and many more to come.

Helsinki, 18 October 2018

Raphael Giesecke



XI

Contents

Acknowledgements ................................................................................... IX

List of Figures ........................................................................................... XV

List of Tables .......................................................................................... XVII

List of Abbreviations and Symbols ........................................................ XIX

Author’s Contribution ............................................................................ XXI

1. Introduction ..................................................................................... 1

1.1 Innovators..................................................................................... 4

1.2 Social Network Research and Innovators .................................. 5

1.3 Research Objectives ..................................................................... 6

1.4 Research Questions ...................................................................... 7

1.5 Overview of the Study .................................................................. 8

2. Theoretical Background ................................................................ 10

2.1 Conceptualising Innovation ...................................................... 10

2.1.1 Five Dimensions of Creativity – The 5Cs Framework .......... 11

2.1.2 Schumpeter’s Innovator and Innovation .............................. 13

2.1.3 Innovation and Its Six Dimensions – The i6 Framework ... 15

2.1.4 Collaborative Innovation ....................................................... 18

2.1.5 Summary – From Innovation to Innovator .......................... 19

2.2 Individual Innovativeness ......................................................... 19

2.2.1 “Innovativeness” in Marketing and Consumer Research .... 20

2.2.2 Innovative Personality ........................................................... 20

2.2.3 Innovative Behaviour ............................................................. 21

2.2.4 Innovativeness as a Cognitive Style ...................................... 22

2.2.5 Impactful Creativity ............................................................... 23

2.2.6 Concepts Selected to Represent Innovativeness .................. 24

2.3 Extant Social Network Research ............................................... 26

2.3.1 Definitions and Unit of Analysis ........................................... 27

2.3.2 Overview of Major Social Network Research Approaches .. 28

2.3.3 Theory of Networks – Innovators Shape Their Networks ... 34



XII

2.3.4 Dyads, Triads, Cliques and Clusters ..................................... 38

2.3.5 Bridges, Brokers and Structural Holes .................................. 41

2.3.6 Network Centrality Positions ................................................ 46

2.3.7 Relational Social Network Features – Tie Strength ............ 48

2.3.8 Embeddedness, Social Capital, Closure, and Density ......... 50

2.3.9 Primary Networking Options ................................................ 54

2.4 Development of Two Theoretical Models ................................ 55

2.4.1 Reasoning for Two Path Models ........................................... 56

2.4.2 Overview of Hypotheses ........................................................ 56

2.4.3 Model A – Network Structure Predicts Innovativeness .......57

2.4.4 Model B – Innovators Develop Their Networks .................. 59

2.5 Innovators’ Relational Network Features ................................ 62

3. Methodology .................................................................................. 64

3.1 Research Philosophy and Case Study Design .......................... 64

3.2 Data Sources and Sampling ...................................................... 66

3.2.1 Case Study Contexts and Data Sources ................................ 66

3.2.2 Quantitative Data Sampling and Response Rates ............... 69

3.3 Measurements ............................................................................ 72

3.3.1 Individual Innovativeness ..................................................... 73

3.3.2 Individual Ego-Network Topology ....................................... 76

3.3.3 Control Variables – Background and Growth ...................... 79

3.3.4 Summary of Variables, and Measurement Issues ............... 82

3.4 Data Collection Schedule and Causal Inference ...................... 84

3.5 Quantitative Data Analysis Methods ........................................ 84

3.6 Qualitative Data and Its Analysis ............................................. 86

3.6.1 Introduction to the Two Times Top Ten Innovators ........... 86

3.6.2 Interview Topics, Process and Data ...................................... 87

3.6.3 Thematic Analysis of Interview Data .................................... 90

3.7 Thematic Codes .......................................................................... 90

3.7.1 Network Topology ................................................................... 91

3.7.2 Relational Network Features................................................. 92

3.7.3 Human Agency ....................................................................... 94

3.8 Cross-Case Synthesis ................................................................. 96

4. Case Study A – Network Structure Affects Innovativeness ........ 97

4.1 Descriptive Statistics ................................................................. 97

4.1.1 Case Study A Sample Properties ........................................... 98

4.1.2 Skewness of Variables on Sample Level ............................... 99



XIII

4.2 Case Study A Tests for Control Variables ............................... 101

4.3 Model A Fit and Hypotheses Test Results .............................. 105

4.3.1 Case Study A Hypotheses Tests Results ............................. 106

4.3.2 Non-Hypothesized Correlations in Case Study A .............. 108

4.4 Case Study A Summary ............................................................ 109

5. Case Study B – Innovators Develop Their Networks ................. 111

5.1 Descriptive Statistics ................................................................. 111

5.2 Case Study B Tests for Control Variables ................................ 113

5.3 Model B Fit and Hypotheses Test Results ...............................118

5.3.1 Controlling for Career Type, Gender, and Nationality ....... 119

5.3.2 Hypotheses Testing Through Model B ............................... 122

5.4 Model B as a Framework for Innovators’ Networking .......... 126

6. Innovators’ Interviews Results ................................................... 128

6.1 Interview Results per Theme Domain .................................... 128

6.1.1 Network Topology ................................................................ 129

6.1.2 Relational Network Features ............................................... 130

6.1.3 Human Agency ..................................................................... 142

6.2 Human Agency – Synthesis ..................................................... 148

6.2.1 Human Agency in Relational Network Features ................ 148

6.2.2 Summary of Human Agency ................................................ 150

6.3 Innovators as Serendipitous Networkers ................................ 151

7. Synthesis of Results – Innovators’ Social Networks ................. 154

7.1 Cross-Case Study Synthesis – Models and Hypotheses ........ 154

7.1.1 Model Performance .............................................................. 155

7.1.2 Hypotheses Test Results ...................................................... 155

7.2 Social Network Topologies – Innovators vs. Adaptors.......... 156

7.2.1 Findings per Structural Characteristic ................................157

7.2.2 Summary of Findings – Network Topology ....................... 158

7.3 Network Topology as a Predictor of Innovativeness ............. 159

7.4 How Do Innovators Network? ................................................ 160

7.4.1 Adaptors More Reactive Than Innovators ......................... 160

7.4.2 A Dynamic Model of Innovators’ Social Networking ......... 162

7.4.3 Innovators’ Social Networking Preferences ....................... 164

7.5 Potentially Strong Ties as Innovation Capacity ..................... 167

8. Discussion ..................................................................................... 171

8.1 Summary of Findings ................................................................ 171

8.2 Theoretical Contribution ......................................................... 174



XIV

8.2.1 Research on Innovators, and Innovation ............................ 174

8.2.2 Intersecting Network Theory with “Theory of Networks” . 175

8.2.3 Contribution to “Theory of Networks” ................................ 178

8.2.4 Contribution to Network Theory ........................................ 180

8.3 Practical Implications ............................................................... 181

8.3.1 Advice for Innovative and Adaptive Persons ...................... 181

8.3.2 Practical Implications on Organisational Level ................. 182

8.3.3 Leading Innovators and Facilitating Innovation ............... 183

8.4 Limitations and Future Research ........................................... 184

8.4.1 Limitations Related to Data and Methods ......................... 184

8.4.2 Limitations of Major Theoretical Contributions................. 191

8.4.3 Reflections on Research Approach ......................................193

8.4.4 Avenues for Future Research .............................................. 194

References ................................................................................................ 197

Appendix 1 – Questionnaire on Innovativeness .................................... 211

Appendix 2 – Social Network Data Coding Rules .................................213

Appendix 3 – Top Twenty Innovators vs. Top Twenty Adaptors ......... 217

Appendix 4 – Interview Questions .........................................................219

Appendix 5 – Additional Descriptive Statistics of Control Variables ...221

Appendix 6 – Illustration of Network Structure Characteristics ......... 227

Appendix 7 – Glossary of Terms ............................................................ 229



XV

List of Figures

Figure 1. Divides in social network research vs. research questions ... 30

Figure 2. Model A – network structure predicts innovativeness ......... 58

Figure 3. Social network development options ..................................... 61

Figure 4. Model B – innovators develop their social networks ........... 61

Figure 5. Case study A Facebook group network as of 23 June 2010 . 67

Figure 6. Model A path analysis (N=120) ........................................... 105

Figure 7. Model B path analysis (N=109) .............................................118

Figure 8. Model B13 path analysis, Finns (N=71)................................ 121

Figure 9. Model B13 path analysis, non-Finns (N=38) ....................... 121

Figure 10. A dynamic model of innovators’ social networking.......... 163

Figure A2-1. How to identify dyads ..................................................... 213

Figure A2-2. How to identify brokerage links between ego’s alters . 215

Figure A6-1. Illustration of network structure characteristics .......... 227

Figure A6-2. Extreme positions in network structure ....................... 227





XVII

List of Tables

Table 1. Five dimensions of creativity – the 5Cs framework ................ 12

Table 2. Six dimensions of innovation – the i6 framework ...................17

Table 3. Conceptualisations and components of innovativeness......... 25

Table 4. Definitions of social network structure characteristics .......... 28

Table 5. Overview of hypotheses ............................................................ 57

Table 6. Overview of case studies ........................................................... 68

Table 7. Case study A respondents (N=120) .......................................... 70

Table 8. Case study B contexts and final* response rates .....................71

Table 9. Case study B respondents (N=109) ......................................... 72

Table 10. Innovativeness- and background control measures ............. 75

Table 11. Internal consistency of the innovativeness scales ................. 75

Table 12. Network topology measures ................................................... 76

Table 13. Overview of variables .............................................................. 83

Table 14. Overview of the twenty innovators interviewed ................... 87

Table 15. Descriptive statistics case study A, respondents (N=120).... 98

Table 16. Descriptive statistics case study A, Aaltoes group (N=792) . 98

Table 17. Case study A bivariate correlations, uncontrolled .............. 102

Table 18. Case study A F- and t-test results of control variables ....... 103

Table 19. Correlations controlled for career type, expatriate status .. 104

Table 20. Model A path analysis statistics .......................................... 105

Table 21. Descriptive statistics – case study B ..................................... 112

Table 22. Case study B bivariate correlations, uncontrolled............... 114

Table 23. Case study B F- and t-test results of control variables ........ 115

Table 24. Correlations controlled for career, gender, nationality ...... 117

Table 25. Model B path analysis statistics ............................................ 119

Table 26. Summary of innovators’ human agency .............................. 151

Table 27. Overview of hypotheses test results ..................................... 156

Table A2-1. How to assess ego-network density ................................. 214

Table A3-1. Top twenty innovators vs. top twenty adaptors .............. 217

Table A5-1. Scheffé test, career type vs. innov. cogn. style (N=228) 221



XVIII

Table A5-2. Case study A comparison of means, expatriate status....221

Table A5-3. Case study A comparison of means, career type ............ 222

Table A5-4. Case study A comparison of means, gender ................... 223

Table A5-5. Case study A comparison of means, nationality ............ 223

Table A5-6. Case study B comparison of means, career type ............ 224

Table A5-7. Case study B comparison of means, expatriate status ... 225

Table A5-8. Case study B comparison of means, gender ................... 225

Table A5-9. Case study B comparison of means, nationality ............ 226



XIX

List of Abbreviations and Symbols

4P Person, Process, Press and Product (Rhodes, 1961)

5Cs Five dimensions of Creativity framework

ANOVA Analysis of Variance

CV Control Variable

DF Degrees of Freedom (used in regression and path analysis)

DV Dependent Variable

f following

GDN Goal Directed Network

GDP Gross Domestic Product

GIF Graphic Interchange Format (used for network maps)

H Hypothesis

i6 Six dimensions of innovation framework

IV Independent Variable

KAI Kirton’s (1976) Adaption-Innovation Inventory

n normalised

N Number of observations, subjects or respondents (in samples)

OI Organisational Innovation

R&D Research and Development

RMSEA Root Mean Square Error of Approximation

s.d. Standard Deviation

SPN Serendipitous Processes based Network





XXI

Author’s Contribution

The author hereby certifies that he is the sole author of the dissertation mono-
graph titled “How do Innovators Network? The Innovation Capacity of Poten-
tially Strong Ties in Individuals’ Social Networks”. Literature review, develop-
ment of theoretical models, research design, data analysis, as well as report, syn-
thesis and discussion of findings were solely the author’s work and responsibil-
ity. Regarding data collection, one Facebook group network was downloaded by
a fellow researcher, and 33 of 109 LinkedIn maps were collected by a research
assistant, supervised by the author. All other data collection was performed by
the author, who was also responsible for overall data collection and data coding.





1

1. Introduction

In today’s world of rapid change and global competition, both the speed of
change and the globalisation of competition are still increasing. This is largely
due to the expanding GDP share of digital solutions – as those are immaterial,
there is less need for costly assets, such as manufacturing plants, producing ma-
chinery or costly office buildings. Accordingly, start-up costs are very low, and
in principle, “everybody”, everywhere, often at low risk, can join the competi-
tion. Consequently, the degree of competition is higher than ever.

In such conditions, innovation has become the key to success, both for enter-
prises as well as individual professionals. In order to succeed in such harsh eco-
nomic environment, the following goals need to be met: invent faster, enter the
market faster and grow the market share faster than the competitors. In other
words, at any time, out-innovate the competitors.

At the same time – and for the same reason, digitalisation – social network
platforms and their use have become ubiquitous. A wide range of such platforms
(e.g. LinkedIn, ResearchGate, Facebook) allows professionals to connect and in-
teract no matter where they are, who they are, or what skills they have.

Extant research suggests that social networks – given the appropriate topol-
ogy – enable innovation through various mechanisms (Granovetter, 1973; 1983;
1985; Friedkin, 1980; Burt, 1992; 2004; 2005; 2010; Krackhardt, 1999). Social
networks may provide novel ideas (Granovetter, 1983; Burt 2004, Björk & Mag-
nusson, 2009), support the acceptance of own ideas by others (Burt, 2004), or
the advance of a career (Granovetter, 1974; Burt, 1992; 2004; Bian, 1997).
Through boundary spanning, i.e. by connecting to new, different or discon-
nected areas, creativity can be improved (Perry-Smith & Shalley, 2003:100)
and, subsequently, diverse networks (Baker, 2000:57-60; Barábasi, 2002; Dha-
naraj & Parkhe, 2006) directly support innovation (Aldrich & Zimmer, 1986;
Brass, 2012:680f).

However, it is not only the new and the different, which is important. In the
digital age, information is important, though knowledge is even more important
(Drucker, 1993; Grant, 1996). Knowledge means learning, and under today’s
conditions, it means learn fast and deep (Argyris, 1982; Gulati, 1999). Social
networks enable knowledge work in three distinct ways: they allow fast connec-
tion to diverse talents, competences and skills (enabling co-creation and crowd
sourcing) and thus the access to complementary knowledge (Hansen, 1999;
Hansen et al., 2005; Reagans & McEvily 2008). They can facilitate knowledge
brokering, sharing and transfer (Uzzi, 1997; Hansen, 2002; Reagans & McEvily,
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2003; Hansen et al., 2005). Finally, dense networks with embedded (strong)
relationships create the trust required to share tacit knowledge (Granovetter,
1992; Hoang & Antoncic 2003).

Returning to appropriate social network topology – what does this mean? Re-
search focussing on structural network characteristics assumes that networks
are made up of ties, connections between persons (Burt, 1980; Wasserman &
Faust, 1994). These ties form a topology, a network structure that can be visual-
ised and mathematically described, in the simplest form through listing all ex-
isting links between all persons in the social network. In this context, forms of
network topology related to innovation can be expressed through, e.g., degree
centrality (Tsai, 2001), density (Hansen et al., 2005), or structural holes (Burt,
1992).

In conclusion, digitalisation both acts as a cause for the need to innovate and
as an enabler for social network platforms and their use. The need for innova-
tion is a pressing, important problem. A possible enabler to tackle the problem
is to develop appropriate social networks that support innovation. From a re-
search perspective, however, there are three major unresolved issues, which il-
lustrate the research problem.

First, whereas social network research has provided a variety of recommenda-
tions for information access, performance increase and knowledge sharing, the
research results on social networks as innovation enablers are rather scarce.
Moreover, extant research is contradictory in various aspects. For instance,
structural social network characteristics related to innovation are disputed:
whereas Granovetter (1973) claims that density hinders access to novel infor-
mation, Shan et al. (1994) and Schilling & Phelps (2007) indicate that density
(also expressed as structural embeddedness) supports innovation in firms. De-
gree centrality has been argued to be high for innovators (Ahuja, 2000; Tsai,
2001; Björk & Magnusson, 2009), and – in contrast – discovered to be low
(Phelps, 2010:902). Bridge ties supporting innovation have been argued to be
either dyadic (Granovetter, 1973; Krackhardt, 1999; Schilling & Phelps, 2007)
or redundant (Phelps, 2010:890; Tortoriello & Krackhardt, 2010:174). Further-
more, the role of structural holes (Burt, 1992) has been disputed: whereas the
main research stream argues that structural holes increase innovation (Burt,
2005; Burt, 2010; Kilduff & Brass, 2010:331f), Ahuja (2000) argues that struc-
tural holes may decrease innovation.

Second, the evidence used by extant research has several issues. Some of the
extant research is based on cross-sectional designs, already criticised by Hoang
& Antoncic (2003:177) and Anderson et al. (2004), with social network data
based exclusively on self-reported evidence. Examples are Burt’s “name-gener-
ator” (1992:123)1, and Kilduff et al.’s (2008) study on perceived networks vs.
“real” networks, both based on a cross-sectional questionnaire. In those cases,
in which objective (i.e. not self-reported) network data was used, social net-
works were small, for instance with an average size of 3.8 and a maximum of 35

1 Typically each subject is administered a list of names (e.g. of colleagues), each of which he or
she marks whenever a tie of a given quality exists.
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actors (Phelps, 2010:902). Objective data, obtained from social network plat-
forms, indicate that an average person’s network is by far larger – as of this re-
search, individuals in case study B maintained 731 direct connections on aver-
age. One may argue that such size just reflects a “digital”, i.e. virtual network,
however, as this study shows, such size just reflects a more holistic view on how
individual, real-life social networks manifest. The size issue becomes increas-
ingly problematic when investigating average degree centralities of prominent
studies: as recent as 1996 studies reported average degree centralities of 3.04-
3.42 (Carroll & Teo, 1996:433). Even in this millennium, studies using data
based on 4-20 direct connections on average (Oh & Kilduff, 2008; Kilduff,
2009; Phelps, 2010) have been rather the norm than the exception. As of to date,
such empirical evidence is bearing a risk of becoming increasingly obsolete.

Third, there is a causality issue between innovator and network: does an ap-
propriate network topology enable individuals to become more innovative – or
is it just that innovators network differently than less innovative persons? My
research problem is formulated in a short question, How do innovators net-
work? Accordingly, my main interest is in what Borgatti & Halgin call “theory of
networks” (2011:1168), which is concerned with the antecedents of social net-
works. However, the major social network research stream (e.g. Granovetter,
1983; Burt, 1992; Krackhardt, 1999; Ahuja, 2000; Tsai, 2001) is concerned with
“network theory” (Borgatti and Halgin, 2011) and thus considers the network
position as an antecedent. Still, a few examples exist for research on theory of
networks, for instance Mehra et al.’s (2001) study investigating the social net-
works of various personality types, as well as Oh & Kilduff’s (2008) and Sa-
sovova et al.’s (2010) studies on brokerage depending on self-monitoring per-
sonality. The reasoning of taking such approach towards theory of networks is
illustrated in the following:

“structuralists have tended to ignore the possibility that actors’ attributes, cogni-
tions or personalities shape social networks”

(Kilduff & Tsai, 2003:68). Calls range from tentative questioning of how much
actors can influence their own, constraining, social networks (Kilduff & Brass,
2010:336), via a focus on opportunities, individuals and modes of action (Shane
& Venkataraman, 2000:218), to direct instructions,

“Study innovation as an independent variable”
(Anderson et al., 2004). The motivation to study innovators as active social net-
work developers is summarised in Kilduff & Brass’ (2010:335) claim:

“Theory that links individual attributes to structural outcomes is likely to be gen-
erative of compelling research”.

Consequently, my research problem – how do innovators network? – is af-
fected by two theoretical issues: (1) extant social network research has focussed
on how network topology affects innovation, not on how innovators network;
and (2) social network research is inconclusive about the actual network struc-
ture characteristics that predict innovation. In addition, there is an empirical
issue – social network research has been operating on evidence that may be-
come outdated. However, before investigating deeper the inherent issues within
social network research, I set the innovation context in a brief excursion into
research on innovation and innovators.
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1.1 Innovators

As in social network research, a causality divide exists in innovation research as
well, though it is less pronounced. The main research streams on innovation and
innovators have taken turns for both causalities, individual innovative action
drives structure as well as structure drives innovative action. In the early 20th

century, sociologist Max Weber took the structuralist view, claiming that today’s
capitalistic order forces2 the norms of economic actions onto each individual,
including the entrepreneur (Weber, 1904). In stark contrast, Schumpeter
(1909; 1912; 1926; 1927) elaborated at length about how the entrepreneur was
shaping his environment, from manufacturing processes to market capture and
creation. This view culminates in the sentence

“The mechanisms of economic change in capitalist society pivot on entrepreneur-
ial activity”

(Schumpeter, 1947:150). In that respect, Schumpeter (1949:254) followed the
ideas of Cantillon (1755:§13), who established the entrepreneur as an active con-
nector between other professions. This view of the individual innovator as the
central actor, creating a “world” by and of her own lasted at least half a century.
By taking this view, actions of innovators such as Thomas Alva Edison and
Henry Ford were thought to be understood. The upcoming Taylorism reinforced
this view of the lonely innovator at the top, the only one knowledgeable about
all the workflows in the enterprise, from overall business processes down to de-
tailed manufacturing methods and means.

Only in the 1970s, other views on innovation gained attention. Two research
streams emerged, often reinforcing each other – the stream focussing on inno-
vation as a process, and the stream focussing on the social, relational aspects of
innovation. These streams joined in the key article, “The dominant role of users
in the scientific instrument innovation process" (von Hippel, 1976). From then
on, researchers increasingly focussed on innovation as a collaborative act, co-
created and user driven (von Hippel, 1988; Chesbrough, 2003; Antikainen et
al., 2010). In the new millennium, the concept of innovation capability (Powell
& Grodal, 2005) reinforced the collaborative view, whereas design-driven inno-
vation (Verganti 2009) offered an alternative view, adopted widely in the prod-
uct design community. The point here is that the mainstream view on innova-
tion has gravitated steadily towards a structure-action causality; in effect sug-
gesting that with the appropriate structures and processes in place, individual
actions will be innovative.

Still, individual persons disrupt the world through their innovations. Three
illustrative examples are Sir Richard Branson, Steve Jobs, and Elon Musk.
Whereas Jobs is associated mostly (though not solely) with Apple Inc. (Isaacson,
2011), both Branson and Musk qualify as serial entrepreneurs. Richard Bran-
son’s Virgin Group controls about 400 companies, with Branson engaging, e.g.
in music business, airlines, and personal space travel (Bower, 2014). One of
Elon Musk’s earlier enterprises was merged into PayPal and he is founder

2 the original German word, “zwingt”, is remarkably strong in this context
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and/or CEO of Tesla Inc., SolarCity Corporation and SpaceX Corporation, re-
spectively (Vance, 2015) – thus Musk’s innovations cover payment solutions,
battery electric cars, energy self-sufficient housing and reusable, commercial
rockets. I doubt, whether these three individuals, or their actions, are a “prod-
uct” of their respective environment.

1.2 Social Network Research and Innovators

With the focus set on the individual innovator, in the meaning of innovative
person, what is a typical innovator’s social network like, how is its topology
shaped? In addition, is such particular topology shaped by the innovator, or do
particular topologies enable innovation and thus “create” innovators?

Extant research has investigated how personality orientations such as self-
monitoring (Oh & Kilduff, 2008), shape social networks. More general, the ef-
fect of personality on types of social capital has been studied (Mehra et al., 2001;
Balkundi & Kilduff, 2006; Sasovova et al., 2010). However, studies investigating
how innovative persons shape their networks are elusive – I did not find any.
Several studies are devoted to innovation networks instead (DeBresson &
Amesse, 1991; Freeman, 1991). Typically, such research studied innovation net-
works on intra- and inter-organisational levels, with emphasis either on net-
work self-organisation (cf. Pyka & Küppers, 2002) or on hub-firm and
knowledge brokers (Dhanaraj & Parkhe, 2006; Meyer, 2010) and network facil-
itators (Barábasi, 2002). While such research may provide some initial ideas,
the problem is that scholars in that research stream conceptualise innovators as
organisations, not as individual persons. One finding, however, is claimed to be
applicable to both organisations and persons: innovation networks are decen-
tralized, with the topology of a “small world network” (Milgram, 1967; Barábasi,
2002). In summary, this research stream needs to be taken into account; how-
ever, its applicability might be limited, as findings in an inter-organisational
context are not necessarily valid for individual persons, even if the respective
social network topologies are similar.

Regarding innovative individuals, different aspects of innovation were stud-
ied, but the research streams provide conflicting results. For instance, innova-
tors need access to novel and diverse information. Weak ties (or “arm’s length
relations”, Uzzi, 1997) are claimed to be necessary for individuals in order to
have such access (Granovetter, 1973; Hansen, 1999). Strong ties, however, pro-
duce “maintenance costs”, for instance in terms of time spent for helping others
(Hansen, 2002:243). Too many strong ties, embeddedness or network closure
may also slow down work (ibid.). Worse, cliques (i.e. high local social network
density) will even prevent individuals from seeking outside information (Han-
sen et al. 2005). However, strong ties (or “embedded relationships”, Uzzi, 1997)
facilitate feedback provision and inventions. Similarly, a study by Tsai (2001)
even claims that high absorptive capacity (Cohen & Levinthal, 1990) combined
with high in-degree centrality across organisational units results in high inno-
vation. In conclusion, a mix of strong and weak ties might be required for inno-
vators. However, there is a major issue about this swift conclusion: strong and
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weak are qualities, not quantities, and tie strength is a relational feature be-
tween two persons, not a structural characteristic of a person’s social network.
In contrast, concepts such as density, clique and (to some extent) embeddedness
are indeed structural network characteristics. Consequently, when investigating
how innovators network, two different dimensions of social networking need to
be taken into account. First, the network topology, described by quantitative,
structural characteristics. Second, the qualitative aspects of individual relation-
ships between the innovator and other persons, described by relational features
such as tie strength.

However, keeping structural characteristics and relational features strictly
apart is not simple. For instance, the strategy of maximizing the number of
structural holes (Burt, 1992) is seemingly a purely topological, structural issue.
Simplified, structural holes exist between locally dense areas of a network, and
they can be bridged by boundary spanners (Johri, 2008; Tortoriello & Krack-
hardt, 2010). However, researchers dispute whether these bridges are to be
weak ties (Granovetter, 1973; Aldrich & Zimmer, 1986) or strong ties (Krack-
hardt, 1992) – a relational feature. Furthermore, whereas Burt (1992) empha-
sises the maximisation of structural holes as such, with a minimum of embed-
ded relations, Uzzi (1997) emphasises a balanced combination of embedded re-
lations and arm’s length relations. Such combination is also a mix of topology
(for instance, when considering how many of one’s ties are connected to each
other) and relational features (arm’s length vs. embedded). In contrast, my aim
in this study is to minimise possible confounding between structural social net-
work characteristics and relational features through separate models, separate
data, and separate analyses.

1.3 Research Objectives

The research problem of this study is how do innovative persons network and
thus the research phenomenon of this study is innovators’ social networks. Ex-
tant research on “network theory” (Borgatti & Halgin, 2011) suggests that social
networks may enable innovation, given that certain structural characteristics
and relational features are in place. However, these social network characteris-
tics are subject to various disputes – social network research is inconclusive
about the actual mechanisms. In addition, my research problem rather points
at a contribution towards “theory of networks” (Borgatti & Halgin, 2011:1168),
assuming an individual social network as an outcome. In short, my interest is
rather in the individual innovator shaping her network than the network ena-
bling (or hindering) a person to innovate. Furthermore, the empirical basis of
extant social network research (built on rather small and thus possibly outdated
networks) casts doubts on various findings – at least on their applicability to-
wards today’s large scale social networks.

Based on these three main issues, the overall aim and the specific objectives
of this study are the following. On overall level, my aim is to gain understanding
about how innovators are positioned in their own social networks, how the in-
novators shape those networks, and why they shape their social networks in the
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way they do. The related, specific objectives then are to investigate in detail
which (a) structural characteristics; and (b) relational features define an inno-
vator’s social network. Still, with the mainstream research assuming the oppo-
site causality, I also need to (c) investigate how structural network characteris-
tics affect innovativeness. The final objective is the use of contemporary data –
both objective (i.e. not self-reported) quantitative data for structural social net-
work characteristics as well as qualitative data for relational network features.

By unravelling the topology and relational features of innovators’ social net-
works, I aim to contribute to social network research, especially through the ex-
ploration of such research’s limits and by eliminating contrasting views on net-
work structure. Furthermore, my findings are to enable theoretical contribu-
tions towards various disputes in social network research. My aim is also to con-
tribute to the shared understanding of innovators’ actions: how they shape their
social networks, and why so.

1.4 Research Questions

Whereas the research aim and objectives provide the “bridge” between the re-
search problem and the possible theoretical contributions, the research ques-
tions are more specific in that they define the theoretical fields to be examined
along with implications for possible research methodologies, including data col-
lection and analysis.

In that respect, I defined three research questions – the first and the third are
set within a context of social network topology, addressing structural, quantita-
tive characteristics. The second question addresses relational, qualitative net-
work features. It is also more open, and aims to investigate further the causes
for innovators’ networking actions. The research questions are:

1. How does an innovator’s social network topology differ from that of
an adaptor3?

2. What are the relational networking preferences of innovators, and
why so?

3. How does an individual’s social network topology predict how inno-
vative the individual is?

The first two research questions aim for a contribution towards “theory of net-
works” (Borgatti & Halgin, 2011:1168), with the social network assumed as out-
come of an innovator’s networking actions. In contrast, the third research ques-
tion takes into account the mainstream social network research stream’s contri-
bution to “network theory” (Borgatti & Halgin, 2011), with network structure as
an antecedent. The combination of all three research questions is in principle
possible when accepting a structuration approach (Giddens, 1984) – and thus
assuming a dual, simultaneous causality of innovators shaping their social net-
works while at the same time being affected by them.

3 I chose adaptor as opposite of innovator based on Schumpeter’s “distinction between adap-
tive and creative response to given conditions” as “essential difference” (1951:258) between
adaptors and innovators (Kirton, 1976).
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1.5 Overview of the Study

This research is case study based (Yin, 1994) and contains elements of both hy-
pothetico-deductive research (Hempel, 1965:412) and qualitative research. The
reason is that the real-world phenomenon and thus research problem points to
extant research that is substantial enough to allow the deduction of hypotheses
and theoretical models, however the models require opposite, “polar types” (Ei-
senhardt, 1989:537) of case studies. In addition, several issues concerning qual-
itative, relational network features invite an additional, qualitative analysis ap-
proach.

Theoretical Background
The theoretical part is based on three interrelated concepts – innovation, inno-
vative persons, and social networks (with a focus on innovators and innovative-
ness). Those are reviewed in depth in order to crystallize definitions, along with
conceptual frameworks, identify areas for theoretical contribution, and to de-
duct research hypotheses. Those, in turn are harnessed in order to develop two
distinct theoretical models, to be tested in two case studies.

Methodology
The third chapter starts with my overall research philosophy, my approach for
reasoning and the overall research design. Next, I lay out the case studies im-
plemented, the data sources, measurements and analysis methods. Further-
more, I introduce the twenty innovators I interviewed in the case studies. The
chapter concludes with the thematic code (Boyatzis, 1998) used to analyse the
interview data.

Case Studies and Interview Results
The first case study A, Chapter 4, tests how social network structure can be a
predictor of individual innovativeness. In contrast, case study B, Chapter 5, tests
how innovators develop their social networks. In both case studies, various sta-
tistical analyses are deployed to test the two theoretical models. In Chapter 6, I
report the thematic analysis of the interviews I conducted with twenty innova-
tors. This analysis also investigates why the innovators shape their networks in
distinct ways.

Synthesis of Findings, and Propositions
Chapter 7 provides a synthesis of the three Chapters 4-6 with the aim to theorise
based on the available evidence in response to my research objectives. Conse-
quently, the chapter addresses the differences between innovators’ and adap-
tors’ social networks; network topology as a predictor of innovativeness; and
innovators’ relational networking preferences. In addition, in the final subchap-
ter I elaborate on the concept of potentially strong ties, which I introduce as a
capacity for innovation.

Discussion
The discussion, in Chapter 8 elaborates on this study’s theoretical contribution
to two research streams – on innovation and social networks – and especially to
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the intersection of those two streams. In addition, practical implications are ad-
dressed, as well as limitations of this research, and suggestions for future re-
search.
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2. Theoretical Background

This chapter comprises several objectives ranging from examination of extant
research to developing theoretical models of innovators’ social networks. The
first objective is to acquire an overall understanding about innovation, innova-
tors, and the state-of-the-art of social network research related to innovators.
Through the literature review process, the phenomenon innovator is conceptu-
alised and hypotheses are deducted, connecting the major concepts of social
network research with innovators and innovation. The second objective is to in-
vestigate potential areas for theoretical contribution.

In the first subchapter, I conceptualise innovation through two frameworks,
which build on the contrast between creativity, invention, and innovation. In
addition, I elaborate on how collaborative innovation is different from individ-
ual innovation and individual innovators.

The second subchapter is solely dedicated on how to conceptualise an innova-
tive person, by contrasting various approaches along their benefits and prob-
lems in the context of this study.

The third subchapter investigates social network research in order to create
an “envelope” of extant findings related to innovation and innovators, along
with contradictions or divides within social network research. That third Sub-
chapter is the one in which the hypotheses are deducted, along with indications
of inconsistency or divergent views in extant research.

The fourth subchapter summarises the hypotheses and integrates them into
two different theoretical models, both built on structural network characteris-
tics. The first model is based on the mainstream approach of “network theory”
(Borgatti & Halgin, 2011), with network structure as an antecedent of innova-
tiveness. In contrast, the second model aims to contribute towards the “theory
of networks” (Borgatti & Halgin, 2011:1168), assuming social network structure
as outcome of an innovator’s networking actions.

The final subchapter summarises relational features addressed by social net-
work research, along with the interdependencies between human agency and
those relational network features.

2.1 Conceptualising Innovation

As argued in the introduction, extant research suggests that social network to-
pology and innovation can be related – however the concept innovation still
needs elaboration, especially regarding innovators. This is crucial, as only
through the understanding, what being innovative means related to a person
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(not a firm), relevant constructs between innovativeness and a person’s social
network structure can be hypothesised. Consequently, in this section I aim to
define what innovation actually is, and how it is different from creativity. As a
result, I introduce two frameworks, which act as a foundation for the next sec-
tion on innovative persons.

Definitions for innovation abound and most definitions involve invention, cre-
ativity or novelty, or a combination of those terms. Creativity is certainly the
fuzziest term of those three, though at least it can be organised into some dis-
tinct facets or dimensions. I start with those, and subsequently continue to-
wards a framework for creativity, provide contrast through Schumpeter’s views
on innovation, and conclude with a framework for innovation.

2.1.1 Five Dimensions of Creativity – The 5Cs Framework

Creativity can be regarded in four dimensions, commonly labelled 4P: person,
process, press and product (Rhodes, 1961). The person dimension, based on (so-
cial) psychology is commonly expressed through personality traits (Eysenck,
1993), and measured, for instance through the Creative Personality scale
(Gough, 1979). The creative products are artefacts of creative acts. However,
when product is defined as artefact, what about services? In this context, I con-
sider services as outputs of creative acts. Similarly, the dimensions press and
process need explanation. For press Rhodes (1961:305) argues that creative per-
sons do not live in a vacuum and in that respect press stands for

“the environment in which creativity occurs or environmental influences”
(Batey & Furnham, 2006:357).
In order to be more concise, I suggest referring to the context (Shalley et al.,
2004) of an act of creativity, while keeping in mind that it reflects the “Work
Environment for Creativity" (Amabile, 1988:146-148). Still, the most problem-
atic dimension is process: whereas Rhodes relates “mental process” to “mental
activity” (1961:305), Batey & Furnham interpret process as “the cognitive pro-
cesses involved in the creation of ideas” (2010:357). The issue in this study’s
context is to define the social aspect of both mental and cognitive processes
(Finke et al., 1992). Are they limited to only one person (and thus reflect the
cognitive style of that person) or are they to be understood as social, interaction-
based processes of two or more persons? As I distinguish between persons on
the one hand and their social interaction through networking on the other, I
need to differentiate processes as well. Thus, I propose (1) a cognitive style
based dimension (Shalley et al., 2004; Kozhevnikov, 2007) of a person for men-
tal processes; and (2) a collaboration aspect in the creation processes dimen-
sion, reflecting socially interactive processes (cf. Amabile, 1983). The term col-
laboration also fits to the work context in which this study is set4.

Towards a first framework
In summary, I propose to expand Rhodes’ (1961) 4Ps towards five dimensions,
by dividing Rhodes’ process into two new dimensions, creative cognition and

4 In this respect, I emphasise the literal meaning of the term collaboration, based on its Latin
origins: working together.
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creation processes. Furthermore, I replace the ambiguous term press by crea-
tive context and explicate product as created artefact or service. Table 1 intro-
duces the resulting five dimensions of creativity. In order to provide a compre-
hensive overview, the dimensions are illustrated with definitions, exemplary
questions, and instances. Accordingly, Table 1 illustrates the framework, organ-
ising creativity definitions into five dimensions (5Cs).

Table 1. Five dimensions of creativity – the 5Cs framework

Dimension Defined by Question addressed Instance Rhodes’
(1961) 4Ps

Creative
person

Personality traits
(Eysenck, 1993)

How do creative persons
differ from other persons?

Creative Personality
Scale (Gough, 1979)

Person

Creative
cognition

A person’s cogni-
tive style (Ko-
zhevnikov, 2007)

What is the specific mental
ability of creative persons;
how do they process crea-
tivity?

“cognitive processes
and structures that
contribute” (Finke et
al., 1992)

Process
(mental)

Creation
processes

Co-creative pro-
cesses (phases of
creativity, collabo-
ration)

What defines a desirable
creative process, what
phases are there?
How to co-create?

Ideation processes
in a team

Process
(implicit)

Creative
context

The (social) envi-
ronment of the
creative act (Shal-
ley et al., 2004)

What kind of work environ-
ment promotes creativity
(Amabile, 1988)?

A social space that
facilitates creativity

Press

Created
artefact or
service

The concrete
product or service

What defines a creative
product, or service?

Leonardo da Vinci’s
Mona Lisa portrait

Product

Competing Frameworks – Eysenck’s Three Factors and Employee Creativity
My 5Cs framework shares similarities with Eysenck’s three factors: “(a) cogni-
tive abilities […] (b) environmental variables […]; and (c) personality traits”
(1993:153). However, I distinguish between environment (creative context) and
creation processes whereas Eysenck does not. In that respect, my framework is
more extensive.

The 5Cs framework can also be compared to the “Organizing Framework” on
“Employee Creativity” (Shalley et al., 2004:935ff). Again, both frameworks dis-
tinguish between personality and cognitive style. However, regarding processes,
Shalley et al. (2004:947f) only fleetingly address process stages (cf. Stein, 1953)
and subsequently elaborate mostly on personal skills. The main difference how-
ever, is that I distinguish between the two dimensions creation processes and
creative context, whereas in contrast, Shalley et al. present seven “Contextual
Characteristics” (2004:938-942). Of those seven characteristics, five are clearly
contextual, one (“Relationship with Coworkers”; ibid. 939) is rather a collabo-
rative process, and one (“Relationship with Supervisors”; ibid. 938) can be in-
terpreted as both contextual and collaboration process. Finally, Shalley et al.
(2004), like Eysenck (1993) are not interested in the product dimension.

A specific inconsistency is contained in Shalley et al.’s (2004) cognitive style
dimension: they introduce Kirton’s (1976) Adaption-Innovation Inventory
(KAI). This is peculiar, as the KAI is aimed for measuring a subject’s position in
the adaption-innovation continuum, whereas Shalley et al. (2004) aim to meas-
ure creativity, a different concept than innovation.

In summary, Shalley et al.’s (2004) organizing framework on employee crea-
tivity provides extensive insights on the context dimension of creativity; how-



Theoretical Background

13

ever, regarding the remaining four dimensions, my 5Cs framework is compara-
bly more consistent and concise. Thus, I choose to continue with the 5Cs frame-
work as a basis for developing a framework for innovation in Section 2.1.3.

2.1.2 Schumpeter’s Innovator and Innovation

Distinguishing innovation from creativity seems difficult at first. As a start, I
investigated Joseph Alois Schumpeter’s works for key insights on the differ-
ences. In addition, I aim to clarify the fundamentals of the concepts innovator
and innovation, without aiming to be fully exhaustive on more than one hun-
dred years of innovation literature.

Introducing the concept of innovation into science was a non-linear, some-
what chaotic process5. As of 2015, the Merriam-Webster online dictionary6 def-
inition of innovate is “to do something in a new way: to have new ideas about
how something can be done”, with a Latin origin “innovatus, past participle of
innovare, from in- + novus new” and a “First Known Use: 1548”. This definition,
in combination with its first use hundreds of years before Schumpeter, leads to
the question why Schumpeter did not use the term innovation in the first place.
My working hypothesis is the following: the Merriam-Webster definition is not
only too close to being creative (seemingly a frequent problem when defining
innovation), but also in conflict with Schumpeter’s idea of an innovative inno-
vator. In order to substantiate this working hypothesis, in the following sections
I disentangle Schumpeter’s use of the terms (1) “Unternehmer” (entrepreneur)
and Unternehmer (without quotes; entrepreneur in the sense of innovator); and
(2) neue Kombination (new combination) and “neue Kombination” (new com-
bination in the meaning of innovation)7.

Schumpeter’s Innovator
For reasons of clarity – and as practiced, finally, in 1949 by Schumpeter himself
(Schumpeter, 1949:263) – in the following I translate Unternehmer as innova-
tor and “Unternehmer” as entrepreneur.

Schumpeter clarifies that neither contractors nor industrialists (1912:172), nor
capitalists (ibid. 179) are innovators per se. Rather, innovators implement new
combinations (i.e. innovations), as an acting person, as a business leader (ibid.
172). Typically, innovators establish new enterprises, though innovation can
also mean a change of production processes, the development of new markets
or an innovation based contest with competitors, etc. (ibid. 174). Moreover, an
innovator, who launched an enterprise but discontinues innovating stops being

5 As a case in point, in his seminal work Theorie der wirtschaftlichen Entwicklung, Schumpeter
(1912) introduced innovation and innovator without using those two terms at all. Even in the
– far more often cited – English translation (Schumpeter, 1934), which in itself is based on a
major German language revision of the 1912 work (Schumpeter, 1926) the terms are still
missing. Only in the preface to the Japanese translation, by 1937, the term innovation is used,
however without being defined (Schumpeter, 1951:167).
6 http://www.merriam-webster.com/dictionary/innovate (accessed 22 April 2015)
7 Note that Schumpeter was still referring to the innovator as entrepreneur and the innovation
outcome as enterprise even when using the term innovation and innovator already (Schum-
peter, 1939).
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an innovator and just remains an entrepreneur (ibid. 174). Finally, innovators
can take on other roles than entrepreneurs, e.g. directors, founders, presidents,
board members or managers (ibid. 174f), and some innovators can be found
among leading politicians and military leaders (ibid. 178).

The innovator is characterised by the creation of something novel (ibid. 174f).
That does not necessarily mean that the innovator needs to have original ideas
– rather innovators act as gatekeepers by selecting between all possible, availa-
ble ideas and plans (ibid. 177). Innovators decide without exhaustive research
and implement their decisions, and the result is economic progress – which in
turn is caused solely by innovators (ibid. 177). Regarding science [and technol-
ogy], innovators do not necessarily need to be inventors (if they are, it is by co-
incidence), especially as innovations are not necessarily the result of scientific
findings (ibid. 178; Schumpeter, 1951:224). Accordingly, for the innovator, an
invention just increases the amount of possibilities (Schumpeter, 1912:179).

Schumpeter distinguishes between the common “economic subject”, the small
subset of those subjects who can “see” possible innovation options (based on
their intelligence and flexible phantasy), and finally the even smaller subset who
have the power to act, to implement the innovation option. Only the latter,
smallest subset is comprised of innovators. They take risks and despise hedonic
equilibrium (ibid. 163). Implicitly, Schumpeter describes the serial entrepre-
neur as typical innovator when suggesting that innovators, time and again, en-
gage in new enterprises, only to remain founders and innovators irrespectively
of their official role in a corporation (ibid. 291).

Schumpeter’s Innovation
The key feature of the innovation act is to create something novel, initially by
using extant means in a novel way (Schumpeter, 1912:158). This key feature is
embedded in business economics (ibid. 173). The most typical case, represent-
ing the organisational, commercial, and technical facets, is the establishment of
a new enterprise (ibid. 159). In addition, partial reestablishments can be con-
sidered innovative (ibid. 160).

Whereas Schumpeter’s original text introduces innovation already on various
levels (1912:158-160) the later revision from 1926 (translated into English lan-
guage by 1934) is more pointedly. The following cases for innovation are cov-
ered: (1) products – their introduction and their new qualities, and the commer-
cial handling of a commodity; (2) new methods (originally limited to produc-
tion); (3) “opening of a new market”; (4) “conquest of a new source of supply or
raw materials or half-manufactured goods”; and (5) “[t]he carrying out of the
new organization of any industry, like the creation […] or the breaking up of a
monopoly position” (Schumpeter, 1934:66). Note the above cases are examples;
they are not meant to be exhaustive. In the non-revised text, combinations of
extant means (Schumpeter, 1912:64) and new commercial combinations (ibid.
109) suggest a wider range of innovation acts – the common denominator being
the initiation of a new course (in the meaning of direction; ibid. 160). Finally,
innovation is distinctly different from invention (Schumpeter, 1951:224). This
is in contradiction with the widely used practice of measuring patents (i.e. de-
scriptions of inventions) as a proxy for innovation (Powell & Grodal, 2005:65).
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Summary
Innovating – the act of innovation – happens in a context of business economics
with the goal to achieve a competitive advantage. This context and goal setting
is explicated in various ways by Schumpeter (1912) and this context is the reason
why – in the absence of the term innovator – Schumpeter kept on using the
term entrepreneur. There is a clear distinction between creative minds with cre-
ative, novel ideas on the one hand and innovators on the other: innovators cre-
ate something novel with the aim of business progress, not for the sake of sci-
ence, arts or technological progress. Innovation embraces products and their
qualities and production, their parts and materials, but also the establishment
or conquering of new markets and business re-organisation. Thus, innovators
identify and select new ideas and realise their implementation in a business con-
text. Innovators are not just creative persons or inventors, rather they are intu-
itive decision makers who envision business plans on how to make money out
of novel ideas – and they have the power to implement the necessary change.
Thus, the purest incarnation of the innovator is the successful serial entrepre-
neur.

2.1.3 Innovation and Its Six Dimensions – The i6 Framework

Schumpeter’s work provides an initial idea about what characterises an innova-
tor and how innovators innovate. Schumpeter’s business cycles (1939) intro-
duce economic processes between innovator driven enterprises and their com-
petitors. However, the organisational context in which innovators collaborate
with other persons (a core focus of this study) is absent in Schumpeter’s works.
This organisational context, and collaboration of organisations, was addressed
in a seminal work on the behaviour of organisations in volatile, uncertain mar-
ket conditions by Burns & Stalker (1961). Their finding is that organic, net-
worked organisations have more potential for innovation than hierarchical,
function oriented organisations (ibid.). This finding responds to one of the key
issues of the management of innovation – how to shape and lead an innovative
organisation.

Towards an Innovation Framework
By now the question emerges, whether innovation, innovator and being innova-
tive can be defined by – more or less simple – statements or (analogue to crea-
tivity), whether a framework is better suited for the purpose of this study. My
approach is to build a framework of innovation based upon the 5Cs framework
of creativity (Table 1, p. 12). Consequently, the five “C” dimensions of creativity
are to be transformed to five “I” dimensions of innovation – from creative per-
son, cognition, processes etc. to innovative person, cognition, processes etc. The
innovative person, in the context of this study, is of course the innovator. In
addition to those five dimension, innovation management (Burns & Stalker,
1961) forms a sixth dimension. Of the six dimensions, the innovator and the
innovation outcome, and partially the innovation context have been addressed
already by Schumpeter (1912; 1951). In the following, I introduce all six dimen-
sions.
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The innovator is described by Schumpeter (1912:172-179) as a successful man
of action (literally as a doer), as leader, risk taker and implementer (cf. Section
2.1.2). Such description points towards an innovative personality (as in Jackson,
1976); however, it may also indicate innovative behaviour (Scott & Bruce 1994).
I investigate this deeper in Subchapter 2.2.

Individual cognition refers to a person’s cognitive style (Kozhevnikov, 2007).
Regarding innovators, Schumpeter suggested the “distinction between adaptive
and creative response to given conditions” as “essential difference” (1951:258)
between innovators and non-innovators. Along a similar dichotomy (adaption
vs. innovation), Kirton (1976) suggested that adaptors and innovators can be
identified through their distinctly different cognitive styles (ibid. 622). I inves-
tigate this deeper in Subchapter 2.2.

Innovation processes is a dimension that describes both the phases (or steps)
of the innovation process, as well as collaboration and networking processes re-
lated to innovation (Pittaway et al., 2004). I locate the social networking of in-
novators (i.e. one of the phenomena examined in this study) as part of such pro-
cesses – cf. Gassmann’s (2006) agenda.

Innovation context is the environment of the innovation processes and out-
comes in two meanings: (1) organisational environments, ideally facilitating in-
novation (Burns & Stalker, 1961); and (2) economic cycles, markets and monop-
olies (Schumpeter, 1912).

Innovation outcome is a product or service and its successful business model.
The innovation levels and types were described by Schumpeter (1912:158-160);
however, they are not subject of this study.

Innovation management is a dimension concerned with the leadership and
management of innovation, innovators and innovative organisations (Burns &
Stalker, 1961). Whereas this dimension is out of scope of this study, it is im-
portant to distinguish between managed innovation processes, such as innova-
tion facilitation or catalysing (Tortoriello et al., 2015), and processes initiated
by innovators, such as social networking, which are in scope of this study.

In conclusion, there is sufficient evidence that all six dimensions of innovation
that I suggest have been addressed by extant science, and thus an innovation
framework similar to the 5Cs framework is meaningful. Consequently, my i6
framework – i6 for six innovation dimensions – is illustrated in Table 2.

The i6 Framework compared to an Organisational Innovation Framework
As my study is work related and set in an organisational context, it makes sense
to evaluate my i6 framework against a framework of organisational innovation.
Such framework was presented by Crossan & Apaydin (2010:1154) as

“a comprehensive multi-dimensional framework of organizational innovation –
linking leadership, innovation as a process, and innovation as an outcome”.

In the following, I contrast each of the i6 dimensions with Crossan & Apaydin’s
organizational innovation (OI) dimensions.

The i6’s innovator dimension is missing in the OI. Instead, Crossan &
Apaydin’s construct “Innovation Leadership” (ibid. 1170) contains an individual
level and a group level. Similar to the i6 framework, the individual in OI is de-
scribed through (a list of) personality traits (ibid. 1170), however Crossan &
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Apaydin focus on the “leaders’ ability and motivation to innovate” (ibid. 1170),
i.e. innovation management, instead of the individual innovator.

Similarly, the i6 individual cognition dimension is part of the OI’s “Individual
determinants” (ibid. 1182); however, without an explanation or definition.

Table 2. Six dimensions of innovation – the i6 framework

Dimension Defined by Question addressed Instance 5Cs Framework
Dimension

Innovator Innovative person
(Schumpeter,
1912:172-179)

How do innovators dif-
fer from other individu-
als?

Innovative per-
sonality (Jack-
son, 1976); inno-
vative behaviour
(Scott & Bruce,
1994)

Creative person

Individual
cognition

The “adaptive [or]
creative response
to given condi-
tions” (Schum-
peter, 1951:258)

Does a person ap-
proach a situation
through adapting or in-
novating?

Adaption-Inno-
vation Inventory
(Kirton, 1976)

Creative cognition

Innovation
processes

(1) Processes as
such (steps,
phases); (2) col-
laboration and so-
cial networking
processes (Pitta-
way et al., 2004)

What defines an inno-
vation process
(Gassmann, 2006)?
How do innovators net-
work (i.e. this study)?

The relation be-
tween social net-
work structure
and innovation,
the social net-
working of inno-
vators

Creation pro-
cesses

Innovation
context

The environment
of the innovation
processes and
outcome

What kind of environ-
ment fosters innovative
firms?
What kind of organisa-
tional environment fa-
cilitates innovation
(Burns & Stalker,
1961)?

Economic cycle,
market and mo-
nopoly (Schum-
peter, 1912). Or-
ganic organisa-
tions

Creative context

Innovation
outcome

The concrete
product or service
and its business
model

What defines an inno-
vative product or ser-
vice? What are the in-
novation levels or
types (Schumpeter,
1912:158-160)?

A mobile phone
and its apps

Created artefact or
service

Innovation
management

Leadership and
management of
innovation and in-
novative organisa-
tions

How to facilitate inno-
vation?
How to shape and lead
an innovative organisa-
tion?

Organic organi-
sations (Burns &
Stalker, 1961)

Not applicable

Still, the OI framework provides a plenitude of details on innovation pro-
cesses, both as business and innovation processes. Incidentally, collaboration
networks are considered an innovation process “locus” in the OI (ibid. 1167),
whereas networked collaboration (as a process) is part of the OI’s “environ-
ment” (ibid. 1182). In contrast, in the i6 framework, there is a clear distinction
between innovation context as encompassing innovation environments (e.g.
loci, or social networks) on the one hand and innovation processes including
collaboration and social networking on the other. The OI’s use of locus together
with processes, along with collaboration processes in the environment dimen-
sion is confounding in the context of my study – I need to be unambiguous in
the distinction of (1) the networking process and (2) the social network as an
outcome.

In terms of the i6’s innovation context, the OI provides “environment”, which
includes market and partly organisation, in the meaning of firm, company, etc.
(ibid. 1182). The dimension that is most similar between i6 and OI is innovation
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outcome, for which the OI provides more details than the i6. Likewise, the OI’s
“determinants of innovation” (ibid. 1167, 1175) expand the i6’s innovation man-
agement dimension into an own sub-framework which fits well into the i6. Fi-
nally, both the i6 and the OI acknowledge the processes of innovation diffusion
(Rogers, 1962) and user/customer collaboration (von Hippel, 1976); however,
they are not subject of my study.

In conclusion, Crossan & Apaydin’s (2010) OI framework is well suited for in-
vestigating management of innovation in organisations; however, the OI’s
boundaries between innovation processes and contexts are too blurred for the
purpose of my study, and the innovator dimension is missing. Consequently, I
continue with the six dimensions of innovation – the i6 framework.

2.1.4 Collaborative Innovation

In the context of this study, the focus is on the individual, the innovative person.
In that respect it is of key importance to identify, whether an individual is inno-
vative or not, and – furthermore – how innovative an individual actually is. Nev-
ertheless, the individuals studied are not necessarily considered as “heroic en-
trepreneurs” – indeed many of them will work in teams, among others, with the
innovation goal on organisational level (Hamel, 2000). This “team based inno-
vation” was already recognised by Schumpeter (1949:260)8:

“the entrepreneurial function need not be embodied in a physical person and in
particular in a single physical person. Every social environment has its own ways
of filling the entrepreneurial function.”

Claims exist that, on team level, “more creative solutions to problems” can be
developed than on individual level (Lubit, 2001:169) and thus brainstorming
exercises have become ubiquitous. In addition to teams, customer involvement
has been highlighted early on (von Hippel, 1976), resource and knowledge shar-
ing between organisation units (Tsai & Ghoshal, 1998; Tsai, 2001), and – finally
– open innovation in all its forms (Chesbrough, 2003). However, the user-cen-
tric approach (von Hippel, 1976; Chesbrough, 2003) has been criticised and
contrasted by scholars promoting the design-centric approach to innovation,
through which key individuals innovate guided by an “understanding of the
market and user needs” (Micheli et al., 2012:689; cf. Verganti, 2009). My un-
derstanding of innovation leans closer to this design-centric approach. I admit
that collaborative innovation is certainly a good approach for many organisa-
tions; however, I claim that the ideal example of an innovator in the meaning of
this study is much less dependent on collaborative innovation than the innova-
tors’ counterpart, the adaptor (Kirton, 1976) is. In Subchapter 2.2. I elaborate
on this claim.

8 Schumpeter also suggested that innovative improvement could be subject to automation
(1947:157), as currently discussed in artificial intelligence research.
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2.1.5 Summary – From Innovation to Innovator

Creativity and innovation share five distinct dimensions, addressing individual
persons (through personality and behaviour), individual cognition, collabora-
tion processes, context and outputs, respectively. A sixth dimension, manage-
ment, applies only to innovation, even if, for instance art directors may argue
that they manage creativity. However, such specific job profiles are not subject
of this study.

Another distinct contrast between creativity and innovation becomes obvious
already through Schumpeter’s first work of 1912 – it is the context of economics,
including, implicitly, market success and, explicitly, success through monopoly
position. The innovator must have the ability to act, to implement the innova-
tion, and – profanely – to make money out of it. In that respect the post-impres-
sionist painter Vincent van Gogh would qualify as truly creative, though not yet
innovative – and the pop-artist Jeff Koons as somewhat creative, though cer-
tainly innovative9.

Whereas innovation outcomes and innovation management are not in the
main focus in my study, it is important to keep in mind how broad the spectrum
of innovations can be, and that there are scientifically researched approaches to
lead, facilitate and manage innovation. In contrast, social networking is part of
the innovation processes, especially of the collaboration processes, and social
networks as such are part of the innovation context. Those dimensions are cen-
tral to my study. Moreover, innovators and their cognition are in focus of this
study, and the next Subchapter elaborates in detail on the differences between
innovative personality, innovative behaviour, and innovative cognitive style.

2.2 Individual Innovativeness

In the previous Subchapter, I defined the differences between creativity and in-
novation, and introduced the corresponding frameworks, with a focus on the
individual innovator, individual cognition, innovation processes and -outcome.
Building on this foundation, I investigate next what being innovative – or, more
colloquial, innovativeness – actually means, other than the obvious innovators
are innovative.

The i6 framework distinguishes the two dimensions innovator and individual
cognition, the former representing the innovative personality, or innovative be-
haviour, and the latter the cognitive style through which a person understands
a situation and responds to it. When investigating and defining innovativeness,
the underlying issue is of conceptual nature – is it personality, behaviour, cog-
nitive style, or something else, entirely? This conceptual issue has repercussions
on this whole study, on every aspect from methodology, data and analysis to the
implications of the findings. Consequently, in this section I aim to select a con-

9 In contrast to the creative van Gogh, who was largely unable to support his life through his
(now famous) artwork, Koons frequently achieved record setting sales prices for his outputs.
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cept that fits to innovativeness of a person. Accordingly, I introduce several con-
cepts that have been used to describe innovative persons. The choice of a con-
cept for innovativeness is then based on its “fit” into the context of this study.

2.2.1 “Innovativeness” in Marketing and Consumer Research

It seems obvious to use the term innovativeness instead of the cumbersome “be-
ing innovative”. However, the term innovativeness has been rather successfully
“abducted” by marketing and consumer research scholars (for instance An-
drews & Smith, 1996), leading to “innovativeness” scales measuring primarily
how curious customers are, how brand loyal they are, and how fast they adopt
novel products (Leavitt & Walton, 1975; Hurt et al., 1977; Pallister & Foxall,
1998). That research stream draws from Schumpeter’s (1927) business cycle
considerations, in which an innovation is being adopted by others in the market,
until the market pressure leads to another (disruptive) innovation, and thus an-
other cycle. The problem is, though, that “innovativeness” in that conceptuali-
sation does not reflect the active innovator as such but innovation adoption,
and thus does not fit to this study. Consequently, I distinguish between “inno-
vativeness” (in quotes) as a term related to marketing and consumer research,
and innovativeness (no quotes), the concept I am interested in.

2.2.2 Innovative Personality

Innovativeness as a personality trait seems to represent the innovator as a per-
son perfectly. Indeed, scholars have linked innovation to a large variety of indi-
vidual personality traits – innovators have been claimed to be original, uncon-
ventional, self-confident, independent, anti-authoritarian, not rule governed,
ambiguity tolerant, open to experience or proactive, respectively (Anderson et
al., 2004:150). The situation is similar in entrepreneurship, which has been
linked to “internal locus of control, low aversion to risk taking, aggressiveness,
ambition, marginality, and a high need for achievement” (Aldrich & Zimmer,
1986:4). Thus, the same conclusion can be drawn for both innovation and en-
trepreneurship research – examined as a whole, extant research is inconclusive
about what single personality trait is its main predictor. Aldrich & Zimmer’s re-
mark may thus apply to research on innovative personality as well (1986:5):

“rigorous empirical research has had trouble identifying any traits strongly asso-
ciated with entrepreneurship”.

A different approach is to consider individual innovation orientation as a set of
personality traits – ingenious, original, innovative, productive, and imaginative
(Jackson, 1994:3). Innovation has been part of the Jackson personality inven-
tory (Jackson, 1976) for more than 40 years, with psychologists pointing to its
high reliability (Jackson, 1977). Innovation as part of the Jackson personality
inventory has also been related to entrepreneurial potential and locus of control
(Mueller & Thomas, 2001). Compared to the “big five” personality traits, Jack-
son’s (1976) innovative personality correlates significantly positive to openness
and significantly negative to agreeableness, with the three remaining dimen-
sions (extraversion, conscientiousness and neuroticism) not significant
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(Paunonen & Jackson, 1996:52). In summary, even if the personality traits in-
volved by Jackson (1994) extend beyond the “big five” personality traits, his in-
novative personality is a concept in applied, real-world use.

Still, when examining innovative personality as a concept in this study, the
pace of change needs to be evaluated. Depending on the causality assumed the
individual social network is an antecedent of innovativeness, or vice versa. If
innovativeness is operationalised by innovative personality, can the position in
a social network change personality traits, and how long would such change
take? There is evidence that personality can change (Roberts & Del Vecchio,
2000). However, the pace of change is unclear – Roberts & Del Vecchio’s inter-
val for significant change was 6.7 years (ibid. 3), though they do not provide a
possible minimum interval. In conclusion, innovative personality might be a
“too stable” concept (in the meaning of change time required) to respond to the
“mild” impacts of individual network topology.

2.2.3 Innovative Behaviour

Whereas the psychological concept personality is a feature of a person, work
behaviour is a behavioural concept (Janssen et al., 2004) and thus, by defini-
tion, a function of the person and her (work) environment in combination. The
environmental aspect is in focus when organisations try to boost their employ-
ees’ creativity, and thus search for applicable antecedents to innovation (Car-
meli & Spreitzer, 2009; De Jong & Den Hartog, 2010). The most prominent
study (measured by its thousands of citations) consequently aims to find “de-
terminants of innovative behavior” (Scott & Bruce, 1994). Those determinants
are leadership and work group – both of which determine the “psychological
climate for innovation” – as well as individual attributes (ibid. 583). The scale
developed in Scott & Bruce’s study – “innovative behavior” (ibid. 606f) – has
been used by other scholars in a variety of contexts (e.g. Janssen, 2000; Carmeli
& Spreitzer, 2009).

Along with nine further conceptual approaches to innovative behaviour, Scott
& Bruce’s (1994) conceptualisation was investigated by de Jong & den Hartog,
leading to the conclusion that conceptually, innovative behaviour is still evolv-
ing and that further research is required (2010:26). The range of concepts rep-
resenting innovative behaviour include relational experiences (Vinarski-Peretz
et al., 2011); self-perception (Bunce & West, 1995); and even a dynamic, contex-
tual approach (Messmann & Mulder, 2012).

In summary, the focus in extant research on innovative behaviour is too
strongly on environmental antecedents and determinants. Whereas such stud-
ies provide suggestions on how to enable an average person to be more innova-
tive in a given job, project, task or situation, precisely the influence of the work
environment is problematic for the purposes of this study. The concept I require
is to represent the person only, not to a combination of two dimensions, inno-
vator and innovation context.

In conclusion, whereas innovative personality is too stable, innovative be-
haviour is too unfocussed for my purposes. Consequently, I examine further
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concepts, which – at first glance – seem less obvious to represent individual in-
novativeness.

2.2.4 Innovativeness as a Cognitive Style

Cognitive style, a psychological concept, is a combination of individual cognitive
abilities and personal cognitive preferences (Kozhevnikov, 2007). I adapt the
following definition:

“cognitive styles represent heuristics that individuals use to process information
about their environment.”

(Kozhevnikov, 2007:464). When applied to complex cognitive tasks, cognitive
styles encompass decision-making, learning, and a wide variety of personality
traits (ibid. 468f).

In the context of this study, innovative cognitive style has been considered as
opposite of adaptive cognitive style (Kirton, 1976). Originally, three factors de-
fine both adaptors and innovators: originality, efficiency and group conformity
(ibid. 627). The three factors10 are based on “Rogers' (1959) creative loner”;
“Methodical Weberianism […] – precise, reliable, disciplined” and the “Merto-
nian Conformist […] who fits well into a bureaucracy” (Kirton, 1976:625). Sub-
sequently, the three factors have also been interpreted as “creativity, problem
solving, and decision making”, respectively (Bagozzi & Foxall, 1995:185). The
assumption then is (in my words) that adaptors are to approach problems in an
efficient, conformist way, with a lack of originality. In contrast, innovators (1)
display creativity in the meaning of having original ideas and getting them ac-
cepted; (2) decide to follow good ideas through even if that leads to noncon-
formity; and (3) focus on the actual implementation, i.e. “being a doer”, solving
the problem (cf. Kirton, 1976:623). This assumption is rather close to Schum-
peter’s innovative person, clearly a “doer” instead of a precise, disciplined, bu-
reaucrat (1912:172-179). The innovative cognitive style as such then reflects
Schumpeter’s “adaptive [or] creative response to given conditions” (1951:258).
In short, innovative cognitive style addresses idea generation, aspects of idea
implementation, and nonconformity.

Whereas Kirton clearly distinguishes between adaptors and innovators (as
displayed in the title of his 1976 study), the actual concept (and the related scale)
is an adaptiveness-innovativeness continuum, termed Kirton Adaption-Innova-
tion Inventory (Kirton 1976:624). In that respect, conceptually, innovative cog-
nitive style ranges from adaptor to innovator.

The Adaption-Innovation Inventory (KAI) is the single most used scale to
measure innovativeness in the field of business and psychology (Cools et al.,
2013:6; von Wittich & Antonakis, 2011:1048), and the only scale addressing in-
novativeness involving a cognitive style. The KAI has also been applied to entre-
preneurship (Goldsmith & Kerr, 1991), scientists and engineers (Keller, 2012).
However, most importantly, it has been used in the theoretical fields close to my
study, including entrepreneurship, leadership and management (Ettlie &

10 A five factor based concept was suggested by Taylor (1989), though Taylor also confirmed
Kirton’s three original factors.
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O'Keefe, 1982; Goldsmith & Kerr, 1991; Shalley et al., 2004; cf. von Wittich &
Antonakis, 2011:1048). The KAI’s validity has been tested successfully in vari-
ous contexts (Foxall, 1986; Goldsmith, 1991; Bagozzi & Foxall, 1995; Bagozzi &
Foxall, 1996). In addition, the KAI was tested on to what extent individual self-
estimates about innovativeness correspond to KAI measures – with significant,
and rather strong correlations (Hasten et al., 1988).

Strikingly, the KAI was criticised for measuring personality instead of cogni-
tive style (von Wittich & Antonakis, 2011) in spite of several, unsuccessful at-
tempts to decompose the KAI into personality characteristics (Goldsmith, 1984;
Kwang & Rodrigues, 2002). In principle, I can take such criticism into account
by deploying both concepts for innovativeness, innovative personality and cog-
nitive style, in parallel. First, however, I introduce an additional construct for
innovativeness in the next section.

2.2.5 Impactful Creativity

At this stage, it is time to introduce a view deviating from the mainstream re-
search on creativity (Amabile, 1983; Amabile, 1988; Amabile et al., 1996; Shal-
ley et al., 2004; Batey & Furnham, 2006). It is creativity with a recognised im-
pact on the creative person’s “domain” (Csikszentmihalyi, 1996:28). In his
study, Csikszentmihalyi interviewed a large number of persons who brought
about substantial, if not disruptive change in their respective domains, many of
them Nobel Prize winners. The selection criterion was “someone whose
thoughts or actions change a domain, or establish a new domain” (ibid. 28) with
“the explicit or implicit consent of a field responsible for it” (ibid. 28). This focus
on acknowledged impact was already proposed by Stein (1953). The key point
here is that creative persons are assessed for their impact, as are innovators for
their commercial, economic impact, in their market, i.e. their “domain”
(Csikszentmihalyi, 1996). The question then is whether such impactful creativ-
ity (as I term it) is a generalisation for innovativeness. This question becomes
more obvious when put into context of Schumpeter’s “creative response”, de-
fined as “something that is outside of the range of existing practice” and
“changes social and economic situations for good” (Schumpeter, 1947:150). The
focus is clearly on the innovator’s impact, precisely the same as in Csikszent-
mihalyi’s (1996) study.

The trouble is, though, that there is no “personal trait of ‘creativity’”
(Csikszentmihalyi, 1996:28). Instead, creative persons are prepared to accept
complexity on a level and bandwidth not possible for an average person (Van de
Ven, 1986). Creative persons combine antagonistic traits in each of ten dimen-
sions of complexity, respectively (Csikszentmihalyi, 1996:55ff). The problem is
obvious then – as in each of the ten dimensions the traits are antagonistic, how
to measure these dimensions, through antagonistic extremes? What if the an-
tagonistic traits eliminate each other? Csikszentmihalyi’s (1996) study stays on
the descriptive level and does not provide answers to these questions.

Still, there are some similarities between impactful creativity and innovative
cognitive style. An impactful creative person is a non-conformist (ibid. 145) and
practices divergent thinking (ibid. 368), and “makes up the rules as he or she
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goes along” (ibid. 403). In addition, their boundary spanning role is highlighted,
for instance in Linus Pauling’s quote

“I do […] bring ideas from one field of knowledge into another field of knowledge”
(ibid. 118).

In summary, impactful creativity puts a strong focus on the impact a person
has in her domain, similar to the (often economic) success of an innovator.
Whereas impactful creativity has not been measured – no scale exists – the clos-
est concept related to innovativeness seems to be innovative cognitive style (Kir-
ton, 1976). The benefit of the impactful creativity construct in the context of this
study then is to open up a possible generalisation of innovator towards non-
commercial domains, such as public services and academia. For instance, also
academics can be considered innovators – if they have impact within their do-
main.

2.2.6 Concepts Selected to Represent Innovativeness

An overview of the concepts introduced in the previous sections is presented in
Table 3. Each concept is mapped against Schumpeter’s original thoughts about
how innovators behave (Schumpeter, 1912; 1947; 1951), outlined in the second
row of Table 3. During the mapping process, three components of innovative-
ness emerged, all of which are addressed to some extent, by each of the concepts.
These components are creativity, the decision to implement (often associated
with non-conformity) and the actual innovation implementation (along with the
evaluation of its success). Accordingly, these three components form three col-
umns in Table 3.

In addition, the overview includes two common practices in use to measure
innovativeness. The first practice is the evaluation of research and development
(R&D) efforts and/or patents (Keller & Holland, 1983); and the second is the
evaluation of either innovation outcomes (e.g. economic market success, market
share) or innovation process outcomes (e.g. ideas generated, ideas accepted; cf.
Burt, 2004). Note that idea generation and idea acceptance has been related
rather to creativity than to innovativeness (Burt, 2004:387ff).

Out of the conceptualisations of innovativeness presented in Table 3, I need
to select one for deployment in this study. “Innovativeness” as used in market-
ing and consumer research (Leavitt & Walton, 1975; Hurt et al., 1977; Andrews
& Smith, 1996; Pallister & Foxall, 1998) is out of scope, as its focus is innovation
adoption instead of innovation. Impactful creativity extends innovation outside
of the realm of economics; however, it cannot be measured, as there is no scale
available. Innovative behaviour is a concept encompassing both the individual
person and the person’s work environment, when examining the person’s be-
haviour. Thus, it is too unfocussed for measuring a person’s innovativeness as
such. Innovative personality is a concept associated with rather long-term
changes, with the risk that the change in personality traits manifests too slow in
response to the weak impacts of individual social network topology. The remain-
ing concept, innovative cognitive style is well operationalised through the KAI
and fits well to this study, especially with the distinction of adaptors vs. innova-
tors.
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Table 3. Conceptualisations and components of innovativeness

Concept Creativity Decision to
implement

Implementation
and its success

Level of
analysis

Behaviour of the
innovator
(Schumpeter,
1912; 1947;
1951)

Coming up with
“something that is
outside of the range
of existing practice”
(Schumpeter,
1947:150)

Trailblazer, break-
ing conventions
through “creative
response to given
conditions” (Schum-
peter, 1951:258)

Innovator as “doer”
(Schumpeter,
1912:172-179), who
“changes social and
economic situations
for good” (Schum-
peter, 1947:150)

Individual

“Innovativeness”
in marketing and
consumer re-
search (Andrews
& Smith, 1996)

Customer curiosity
emphasised over
creativity

Customer adoption
addressed instead
of implementation

Brand loyalty of
customers

Consumer;
organisation

Innovative
personality
(Jackson, 1976)

Ingenious, original,
imaginative (Jack-
son, 1994:3);
openness
(Paunonen & Jack-
son, 1996:52)

Innovative (Jack-
son, 1994:3);
opposite of agreea-
ble
(Paunonen & Jack-
son, 1996:52)

Productive (Jack-
son, 1994:3)

Individual

Innovative
behaviour
(Scott & Bruce,
1994)

Idea creation and
seeking out new
technologies, pro-
cesses etc. (Car-
meli & Spreitzer,
2009:178)

Promoting ideas
and planning their
implementation
(Carmeli & Spreit-
zer, 2009:178)

Securing means for
implementation
(Carmeli & Spreit-
zer, 2009:178)

Individual

Innovativeness
as a cognitive
style
(Kirton, 1976)

Originality as in
“creative loner” (Kir-
ton, 1976:625); cre-
ativity (Bagozzi &
Foxall, 1995:185)

Innovator decides
to follow good ideas
through even if that
means nonconform-
ity – in contrast,
adaptor as “Merto-
nian Conformist”
(Kirton, 1976:625)

Focus on actual im-
plementation, i.e.
“being a doer”, solv-
ing the problem (cf.
Kirton, 1976:623;
Bagozzi & Foxall,
1995:185)

Individual

Impactful
creativity
(Csikszent-
mihalyi, 1996)

Creativity, being
prepared to accept
complexity on a
level and bandwidth
not possible for an
average person
(Van de Ven, 1986)

Non-conformist
(Csikszentmihalyi,
1996:145) practic-
ing divergent think-
ing (ibid. 368),
“makes up the rules
as he or she goes
along” (ibid. 403)

Substantial change
in a domain (e.g.,
scientific field, art
domain, etc.) or es-
tablishment of a
new domain
(Csikszentmihalyi,
1996:28)

Individual

Evaluation of
R&D efforts
and/or patents*

R&D spending or
engineers working
in R&D – criticised
by Crossan &
Apaydin (2010) for
disregarding “the in-
fluence of market
orientation” (ibid.
1154)

Number of patents
filed – in contexts in
which patents are
significant (Adams
et al., 2006:29).

Value of patents or
number of granted
patents – in con-
texts in which pa-
tents are significant
(Adams et al.,
2006:29).

Individual;
organisation

Evaluation of in-
novation (pro-
cess) outcomes
(excluding pa-
tents)*

Generated ideas,
as descriptions of
products or services
or business im-
provements.
Applied by, e.g.
Burt (2004) in the
context of creativity

Measures taken to
implement ideas; in-
dicators for ac-
ceptance of ideas.
Applied by, e.g.
Burt (2004) in the
context of creativity

Focus on acknowl-
edged impact
(Stein; 1953), e.g.
market share or
monetary success

Individual;
organisation

*: rather a practice of measuring innovativeness than a concept of innovativeness
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Consequently, I decide to conceptualise individual innovativeness through in-
novative cognitive style. Accordingly, following Kirton (1976), I distinguish be-
tween innovators (the subjects of my study) and adaptors (as opposite of inno-
vators). I conceptualise cognitive style as an approach on how to understand
and conceptualise the world (Kozhevnikov, 2007). Thus, in principle, a person
can learn how to be more innovative.

However, I choose two “secondary” concepts for innovativeness as well – in-
novative personality and innovative behaviour. Secondary here means that in-
novativeness is conceptualised, in general, solely as innovative cognitive style.
It is the concept applied for all hypotheses involving innovativeness. In contrast,
the two secondary concepts are additions whose sole purpose is to achieve a bet-
ter understanding of the “bandwidth” of innovativeness, between personality,
cognition, and behaviour. In that respect, the secondary concepts provide an-
swers to questions, such as “how would the analysis results change if the pri-
mary concept was to be replaced?” Accordingly, I aim for a more refined under-
standing about how innovativeness can actually manifest itself. My reasoning is
that the three concepts innovative personality, innovative cognitive style and
innovative behaviour possibly react different in terms of stability (as in sensi-
tivity) and time span required for change. I consider innovative personality as
the most stable and the slowest in change, given Roberts & Del Vecchio’s inter-
val for significant change, 6.7 years (2000:3). Regarding innovative cognitive
style the KAI had a “test-retest coefficient of 0.82” within 3.5 years (Clapp,
1993). Finally, innovative behaviour is so much depending on the environment,
that already a change of the work place would change the behaviour. What I
imply then, is that a change in individual social network topology, manifests
first (and possibly strongest) in innovative behaviour, then in innovative cog-
nitive style and last (and possibly weakest) in innovative personality. By con-
ceptualising individual innovativeness through innovative cognitive style, I de-
ploy a concept positioned most likely in between the concepts innovative per-
sonality and innovative behaviour.

2.3 Extant Social Network Research

The question seems straightforward and simple: what findings in social network
research are related to innovative individuals? The answer is straightforward as
well, however everything but simple: very few and they are contradictory. A sys-
tematic search for “networks” combined with “innovators” leads to hundreds of
publications about networks of innovators, which is potentially promising.
However, those “innovators” are innovative companies (DeBresson & Amesse,
1991; Freeman, 1991), not innovative persons. In addition, as such studies are
typically set in a context of economics , the term “network” is used in a wide
fashion, often avoiding social network analysis altogether.

Comprehensive overviews exist for social network research in the context of
organisational behaviour – from comprehensive books (Nohria & Eccles, 1992),
to reviews and classifications (Borgatti & Foster, 2003; Brass et al., 2004) and
core debates (Kilduff & Brass, 2010).
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Next, many of the popular social network books (for instance, Christakis &
Fowler, 2009) are targeted for practitioners, lacking theoretical foundation de-
spite empirical abundance. An exception is Barábasi’s (2002) “Linked: The New
Science of Networks”. When relating innovation to social networks, Barábasi
claims that innovation networks are decentralized and thus structurally a “small
world network” (Milgram, 1967) in which about 20% of actors have 80% of the
links, following the Pareto rule (Barábasi, 2002). Those 20%, the focal actors,
become brokers of knowledge and facilitators (or catalysts) of the innovation
network (ibid.; Tortoriello et al., 2015). What is unclear however is whether
those focal actors are the most innovative individuals in the social network. In
addition, the definitions of actor, link and social network are required. Thus, in
the following section, I start with a set of definitions.

2.3.1 Definitions and Unit of Analysis

The Individual Person as Unit of Analysis, not the Overall Social Network
A peculiar question in the structural network analysis approach concerns the
unit of analysis. Is it actually the individual actor, analysed through structural
network characteristics, or is it (are they) the structural characteristics them-
selves? In their textbook on social network analysis, Wasserman & Faust define
the unit of analysis as “an entity consisting of a collection of individuals and the
linkages among them” (1994:5). This definition is valid on network level and
thus useful if the aim is to compare whole networks to each other, however it
does not make sense when studying innovators and their networks. Conse-
quently, my unit of analysis, in the context of this study, is the individual actor,
described on the one hand by innovativeness and on the other hand by a set of
structural ego-network characteristics and relational features. These “features”
of the individual person are studied and contrasted per person, not on network
level.

Fundamental Definitions
The basic definitions in the context of this study are the following:

1. An actor is an individual person
2. A link is a direct connection between exactly two actors
3. A social network comprises a specific set of actors along with a set of

links between specified actors (cf. Wasserman & Faust, 1994:20; Ho-
ang & Antoncic, 2003:168)

This definition of social network means that one can express a network not only
visually through a map of the links between actors, but also mathematically as
an adjacency matrix (Newman, 2013:110ff) – a simple matrix of the size N2 in
which N is the number of actors in the network. Each cell of the matrix then
simply states whether there is a link between the two actors concerned (defined
through x- and y-axis) or not. If the link is bidirectional, i.e. if the link expresses
“are friends” or “are connected” the cell entries are binary. Either a link exists
(entry “1”) or not (entry “0”). In the following sections, I provide an overview on
how these simple matrices can be viewed in different ways, per actor.
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Definitions of Social Network Structure Characteristics
Although network structure was outlined already by Moreno as early as 1937, it
took a further eighteen years until network structure was studied on a rather
large scale in organisational research (Weiss & Jacobson, 1955). The next key
years were 1977-1979, when Freeman published his structural centrality
measures, alongside a comprehensive overview of social network analysis ap-
proaches in use in organisational research by Tichy et al. (1979). Whereas Free-
man’s (1977; 1979) centrality measures are subject of a dedicated section (2.3.6),
in Table 4 (next page) I briefly introduce fundamental structural terms, guided
by the order and definitions suggested by Tichy et al. (1979:508), though slightly
modified in wording for the purpose of this study. The social network structure
characteristics are visualised in Appendix 6.

Table 4. Definitions of social network structure characteristics

Term Definition*
Ego The “focal individual in a network, as distinct from alters to whom ego is directly

connected” (Kilduff & Brass, 2010:356)
Alters The individuals in a network to which ego, the individual in focus, is linked to via di-

rect (1st degree) ties (cf. Kilduff & Brass, 2010:355)
Link A direct connection between exactly two actors – an instantiation of the mathemati-

cal term “edge”, situated between two “vertices” (Newman, 2013:109ff)
Tie A connection between two actors, either directly via one link or indirectly via sev-

eral links and one or more actor(s) in between (cf. Granovetter, 1973:1364)
Degree centrality The number of alters, to whom ego is linked (cf. Kilduff & Brass, 2010:355)
Betweenness
centrality

The amount of paths between any two actors in a network leading through ego
(Freeman, 1979:223)

Closeness cen-
trality

The inverse of farness, which is the sum of all distances (measured in links) of ego
to all other actors in a network (Freeman, 1979:224f)

Size The sum of all individuals in the network studied
Isolate An individual who is not linked to the network studied
Dyadic tie A direct tie between two actors (cf. Kilduff & Brass, 2010:356), without any third ac-

tor linked to both
Triad Three individuals, each connected to each other by one link, as in Simmel’s “group

of three” (1902)
Clique A group of individuals who are all linked to each other (Kilduff & Brass, 2010:325)
Cluster A dense region in a network
Density on net-
work level

The number of actual links in a network divided by the number of possible links

(Local) density
on ego-network
level

The number of triads including ego divided by number of triples (three actors con-
nected through two links) centred on ego; same as local clustering coefficient
(Newman, 2013:201)

Liaison An individual who links two or more clusters without being cluster member
Bridge person An individual who is a member of two or more clusters. Also expressed as “struc-

tural fold” by Vedres & Stark (2010:1156f) and Burt (2015)
Bridge tie A direct tie between two clusters (cf. Burt, 2010, Appendix B)
Gatekeepers Liaisons, bridge persons and individuals with a dyadic (non-redundant) bridge tie
Structural hole A gap in the network between two individuals that can be spanned by a third indi-

vidual (Burt, 1992:28)
Structural clo-
sure

In its smallest form, four individuals who are connected without forming any triads
(cf. Coleman, 1988:S106)

*: adapted from Tichy et al. (1979:508), if not referenced otherwise.

2.3.2 Overview of Major Social Network Research Approaches

Social network analysis in social sciences (Borgatti et al., 2009) has been used
by thousands of researchers and thus is an appealing method as the fundamen-
tal mathematical formulae are established and validated. In contrast, extant so-
cial network theory in the meanings beyond research perspective (Wasserman
& Faust, 1994:4) is incoherent. The following statement exemplifies the extent
of the disagreements:
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“There is debate as to whether strong or weak ties, or bridges or structural holes,
offer greater opportunities for innovation (Ahuja 2000; Ruef 2002) […]
There is also disagreement as to whether networks can be designed or “pruned”
to produce “optimal” shapes, without triggering repercussions. Whether location
in a network is highly malleable or not, position in a network both empowers and
constrains opportunities.”

(Powell & Grodal, 2005:62). My approach to extant network research is that I
briefly outline possible divides and incoherencies, and then concentrate on key
network research positions and claims related to innovation and innovators in
the next sections. The quote above addresses conflicting positions on tie
strength (weak or strong), and structural characteristics (bridges and structural
holes). The divides addressed here are three, already: one between relational
content (what is the content and strength of a tie) and network structure (where
are the ties located); one within the relational view (benefits of weak vs. strong
ties) and one within the structural view (are bridges or structural holes more
beneficial). Another difference between the first and second paragraph in the
quote above is the assumed causality: in the first paragraph the inherent as-
sumption is that network structure enables innovation, whereas in the second
paragraph there is an opportunity for individuals to optimise their networks
through conscious own actions. Thus, the first paragraph is about “network the-
ory” (Borgatti & Halgin, 2011) with network structure as an antecedent, whereas
the second is about “theory of networks” (Borgatti & Halgin, 2011:1168), with
the social network assumed as an outcome.

The Approach for Reviewing Social Network Research
The field of social network research is large, with a wide range of – often-con-
flicting – theories. In addition, not all of those theories have been applied to the
context of innovation, innovators or innovativeness. Thus, I use a two-level ap-
proach for reviewing extant social network research. On the first level, I intro-
duce the major social network research approaches, along the divides outlined
by Wasserman & Faust (1994:4) above. Here, my aim is to point out inconsist-
encies of social network research, as indicated above and in the introduction
chapter, with a focus on possible theoretical contributions by this study. In ad-
dition, I review extant research per network characteristic, including the most
impactful studies (such as Granovetter, 1973; Burt, 1992) contrasted with pos-
sible outliers, relevant to my research. On the second level, per individual study,
I evaluate how the study addresses innovators or innovativeness. In order to be
in scope of this review, a study needs to address innovativeness; entrepreneurs
in the meaning of innovative individuals (not firms); innovation as an act or an
outcome; or significant parts of the innovation process (including creativity).
However, in order to establish a hypothesis for this study, the criteria are nar-
rower. First, the innovation context is to be individuals, not companies. Second,
if a study addresses only a part of the innovation process (e.g. creativity), an-
other study of the same social network characteristic, covering the rest of the
innovation process, is needed to establish a hypothesis.

Consequently, social network research is reviewed in eight sections. First, in
this section, I elaborate on two divides in social network research (Fig. 1) and
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their implications on this study. In addition, I provide examples of reconciling
approaches, bridging a divide, such as structuration (Giddens, 1984). By apply-
ing structuration, the assumption is a simultaneous causality of innovators
shaping their social networks while at the same time being affected by them.

The next Section, 2.3.3, focusses on the “theory of networks” (Borgatti & Hal-
gin, 2011:1168); with the assumption that innovators’ network structures are
shaped by innovators’ networking actions.

The four key elements of social networks – dyads, triads, cliques and clusters
– along with the specific roles innovators may play in triads and cliques, are
addressed in Section 2.3.4.

Bridges, brokers and structural holes, the connections and chasms between
the key elements of social networks are examined in Section 2.3.5.

Network centrality positions, along with a general elaboration on direct vs.
indirect ties, are explored in Section 2.3.6. This is the final section of the sections
dedicated to structural network characteristics.

Relational social network features, with a focus on tie strength, are introduced
in Section 2.3.7.

Network research that bridges structural network characteristic and relational
features is explored in Section 2.3.8. Constructs such as embeddedness, social
capital, and closure often involve local density, which I review in-depth.

Section 2.3.9 summarises the primary networking options of social network
actors and derives hypotheses on how these options are enacted by innovators
in contrast to adaptors.

The hypotheses derived from extant research are summarised in the next Sub-
chapter, 2.4. There, I also develop the two theoretical models of this study, based
on the hypotheses derived.

Figure 1. Divides in social network research vs. research questions
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Network Theory vs. Theory of Networks
The difference between network structure as an antecedent in “network theory”
(Borgatti & Halgin, 2011) and social networks as an outcome in “theory of net-
works” (Borgatti & Halgin, 2011:1168) reflects the “ontological [dispute] about
structure and action” (Hollis, 1994:15). Inherently, network theory assumes that
“action is determined by structure” (ibid. 15), whereas for the theory of networks
the assumption is “all phenomena of society arise from the actions and passions
of human beings” (ibid. 15)11. This dispute runs like a red thread through eco-
nomics, innovation research, social network research, and consequently this
study: does structure cause individual action or do individuals create structure
through their actions (ibid. 15). The dispute is illustrated as horizontal centre-
line in Fig. 1. For comprehensive overviews of approaches to (studying) social
networks see Kilduff & Tsai (2003:66-86) and Jack (2010).

Network Theory
The main stream of network research aims to contribute to network theory, tak-
ing the structuralist view (Pittaway et al., 2004:147f), with network structure
characteristics as antecedents (cf. Hoang & Antoncic, 2003:173). The network
theory based approach is common in studies investigating social networks in
the context of innovation – see Pittaway et al. (2004:147 & 148, Table 4) for a
broad overview. Often, researchers deploying a network theory approach inher-
ently assume a causality – structure causes action – even if the assumption is
usually expressed only indirectly. These expressions may focus on behaviour:

“The actions (attitudes and behaviors) of actors in organizations can be best ex-
plained in terms of their position in networks of relationships”

(Nohria, 1992:6). Less tangible than behaviour, though still suggesting causal-
ity, network theory approaches may focus on benefits, usually related to perfor-
mance, knowledge sharing or innovation:

“benefits to the actor are principally a function of the topology of the local net-
work”

(Borgatti & Foster, 2003:1003). Or, finally, such approaches just focus on exog-
enous change (often in the context of innovation adoption):

“change in a business network is to a large extent endogenous in relation to the
network but exogenous of the single actor”

(Håkansson & Snehota, 1995:271). The criticism attracted to network theory
based on a “pure” structure-action assumption is reflected in Kilduff & Tsai’s
(2003:68) analysis:

“structuralists have tended to ignore the possibility that actors’ attributes, cogni-
tions or personalities shape social networks.”

More pointedly, Kilduff & Tsai criticise structuralist approaches as being based
on “naive ontology” (ibid. 117).

11 For a distinction between the two approaches, represented by Karl Marx (structure drives
action) and John Stuart Mill (1860) (individual actions cause structure) see Hollis (1994:8-16).
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Theory of Networks
Studies contributing to “theory of networks” (Borgatti & Halgin, 2011:1168) typ-
ically regard social networks as outcomes of individual action (or individual lib-
erty; Mill, 1860). Seen from a rational choice theory perspective (Hedström &
Swedberg, 1996), they follow the “principle of methodological individualism”
(ibid. 127). Accordingly, network structure characteristics are treated as out-
comes and are represented by dependent variables (cf. Hoang & Antoncic,
2003:175). Such studies are rare – Oh & Kilduff (2008) and Sasovova et al.
(2010) are examples with Mehra et al. (2001) and Balkundi & Kilduff (2006)
assuming an action-structure causality only in parts of their studies. This rare-
ness has been noticed before, by Ibarra et al. (2005:359):

“The role of individual action in the enactment of structures of constraint and
opportunity has proved to be particularly elusive for network researchers.”

Most importantly for my research, individual cognition and personality have
been studied in relation to social networking. In these studies cognition is re-
lated to the perception of the network along with ego’s (the perceiver’s) and al-
ters’ (the perceived’s) positions (Ibarra et al., 2005). Such view of perception is
grounded in Heider’s (1958) social perception.

Approaches That Bridge Network Theory and Theory of Networks
As I show subsequently, social network researchers also tried to bridge the
structure-action debate. The overarching assumption then is “it is not enough
to look at either agency or structure in isolation” (Jack, 2010:131). Typically,
such bridging approaches involve either a process based view (at first, network
structures are consciously created, later they restrain their creators and others)
or a systemic approach (both individual action and network restraints are in
place at the same time). In principle, such research builds on Emile Durkheim’s
(1919) view that there is an “ontology of ‘social facts’” (Hollis, 1994:102). A typ-
ical process based approach is the spiral model of Perry-Smith & Shalley (2003),
presenting the processes that affect creativity in respect to social network posi-
tion. Systemic approaches, often termed structuration (Giddens, 1984), accept
a dual, simultaneous causality, as expressed by Nohria (1992:7):

“Networks constrain actions, and in turn are shaped by them […] networks are
[…] continually shaped and reshaped by the actions of actors who are in turn con-
strained by the structural positions in which they find themselves.”

Precisely due to this dual causality, such integrative approaches have been crit-
icised, as the underlying epistemology is either “so far undisclosed” (Hollis,
1994:102) or pragmatic (ibid. 9). Moreover, such approaches are problematic
for the deduction of hypotheses for quantitative research. They are intuitive,
however the actual mechanisms, existing in parallel, are hard to confirm or re-
fute. In principle, the “purest” systemic approach is Coleman’s (1988) social
capital, refined and organised by Burt (2000) and by independent co-inventor
Lin (2001). I elaborate on the construct of social capital in Section 2.3.8.
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Towards Two Models, Contributing To Network Theory and Theory of Net-
works
For the following sections, I take a pragmatic approach insofar that I investigate
extant social network research independent of whether there are underlying as-
sumptions about causality or not. Whenever I discover findings related to inno-
vators and/or innovativeness in the research stream in focus, I use those find-
ings to establish hypotheses to be tested in the quantitative part of this study. I
formulate those hypotheses preferably centred on network structure character-
istics (as opposite to relational features), addressing topological differences in
an innovator’s network (for instance, I use the topological term “density” in-
stead of the hybrid structural-relational term “cohesion”). Then, in the next
Subchapter 2.4, I divide the hypotheses into two distinct models, one aiming to
contribute to network theory (with network structure as antecedent of innova-
tiveness) and the other aiming to contribute to theory of networks (with network
structure as outcome of innovators’ actions).

The Divide between Social Network Structure and Relational Content
This divide is between research interested in the structural position of an actor
(an individual or organisation), and research interested in relationships (i.e. in-
terpersonal processes) between two actors. It is presented as a vertical centre-
line in Fig. 1. Confusingly, this divide has been expressed as form vs. content,
“positional vs. relational” (Burt, 1987), “structuralist vs. connectionist” or “to-
pology vs. flow” (Borgatti & Foster, 2003:1003). Quintessentially, the same di-
vide is addressed: structure, structural patterning (Kilduff & Brass, 2010:319),
(structural) equivalence, position and topology describe one side, whereas con-
tent, relation, connection and flow describe the other side. The structuralist
view is formulated by Borgatti & Foster (2003:1003):

“The structuralist […] view says that two nodes will have similar outcomes (e.g.,
adopt the same point of view) because they occupy structurally similar positions,
even if there is no tie connecting them.”

Note the final sub-sentence, which indicates that even if a person is not con-
nected at all to a particular other person, if both persons have similar topologies,
both are restrained in a similar same way. This view is consistent with Wasser-
man & Faust’s statement “Actors and their actions are viewed as interdependent
rather than independent, autonomous units” (1994:4).

The relational content view is largely focussed on interpersonal flows through
ties, the strength of those ties and, consequently “micro-mechanisms such as
[…] congruence” (Borgatti & Foster, 2003:1003). In a transactional economics
perspective, relational ties even channel “resources” (Wasserman & Faust,
1994:4).

The first social network scholar to bridge this divide was Mark S. Granovetter
with his “weak tie” approach (1973), later followed by his construct of embed-
dedness (1985; 1992) which he proposed to distinguish into structural vs. rela-
tional embeddedness. The reason why both constructs, weak ties and embed-
dedness “occasioned much debate in the network diffusion literature” (Borgatti
& Foster, 2003:1003) is precisely their position across the structure-content di-
vide. In order to avoid this debate I take the structural side for the quantitative
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part of this study. Network topologies on individual person level can be identi-
fied rather easily based on social network platform data (from, e.g. Facebook or
LinkedIn); however, the nature of the relations (incl. tie strength) or transac-
tional content (Tichy et al., 1979:508) is much more a qualitative question and
thus suggests the use of qualitative data in the qualitative part of this study. This
approach becomes clear when considering the conceptual origins of social net-
work research – sociology, anthropology and role theory (Tichy et al.,
1979:508). Sociology in itself is rooted in “sociometry”, which from its begin-
nings aimed to “classify the positions of individuals in groups and the position
of groups in the community” (Moreno, 1937:211), a structuralist view. In con-
trast, in the field of anthropology, the focus is “the content of the relationships”
(Tichy et al., 1979:508).

2.3.3 Theory of Networks – Innovators Shape Their Networks

In this section, I investigate literature streams sharing the assumption that ego-
networks are the outcome of individual actors’ own networking actions. For in-
vestigating these actions, I propose to use the concept of human agency
(Emirbayer & Goodwin, 1994). Furthermore, I propose that innovators’ net-
working actions can be understood as serendipitous networking processes
(Kilduff & Tsai, 2003:87-110).

Individuals Shape Their Social Networks Through Own Actions
The point of view that individuals have an own agenda is – in general – neither
special, nor odd, nor new. Even Georg Simmel, one of the first sociologists,
clearly insisted that individuals have an own agenda (Simmel, 1908)12. These
individuals are conceptualised as being different in the meaning of diverse –
“ungleich” in the German original (Simmel, 1908:41). Society then exists if sev-
eral individuals (acting upon their own agendas) interact (Simmel, 1908:5). At
that time sociology was regarded as a method (Simmel, 1908:3): it was to add
the form (i.e. structure) of individual interaction to the content of interaction
(Simmel, 1908:11, 13). In contrast, contemporary views reflect the structuralist
mainstream (Kilduff & Tsai, 2003:79-84):

“To speak of personality and social structure in the same breath is as close as one
can get to heresy against the established social network paradigm.”

Still, scholars criticise flaws in the structuralist approach along with the neglect
of the motivations of individual action (Kilduff & Tsai, 2003:79). For instance,
it is unclear how individuals (choose to) become brokers (Burt, 2005:48), how
individuals choose their networks (Kilduff & Brass, 2010:336), in which rela-
tions they invest (Lin, 2001:21), how they optimise for redundancy or non-re-
dundancy (Reagans & Zuckerman, 2008:904) and – in general – what individ-
ual actions form structure (Lin, 2001:127). Coleman (1988) even considered the
missing “engine of action” as a “fatal flaw” (ibid. S96).

Consequently, scholars encourage research on individuals and their actions in
social networks. Interest in the field is in personality traits and how they shape

12 Simmel (1908) has been translated into English language by Wolff (1950:§3). Pages 118-169
are the most relevant in the context of this study.
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network roles (Kilduff & Tsai, 2003:79); how much control individuals have
over their networks (Kilduff & Brass, 2010:336); and – in general – in theory
relating “individual attributes to structural outcomes” (Kilduff & Brass,
2010:335), i.e. “theory of networks” (Borgatti & Halgin, 2011:1168). My aim is
to respond to such questions, with a focus on innovators.

Some pioneering studies have been performed already with the individual in
focus. Such studies can be roughly distinguished into three classes: studies from
a psychological point of view (e.g. Kalish & Robins, 2006); studies on the effect
of self-monitoring (Oh & Kilduff, 2008; Sasovova et al., 2010); and studies of
company executives (e.g. Ozcan & Eisenhardt, 2009). The first two classes did
not yet produce findings relevant to innovators (cf. Kilduff & Brass, 2010:322);
however, the research on company executives is interesting in the context of this
study. My argument is, if executives are considered to have an own agenda, why
should innovators not be considered to have one as well? The two claims, which
I adopt for a theory of networks approach, are the following.

1. Networks are not self-evolving – they change through adjustments
of individuals (Ozcan & Eisenhardt, 2009:246).

2. Ego-networks evolve through ties that individuals form and main-
tain as strategic choices (ibid. 247, 269).

While successful entrepreneurs are innovators (Schumpeter, 1912:291), not all
innovators are entrepreneurs. Still, it makes sense to investigate research on
networks of entrepreneurs, entrepreneurial networks and even (in the fringes)
entrepreneurial orientation. First, there is a direct line between Schumpeter’s
entrepreneur as “the man who gets new things done and not necessarily the man
who invents” (1949:266) and Burt’s entrepreneur as “a person who generates
profit from being between others” (1992:34). Both Burt and Schumpeter disre-
gard the aspect of invention in favour of persons who exploit ideas, either as
“doers” or brokers. Moreover, both emphasize the individualism and leadership
of the entrepreneur, for instance when Burt cites Redlich (1949) and Hoselitz
(1951) on the term entrepreneur, originating as privateer, organising and lead-
ing (military) expeditions (Burt, 1992:274) and when Schumpeter (1949)
equates the German term “Geschäftsführer” (literally “business leader”) with
innovator (ibid. 259). Such characteristics are present in innovators as I con-
ceptualise them, as well. Similarly, Burt directly links entrepreneurial behaviour
to structural holes in a way that fits to the approach of this study (Burt, 1992:36):

“A person with a psychological need for entrepreneurial behavior is prone to
building a network configured around such behaviour. If I find a player with a
network rich in […] structural holes […] I have a player willing and able to act
entrepreneurially”.

This relation goes both ways – entrepreneurs are surrounded by structural
holes, making them “more entrepreneurial” and entrepreneurs build networks
full of structural holes. In Burt’s words –

“I will treat motivation and opportunity as one and the same […] a network rich
in entrepreneurial opportunity surrounds a player motivated to be entrepreneur-
ial”

(Burt, 1992:36). The same view is shared by Baker (2000), who agrees that,
from a structural point of view, entrepreneurs’ sparse networks contain many
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structural holes with good reach into larger networks (ibid. 57-60). From a so-
cial capital point of view however, entrepreneurs have different people in work-
and social networks (ibid.). Their friends do not know each other and the back-
grounds, work histories and ages of friends differ (ibid.). Many experienced liv-
ing abroad, i.e. they are expatriates (ibid.). This view is an addition to the struc-
tural holes claim, in that it emphasises reach to different (in the meaning of di-
verse) people – a relational feature. Translated into topological characteristics,
Baker emphasises bridge ties to various, diverse clusters – a view shared by
Brass (2012:680f):

“Connecting to diverse clusters provides novel information and different perspec-
tives that can lead to creativity and innovation.”

In conclusion, and by replacing “entrepreneur” with “innovator” (cf. Schum-
peter, 1949:263), I form the first two hypotheses:

Hypothesis H1. Innovators’ networks contain a higher share of struc-
tural holes than adaptors’ networks.

Hypothesis H2. Innovators’ networks contain more discernible clusters
than adaptors’ networks.

The term discernible in hypothesis H2 expresses a minimum requirement for
identifying diverse clusters – in order to be diverse, they need at least be dis-
cernible from each other.

Both hypotheses are in line with the view that entrepreneurs use their net-
works to explore for entrepreneurial opportunities and for collating ideas
(Birley, 1985; Singh et al., 1999) as well as for knowledge transfer during their
networking interaction with others (Spender, 1996). The structural holes are to
provide the opportunities, whereas the bridges to diverse clusters provide ideas
from and between diverse contexts. This idea generation phase affects the suc-
cess and costs of innovation in enterprises (Björk & Magnusson, 2009:662).

Innovators with Human Agency
If ego-networks evolve only through ties that individuals form and maintain as
strategic choices (Ozcan & Eisenhardt, 2009:247, 269), several assumptions are
required regarding those strategic choices. Obviously, a choice means the exist-
ence of free will, and a strategic choice means the choice is made consciously.
Consciousness, in turn, needs awareness, probably even reflection. I use hu-
man agency (Emirbayer & Goodwin, 1994) as an overarching construct, encom-
passing awareness, consciousness, reflection and determined action. I define
human agency as the capacity of individual persons to act autonomously “in ac-
cordance with their personal […] ideals, interests, and commitments” (ibid.
1443). In that respect, I consider the individual innovator as aware and self-
conscious, with a free will – as assumed by Kant (1870).

Goal-directed Versus Serendipitous Networks and Networking
Assuming that innovators have an own agenda based on their human agency,
which kinds of social networks will they prefer, with which topologies? A major
distinction is goal-directed vs. serendipitous networks (Kilduff & Tsai,
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2003:87). Social networking differs based on the goals on network- and individ-
ual level. If social network actors share common (and explicated) goals, the net-
work can be an enabler for achieving those goals and quintessentially the net-
work itself might be a by-product of those shared goals (ibid. 89). In contrast, if
actors have different, none or no explicated goals, the social networking is more
serendipitous (ibid. 89f). The appeal of this distinction, pitting goal-directed
against serendipitous networks is that serendipity is often included in innova-
tion processes (Kamien & Schwartz, 1975; Johnson, 2010), whereas the shared
nature of goals can be interpreted as a typical strategy of adaptors with a focus
on shared consensus (cf. Kirton, 1976:625).

The emphasis in serendipitous processes based networks (SPNs; Kilduff &
Tsai, 2003:87-110) is on random variation, selection and retention (ibid. 91).
The social networking in a SPN is rather slow and typically based on dyadic,
(and thus direct) ties – even if actors have their own goals of why to network,
they connect more randomly, more diverse (looking for differences instead of
commonalities) though still based on interpersonal trust (ibid. 90). In contrast,
social networking in a shared goal directed network (GDN) is fast, purposive
and thus attracts actors that are more homogeneous and consequently trust ex-
tends more towards the network as such (ibid. 89).

Conflicts in GDNs may destroy the network whereas conflicts in SPNs may
lead to various subgroups (or clusters), each still in the same network – see
Kilduff & Tsai (2003:91, Table 5.1) for a comprehensive overview. Another fea-
ture of SPNs is that they are – by nature – informal. Incidentally, informal net-
works are enablers for both learning, as well as innovation in an organisational
context (Pittaway et al., 2004:160). The mechanism is most likely based on the
facilitation of tacit knowledge transfer (ibid.).

I take networking in LinkedIn13 as a typical example for both informal and ra-
ther serendipitous networking. Even if most LinkedIn members most likely
have a diffuse goal of extending their professional network, there is no shared
purpose for all LinkedIn members beyond the networking as such. Ties can be
created and members may join groups, however the overall network is highly
decentralised (Milgram, 1967; Barábasi, 2002).

In contrast, I exemplify goal-directed networking through networking in co-
operatives: individually small and independent firms or individuals join a net-
work with the purpose of agglomerating a critical minimal overall size, stand-
ardised processes and economies of scale. The coupling then is tight with a cen-
tral hub.

In summary, associating SPN actors with innovators provides strength for hy-
pothesis H2 – in SPNs actors are supposed to connect to various clusters
(Kilduff & Tsai, 2003:97). In addition, another hypothesis can be established,
related to dyadic (and thus direct) ties in SPNs:

Hypothesis H3. Innovators’ networks contain more dyadic ties than
adaptors’ networks.

13 https://www.linkedin.com
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2.3.4 Dyads, Triads, Cliques and Clusters

Expressed in the simplest way, dyads and triads are groups of two and three
actors, respectively. In a similar manner, an isolate is a “group” of one actor –
an unconnected individual. Clique, however, is a strongly limiting term as it re-
fers solely to groups of individuals who are all linked to each other (Kilduff &
Brass, 2010:325). Thus, if most group elements are triads and a few are dyads,
the term clique does not apply. In such cases, I use the term cluster (Table 4, p.
28; see Appendix 6 for illustrations).

The dyad is an obvious unit of analysis of research focussing on relational con-
tent. In principle, such research is interested in interpersonal relationships (cf.
Heider, 1958). Examples for research based on a strict focus on bilateral, dyadic
relationships are provided by Hoang & Antoncic (2003:166) – often, the dyadic
tie is considered as a channel for resources. In contrast, social psychologists
(and sociologists) are more – in Heider’s (1958:3) view too much – interested
in groups, and too little in interpersonal (dyadic) relationships.

The reason why I emphasize Heider is that his balance effect (1958; also called
balance theory), along with Simmel’s (1902) triads14, has strongly affected social
network research, starting with Granovetter’s “weak ties” (1973). The balance
effect is simple, intuitive and unrefuted: if an actor has strong relationships to
two other actors (i.e. one ego is strongly tied to two alters), these two others will
form a strong relationship as well, over time (Heider, 1958). As an example, in
my words, if Mary’s best friends are Jean and Jill, over time Jean and Jill will
become friends as well. There are three direct consequences – one on business
level and two on theoretical level. On business level, social network platforms
operate with “friend suggestions”, in order to engage their users in platform re-
lated activities. In the example, both Jean and Jill will be suggested to befriend
the respective other, as both have Mary as a common friend. Consequently, so-
cial network platforms build on the balance effect, and through building on it,
accelerate it. The theoretical consequences are more sober in their expression,
though equally important for social network analysis: the balance effect is the
primary effect that explains how a triad is created by two strong dyads; and the
balance effect means that – on average – relations in triads are assumed to be
rather strong, not weak (Granovetter, 1973:1363).

14 Note the reference to Simmel’s (1902) original work. The so-called Simmelian ties, an inter-
pretation of some aspects of Simmel’s (1902) work by Krackhardt (1999), are discussed in Sec-
tion 2.3.5.
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Relations and Roles in Triads
The key difference between the relational situation in a dyad in contrast to a
triad was expressed by Georg Simmel, and has not been refuted since (Simmel,
1902a:45)15 :

“Where three elements, A, B, C, constitute a community, there is added to the
immediate relationship which exists, for example, between A and B, the immedi-
ate relationship which they gain by their common relation to C. This is unques-
tionably a sociological enrichment, apart from the bond by the straight and short-
est line”.

In other words, if A and B form a dyad, and a third individual C connects to both
A and B, the resulting triad will reshape the relationship between A and B. Sim-
mel even claims that expanding the triad to a clique will not change the dynam-
ics set in motion by the triad in comparison to the dyadic relationship (Simmel,
1902b:159; 1908:96f). The dynamics as such are described through the role of
the third individual (“C” in the example above). Simmel describes three partic-
ular roles, which were experimented and confirmed by Mills (1953). These roles
are the Unparteiische (unpartisan – umpire or mediator), the tertius gaudens
(literally the “laughing third”) and the primus inter pares who divides and rules
(from the Latin divide et impera) (Simmel, 1908:14).
As I assume that innovators may take on any of these roles, I briefly describe
them:

1. The unpartisan and the mediator (Simmel, 1902b:166). This role benefits or
damages the group as a whole (Simmel, 1908:111). Thus, whatever individual C
does will have the same consequences for C and for the whole triad. C’s motive
is, for instance, “to preserve the group unity against the danger of disruption”
(Simmel, 1902b:174). Examples for this role are umpires/referees or a child in
a marriage (Simmel, 1908:103).

2. The tertius gaudens. This role means that the third actor is focussed on its
own, egoistic interests, and not on the triad’s interests. Although Simmel admits
that the tertius gaudens can profit from altruistic actions (Simmel, 1908:112),
the typical assumption is that the tertius gaudens has egoistic, ulterior motives.
Still, two distinct views on the benefits of brokerage originate from this differ-
ence. There are two typical constellations: a) A and B are hostile to each other
and thus both need the tertius gaudens’ support; and b) A and B are hostile
because of the tertius gaudens. The solution then is that A and B form a dyad
without C (ibid. 117).

3. Divide et impera is the extreme form of tertius gaudens behaviour. This
role always requires a conflict between A and B, either emerging, existing, or
even caused by C (Simmel, 1902b:182). The primus inter pares then keeps the
two others in balance, who – originally – where united and often hostile against
the third (Simmel, 1908:119f). An instantiation of divide et impera is the medi-
eval Anglo-Norman kingdom (ibid. 120f).

15 In both English (1902) and the more comprehensive German (1908) originals, Simmel uses
the complicated terms “the third element” and “group of three” instead of “triad”. The term
“triad” was only introduced in a later translation. In addition, Simmel uses the term “element”
instead of person or individual, as his theories are open for application to persons and greater
formations, up to states. In the context of this study, I equate “element” with “individual”.
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From Dyads and Triads to Primary Networking Options
Any social network can be broken down to a number of dyads, triads and cliques
(cf. Powell et al., 1996). A clique has internal dynamics similar to a triad (Sim-
mel, 1902b:159; 1908:96f) as it consist of three or more individuals, all con-
nected to each other (Kilduff & Brass, 2010:325). This fundamental logic allows
researchers to study both the whole network and parts of it simultaneously
(Wellman & Berkowitz, 1988; cf. Kilduff & Brass, 2010:325), often-termed
small-world analysis (Kogut & Walker, 2001; cf. Milgram, 1967).

Consequently, if the basic element types are only three, what options do inno-
vators have when developing their own social network? It seems clear how to
form a dyadic tie – just connect to someone – however, is it that simple, and
what other options are there? The concrete options are withdrawal, expansion,
and embedding (Burt, 1992:230, Table 7.1). In the context of my study, I define
these options as follows. Withdrawal is the simplest option – it means to cut off
a direct tie, no matter whether the tie is part of a dyad, triad or clique. Expansion
without embedding is restricted to forming dyadic ties. Finally, embedding has
two options: (a) add a direct tie that creates a triad (and thus, also expand); or
(b) let two alters (direct ties) connect so that a triad or redundant tie (Burt,
1992:52; Krackhardt, 1999:191) including the innovator is formed16. Note that
this last choice involves brokerage. I term these four choices primary network-
ing options, as they can be enacted directly and without knowledge of one’s own
social network. All other choices are secondary networking options that can
only be enacted indirectly, through one or more primary networking options.
Furthermore, for secondary networking options, knowledge about one’s own
network is necessary. For instance, if the goal is to add a new cluster to an ego-
network, the primary option expansion is needed. Furthermore, ego needs to
have some awareness about clusters in (and possibly beyond) ego’s network.
Whereas clusters can be detected in network maps, the situation is more ab-
stract for structural holes. Optimising one’s network for structural holes can be
a complex process involving a variety of primary network options, such as ex-
pansion through dyads and cutting off redundant ties. In any case, detailed
knowledge about the ego-network is needed. The set of hypotheses H4 defines
the choices through which a person can develop her social network:

Set of hypotheses H4. There are four primary networking options: ex-
pand through adding a dyadic tie; expand and embed by adding a re-
dundant tie; embed by brokering alters to connect; and cut off a direct
contact.

There are two issues with this set of hypotheses though. First, even if formatted
like a hypothesis, the actual hypotheses in the set are not yet established. Sec-
ond, it is valid for any actor, not only for innovators. However, on the level of
each of the four choices, it should be possible to distinguish whether innovators

16 The concept redundant contact/tie is one of the concepts discussed in the same way by
both Burt (1992:52) and Krackhardt (1999:191). Both agree that redundant contacts lead to
constraint for ego; however, they disagree on the constraint’s nature (cf. Krackhardt,
1999:190, Fig. 2.c).
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or adaptors are more likely to enact the choice. Thus, I will return to this set of
hypotheses at the end of this subchapter, in Section 2.3.9, with the aim to dif-
ferentiate it into hypotheses.

2.3.5 Bridges, Brokers and Structural Holes

In Table 4 (p. 28), I defined both bridge tie as well as bridge person, though not
the concept bridge as such. Though the term has been used by various social
network scholars (Granovetter, 1973; Burt, 1992; Vedres & Stark; 2010; Burt,
2015), their definitions are too unspecific for this study, and sometimes even
conflicting. For instance, Burt defined a bridge as “a chasm spanned and the
span itself” (1992:28), whereas, on relational level, he stated (Burt, 2010, Ap-
pendix B),

“The relation between two people is a bridge if there are no indirect connections
between the two people through mutual contacts.”

Thus, in the following, I elaborate on the term bridge in relation to tie, person,
and redundancy, in order to provide concise definitions. Engineers will agree
with the definition that a bridge is an object that spans a chasm. That implies
that a bridge spans two sides, one side from which it starts, and one on which it
ends. Expressed in mathematical, network analysis terms, a bridge tie is “a line
in a network which provides the only path between two points” (Granovetter,
1973:1364; italics in original). It is unclear, though, what the “points” can be –
solely individual actors, or cliques, or clusters? A direct, non-redundant tie be-
tween two individuals has a name already: it is a dyadic tie. Furthermore, taking
into account that a clique is the extreme form of a cluster (the densest form, if
all cluster members are connected to everyone else) then my definition for a
bridge in form of a tie becomes simple: a bridge tie is a direct tie between two
clusters (cf. Burt, 2010, Appendix B).

In addition, in contrast to Granovetter (1973:1364) I need to distinguish be-
tween redundant bridges, spanning chasms alongside other bridges, and non-
redundant bridges, forming the only possibility to cross a chasm. Those non-
redundant bridge ties are always built by dyadic ties, and only those bridges are
meant when Granovetter states, “all bridges are weak ties” (1973:1364), a claim
based on his assumption of a “forbidden triad” (Granovetter, 1973:1363). Note
that this claim “translates” a structural characteristic (bridge tie) into a rela-
tional feature (weak tie).

Non-redundant bridge ties, inherently, are positioned between two gatekeep-
ers. Both individuals in such position can keep the bridge closed for the flow of
information, influence, resources, opportunity etc. For a comprehensive frame-
work of network gatekeeping and the power of gatekeepers, see Barzilai-Nahon
(2008) and Castells (2011). Gatekeepers can act as brokers – in their bridging
position, they decide which information to pass on (to broker) and which not.
Bridge persons though, can be gatekeepers as well. Bridge persons are individ-
uals positioned as a bridge over a chasm. They are members of two or more
clusters (Tichy et al., 1979:508). In that case, the person must span the chasm
non-redundantly; otherwise, the bridge function is not fulfilled. However, the
ties into the respective clusters can be non-redundant (based on dyads) or not
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(based on triads) with potentially restraining consequences (Krackhardt, 1999)
or benefits for innovation (Tortoriello & Krackhardt, 2010). Recent research has
provided an alternative term for bridge person, “structural fold” (Vedres &
Stark, 2010:1156f; Burt, 2015). On conceptual level though, bridge person and
structural fold are the same.

Even the chasm (potentially) spanned by a bridge got a name in social network
research – it is a structural hole (Burt, 1992:28). With these definitions estab-
lished, in the following I explore the extant research on bridges, brokers, and
structural holes.

Bridges As Such
Imagine a clique, in which everybody is tied to everybody else. The consequence
is that everybody knows everybody else. Bridges then, no matter whether in-
stantiated as ties or persons, are not only access points to information outside
of the clique, but also to persons outside of the clique. This insight is important
when interpreting the deeper meaning of Aldrich & Zimmer’s (1986:20),

“It is not just What You Know but Who You Know”.
Access to outsiders of the own clique is always via bridges. If such bridge is
formed by a weak, dyadic tie, this tie may vanish over time, due to clique internal
norms, values etc. (Krackhardt, 1999). On overall network level, the effect of
many cliques strengthening leads to a reduction of weak, dyadic ties and conse-
quently to a reduction of bridge ties (Granovetter, 1973:1378). By 1980, Grano-
vetter’s claim that “all bridges are weak ties” (1973:1364) was supported by
Friedkin (1980) who found that “local bridges and intergroup ties in the network
are disproportionately weak ties”. More support was provided by organisational
network research: bridging ties lose their benefits over time (which is a reason
to abandon them), whereas closure tie related benefits increase over time (Baum
et al., 2012:529). In that respect, I deduct an antagonism between density and
non-redundant bridge ties. As argued above, a non-redundant bridge tie can be
more simply expressed as a dyadic tie – a direct tie between two actors without
any third actor linked to both (cf. definition in Table 4). Keeping this in mind,
the following can be deducted:

Hypothesis H5. An increase in density reduces dyadic ties.

A specific instantiation of both a potential bridge person and a potential bridge
tie is an individual in a social network’s peripheral positions. The position in the
periphery becomes a bridge when the individual connects to clusters that were
previously network external. If such peripheral position is combined with a
large number of bridging ties (to diverse other clusters), creativity at work will
rise in comparison to more centrally positioned individuals, as well as when
compared to individuals with fewer bridge ties (Perry-Smith & Shalley,
2003:99). As creativity is part of innovation, this claim strengthens hypothesis
H1 Innovators’ networks contain a higher share of structural holes than adap-
tors’ networks, as a peripheral position combined with a large number of bridg-
ing ties, is prone to structural holes.
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Redundant Bridge Ties
By the end of the last millennium, David Krackhardt published his investiga-
tions in the benefits of ties embedded in triads (1992). In short, triads benefit
from joint values, norms and trust (ibid.). However, many of Simmel’s observa-
tions where of rather negative nature, especially related to the tertius gaudens
and the divide et impera behaviour. With this in mind, Krackhardt developed
the concept “Simmelian tie”, at first meaning a tie that constrains an individual,
a negative connotation (Krackhardt, 1999). The argument as such is straight-
forward and simple: if an individual is part of multiple cliques (which can be as
small as triads; ibid. 188, Fig. 1.c), the individual becomes restrained by the po-
tentially conflicting norms and values of those cliques – the individual’s ties
into those cliques start to “torture” the individual (Krackhardt, 1999:188ff).
Note, though that the actual definition of Simmelian tie combines structural po-
sition (i.e. tie redundancy, cf. Burt, 1992:52; Krackhardt, 1999:191) with tie
quality – “two people are "Simmelian tied" to one another if they are recipro-
cally and strongly tied to each other and if they are each reciprocally and
strongly tied to at least one third party in common” (Krackhardt, 1999:189).
Consequently, “Simmelian tie” features do not apply to non-redundant bridging
ties (i.e. dyadic ties) into cliques. By such connection to a clique through a dyadic
tie, the innovator is not anymore a bridge person but either a gatekeeper or a
liaison (Tichy et al., 1979:508; for an illustration see Appendix 6, Fig. A-6).

From a network structure point of view, bridging ties then can be redundant
(i.e. part of a triad, cluster or clique) or non-redundant (i.e. consist of one dyadic
tie). Consequently, the so-called “Simmelian tie” features apply to bridge ties as
well, if the bridge ties are redundant, reciprocally and strong. “Simmelian”
bridge ties are conducive to innovation if they bridge different clusters (Torto-
riello & Krackhardt, 2010). Note that in Tortoriello & Krackhardt’s study the
clusters were laboratories (ibid. 176), thus the bridges spanned different organ-
isational units. Still, innovators need to decide whether to connect to (i.e. bridge
into) clusters through dyadic or redundant ties, and there is theoretical support
for both options (Granovetter, 1973 vs. Tortoriello & Krackhardt, 2010):

Hypothesis H6a. Innovators connect to clusters through dyadic ties.

Hypothesis H6b. Innovators connect to clusters through redundant ties.

Brokers and Boundary Spanners
In the context of this study, a broker is an intermediary between two or more

others (i.e. persons, groups or organisations). The brokered “items” can be both
physical (e.g. products) and intellectual (e.g. information). One of the main fea-
tures of a broker is the capability to retain information and forward it only to
self-selected recipients. One of the basic roles for capitalising on such capabili-
ties is Simmel’s tertius gaudens (1908:112), also expressed as “a person who
generates profit from being between others” (Burt, 1992:34). The term
knowledge broker (Meyer, 2010) illustrates the benefit taken from knowledge
transfer. Knowledge brokerage itself is an instantiation of boundary spanning.
From a social network point of view, brokers who are in a bridging position – as
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part of a bridge tie or as a bridge person – span chasms and thus potentially
boundaries. Those boundaries can be of various natures, including, but not lim-
ited to, competences, knowledge (Meyer, 2010), values and norms (Krackhardt,
1999).

A boundary spanner crosses one or more boundaries when brokering. For in-
stance, when transferring knowledge, boundary spanners may cross syntactic,
semantic, or pragmatic boundaries (Carlile, 2004). Those boundaries require
specific knowledge sharing processes, respectively: transfer, translation, and
transformation (Carlile, 2004).

Both the broker and the boundary spanner is of interest in the context of in-
novation and innovators, as one of the earliest definitions of the entrepreneur is
literally a person who spans boundaries between production means and product
buyers (Schumpeter, 1949:254):

“Cantillon [1755:§13] defined this entrepreneur as the agent who buys means of
production at certain prices in order to combine them into a product that he is
going to sell at prices that are uncertain at the moment at which he commits him-
self to his costs.”

In contrast, recent scholars ponder whether the entrepreneur needs to be a bro-
ker at all, for instance if the entrepreneur has access to brokers with good reach-
ability and connectedness (Aldrich & Zimmer, 1986:16). However, taking Brass’
(2012:680f) findings into account – linking access to diverse clusters to innova-
tion – innovators could use this diversity and span diverse boundaries. Broker-
age as an act is precisely about this exposure to diversity and taking advantage
of it (Burt, 2010:4).

Structural Holes
The structural holes construct is one of the most abstract constructs and – in
terms of measurement – a difficult construct in social network research. In
short,

“structural holes are opportunities to broker connections between people.”
(Burt, 2010, Appendix B). In contrast to dense social networks, in which every-
one is connected directly or through short indirect paths to everyone else, sparse
social networks offer plenty of opportunity for building bridge ties between two
not previously connected clusters or individuals (cf. Burt, 1992:16ff).

Structural holes provide benefits to the individual through “exposure to vari-
ation in opinion and behavior provided by building connections across struc-
tural holes” (Burt, 2010:4). This claim assumes network structure as anteced-
ent. In contrast, the acting individual (by enacting the brokerage opportunity),
may control the flow of information (Burt, 1992:13). Such view on structural
holes assumes network structure as outcome.

The main point of the structural holes construct is to describe, identify and
potentially measure, opportunities for brokerage (Burt, 2010, Appendix B). In
that respect, a structural hole is a chasm in the network between two individuals
that can be spanned, or is spanned non-redundantly already (Burt, 1992:18).
Whereas in a network of, say, ten actors such structural holes can be identified
as simply as by analysing their network map (the visualised network topology),
in contrast, identifying and counting of structural holes in a large network (e.g.
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comprising 700 actors) is difficult. Therefore, the idea has largely been to meas-
ure the inverse of structural holes, for instance through individual constraint
(Burt, 1992:54-57), (closeness to) hierarchy (ibid. 70f), and even betweenness
(Burt, 2010, Appendix B). Both constraint and hierarchy are calculated as a
function of effective size and efficiency (Burt, 1992:24, 53, 56), which are func-
tions of degree centrality and local density (Burt, 2010, Appendix B).

Note that the inverse of the measured individual constraint is not “structural
holes” but “structural autonomy”, defined as

“a concept defining the extent to which a player’s network is rich in structural
holes, and thus rich in entrepreneurial opportunity, and thus rich in information
and control benefits.”

(Burt, 1992:44). The problem is, though, that one construct – structural auton-
omy – is defined by an even more abstract construct – structural holes. A similar
conceptual issue is in place when structural holes are considered as part of the
“utility of network connection” (Kilduff & Brass, 2010:328f; Lin, 2001).

Another sub-construct of the structural holes construct, the “efficient-effective
network” is best understood as a result of active individuals, shaping their indi-
vidual networks strategically with a focus on bridge ties and their maintenance
(Burt, 1992:30). Efficiency as a concept was weakly related (by a correlation of
0.12) to patents (Baum et al., 2000:293); however, in that study efficiency was
operationalised as diversity, not as the structural characteristic efficiency. Still,
the “efficient-effective network” is about the efficient access to effective diver-
sity, and in that respect large, diverse networks have better information benefits
than small, homogeneous ones (Burt, 1992:16). The question is however,
whether the access to diversity should be through bridge ties or through becom-
ing a bridge person. Bridge persons can become restrained by the values and
norms of the various clusters they bridge (Krackhardt, 1999). Another issue in
Burt’s original study is that network data was gathered by self-reported ques-
tionnaires (Burt, 1992:123) and that degree centrality was low – the mean value
was 12.6, the maximum value 22 (Burt, 1992:124, Fig. 4.3). However, a later
study claimed that actors with an “entrepreneurial personality” have networks
full of structural holes (Burt et al., 1998), analogue to hypothesis H1 Innovators’
networks contain a higher share of structural holes than adaptors’ networks.

The obvious conceptual issues concerning structural holes led to a later refor-
mulation of structural holes into two antagonistic effects, “brokerage and clo-
sure” (Burt, 2005), with both terms rather well defined and in use. Both effects
can occur at the same time, though, with closure providing stability, and bro-
kerage providing diversity (Burt, 2010:4). Seen from the point of view of the
innovator, a “redundancy dilemma” occurs – is it preferable to optimise for net-
work redundancy or non-redundancy (Reagans & Zuckerman, 2008:904)?
From a structuration point of view,

“evidence suggests that networks featuring structural holes offer opportunities
for non-redundant information and competitive brokerage, whereas cohesive
networks offer opportunities for collaboration, innovation implementation, and
the learning of complex knowledge.”

(Kilduff & Brass, 2010:332).
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Whereas the extant research that I investigated so far, points to the benefits of
structural holes for innovators, also dissenting voices exist. One example is a
study on the “dark side” of structural holes on overall network level (Bizzi 2013).
What is beneficial for the individual (broker) is often detrimental for group
functioning and group climate, in consequence affecting overall satisfaction and
performance (ibid.). In an organisational setting, this detrimental effect was
shown before – increasing structural holes can have a negative effect on inno-
vation (Ahuja, 2000). The structural holes in Ahuja’s study were measured be-
tween companies, though, i.e. their unit of analysis is different from mine.

2.3.6 Network Centrality Positions

A concrete, structural characteristic of any individual who is part of a social net-
work is her centrality. In its simplest form, degree centrality is the sum of all
direct ties. Two other centralities measure (a) how close the individual is to all
further network members; and (b) how much the individual is positioned within
(or between) information flows in the network. The three centralities – degree,
closeness and betweenness, respectively – were described already by Freeman
(1977; 1979).

Contemporary elaborations related to centrality measures and network flow
include Borgatti’s (2005) clarifications of Freeman’s (1977; 1979) measures, and
recently Benzi & Klymko (2015) proposed several additions and a possible re-
placement. However, network flow is outside the scope of this study, and the
recent propositions of Benzi & Klymko (2015) have not yet been introduced to
social network research related to innovation. Thus, I focus on the three existing
measures (degree, closeness and betweenness), which have been used exten-
sively in social network research, and which are unrefuted in their inherent
mathematical logic.

Degree Centrality
For the reason of its simplicity in measuring, degree centrality has been used
most extensively in social network research – measuring degree centrality just
means counting ego’s alters (i.e. ego’s direct ties; Freeman, 1979:220). However,
conceptually, degree centrality includes two distinctly different effects – one is
the sheer size, the number of alters, whereas the other is the directness of ties.
Such direct ties may represent bridges to other clusters (as opposite to indirect
ties, which cannot be exactly one bridge).

The key point is that only direct ties are counted as degree centrality, whereas
indirect ties can be conceptualised in different ways. They can be counted indi-
vidually (e.g., in a network map) or be included as part of other measures (such
as closeness or betweenness). Constructs building on direct vs. indirect ties are
prominence vs. range models, measuring demand and access to others (Nohria,
1992:6), and structural holes measuring the access to unconnected others (Burt,
1992).

Two studies focussing on the size aspect of degree centrality provide evidence
for its relation to innovation. First, high absorptive capacity (Cohen & Levinthal,
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1990), combined with high in-degree centrality across organisational units, re-
sults in high innovation (Tsai, 2001). In addition, high degree centrality boosts
innovation idea quality on individual level (Björk & Magnusson, 2009). A typi-
cal example of a direct vs. indirect ties study was performed by Ahuja (2000).
The findings point in a similar direction: direct and indirect ties both have a
positive impact on innovation. However, the impact of indirect ties is moder-
ated by the number of direct ties (i.e. degree centrality) (Ahuja, 2000). In com-
bination, the three claims presented lead to the next hypothesis:

Hypothesis H7. Degree centrality in innovators’ networks is higher than
in adaptors’ networks.

Closeness Centrality
This characteristic extends individual centrality beyond the direct ties and thus
takes indirect ties to all others in the social network into account (Freeman,
1979:224f). Mathematically, closeness centrality (when not normalised) is the
inverse of farness, which is the sum of all shortest paths (measured in links)
from ego to all others, regardless of how many “in-between” actors are needed
(Freeman, 1979:225; cf. Wasserman & Faust, 1994:183). In other words, indi-
viduals positioned in the most central position in a network will be measured as
highest in closeness centrality (see Appendix 6 for illustrations).

Regarding innovators, creative individuals are claimed to “occupy a position
of higher closeness centrality” (Perry-Smith & Shalley, 2003:100). In addition,
closeness centrality induces benefits related to experience and knowledge shar-
ing. Closeness centrality, as well as belonging to many cliques, correlates with
experience and alliance formation capability (Gulati, 1999), in an organisational
setting. Furthermore, if the aim is to acquire knowledge from others and com-
plete tasks fast, knowledge sharing is facilitated by high closeness centrality
(Hansen, 2002:242). Both alliance formation capability and the ability to com-
plete tasks fast is required when implementing innovation (cf. Schumpeter,
1951). When taking into account that creativity is required in the early, explora-
tory innovation processes (Smedlund, 2009), I deduct the following:

Hypothesis H8. Closeness centrality in innovators’ networks is higher
than in adaptors’ networks.

Betweenness Centrality
This, third, centrality characteristic can be viewed as a measure of an actor’s
control over a social network’s information flow. Betweenness centrality is high-
est for those actors representing “a major channel of information”, in their roles
as “focal point of communication” (Freeman, 1979:225). For instance in Fig. A6-
2 (Appendix 6) the actors F and W both connect the network’s left hand side
with its right hand side. If one of the two actors stops the information flow (e.g.
by leaving the network), the other actor will carry (and thus control) the com-
plete flow between the two network sides – that actor becomes the only gate-
keeper (cf. Barzilai-Nahon, 2008). Such gatekeeper position is a powerful posi-
tion in a network (Castells, 2011).
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Betweenness centrality (when not normalised) is measured as the amount of
paths between any two actors in a network leading through ego (Freeman,
1979:223; cf. Wasserman & Faust, 1994:189f). This centrality characteristic has
been used as a measure of indirect brokerage across structural holes (Oh &
Kilduff, 2008:1159); however, in social network research related to innovation
or innovators, betweenness centrality was deployed only scarcely (Tsai &
Ghoshal, 1998; Tortoriello & Krackhardt, 2010). In one study, Tsai & Ghoshal
(1998) measured social interaction through betweenness centrality. However,
even if Tsai & Ghoshal modelled social interaction as an indirect antecedent of
innovation, their evidence does not show any significant correlations between
social interaction, measured through betweenness centrality, and innovation
(ibid. 466). In another study, Tortoriello & Krackhardt (2010) controlled for be-
tweenness (ibid. 174). Still, Burt suggested betweenness as one of the possible
measures for structural holes (2010, Appendix B).

2.3.7 Relational Social Network Features – Tie Strength

Ideally, tie strength is a strictly relational feature, describing solely the quality
of a relation, for instance as a combination of amount of time spent, emotional
intensity, intimacy and reciprocal services between two individuals (Granovet-
ter, 1973:1361). Consequently, I will use tie strength exclusively in this, rela-
tional, qualitative meaning. In order to be specific about the quality of tie
strength, I define it as follows, guided by the propositions of Marsden & Camp-
bell (1984:482). Tie strength is measured by:

1. Depth of a relationship, measured by intensity, excluding weak pre-
dictors such as family and neighbouring.

2. Time spent in a relationship, including frequency and duration of in-
dividual interactions.

The confounding troubles start when tie strength, expressed as, e.g. weak tie or
strong tie, is used to describe structural characteristics. This practice started
with Granovetter’s (1973) seminal study about weak ties, and thus I briefly sum-
marise its motivation, assumption and conclusion. The initial motivation for
Granovetter was to create a “micro-macro bridge” (1973:1360, 1378), reconcil-
ing the structure-action dispute (Hollis, 1994:15) in answering how individual
interaction is reflected in larger network patterns, which, in turn, shape smaller
groups (ibid. 1360). One of the most intuitive distinctions between weak and
strong ties is that weak ties are typically formed among acquaintances, whereas
strong ties are formed among close friends (ibid. 1368). In networks of close
friends, Heider’s (1958) balance effect leads to the formation of triads: three
actors connected by two strong dyadic ties will form, over time, a third tie, which
will become strong as well. Granovetter’s core assumption, though, is that the
balance effect is inevitable – if three actors are connected by two strong dyadic
ties, a triad will result17. Granovetter’s proposal then is that ties in triads are to
be rather strong and ties in dyads mostly weak (1973:1363). Consequently, over

17 Granovetter’s original argument is even stronger. He claimed that three individuals con-
nected by only two strong ties form a “forbidden triad” (1973:1363), which needs to develop
into a triad with three strong ties, over time.
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time, social networks of friends become dense and ultimately, cliques emerge
(ibid. 1374ff). In contrast, weak tie based networks of acquaintances are typi-
cally low in density (ibid. 1370). In conclusion, tie strength (a relational quality)
is a predictor of social network structure, and network structure is a predictor
of tie strength. This is indeed a “micro-macro bridge” (ibid. 1378) as it allows
individual, relational actions to form network topology and at the same time
allows network topology to affect individual, relational actions.

The confusion sets in when researchers interested in social network structure
(not relational content) use tie strength to define quantitative, structural char-
acteristics such as dyads, bridges, density or triads. The confusion gets worse
when tie strength is measured by structural characteristics. In that respect, I
aim to keep qualitative, relational features apart from quantitative, structural
network characteristics throughout my study – for instance, I do not equate
weak tie with dyadic tie.

 Regarding innovators, networks of close friends – and in general dense clus-
ters in networks – become problematic when they start to insulate individuals
from information and knowledge external to the network (Granovetter,
1973:1371). Worse, a dense cluster (i.e. too much local density in a network) in
combination with too few dyadic ties will not only cut off individuals from novel
information when needed – under such circumstances individuals do not even
start searching for information (Hansen et al., 2005). Weak, dyadic ties how-
ever, are information channels beyond density (Granovetter, 1973). They facili-
tate diversity, important for entrepreneurs (Aldrich & Zimmer, 1986:18), as ex-
pressed in hypothesis H2 (innovators’ networks contain more discernible clus-
ters than adaptors’ networks), and they support at least some steps of the inno-
vation process, as they facilitate information search (Smedlund, 2009).

Since 1973, studies confirming weak tie features have become abundant – see
Granovetter (1983) for an early overview. However, researchers have also tried
to refute the utility of weak ties in job search (Granovetter, 1974). One refuting
study (Bian, 1997), claims that – in a Chinese context – strong ties enable job
acquisition more frequently than weak ties, with job-seekers and helpers con-
nected through liaisons strongly tied to both (ibid.). Remarkably, better jobs are
acquired through indirect ties, not direct ties (ibid.).

More importantly, strong ties have been studied in a variety of contexts.
Strong ties may prevent or support change in organizations (Krackhardt, 1992).
They facilitate knowledge transfer in general (Hansen, 1999; Reagans & McEvily
2003; Reagans & McEvily 2008) and even tacit knowledge transfer, under-
standing (Uzzi, 1997; Hansen et al., 2005) as well as learning (Coleman, 1988),
with the higher the amount of strong ties, the better (Hansen, 2002). Even feed-
back provision and inventions are facilitated by strong ties (Uzzi, 1997). How-
ever, search “costs”, i.e. time spent to maintain ties, are higher for strong ties
than for weak ties (Hansen, 1999).

 One particular study (Hansen et al., 2001), set in an organisational setting,
rather on team- than on individual level, links strong ties closer to innovation.
The study is noteworthy as it addresses exploration and exploitation – two dis-
tinct phases in the innovation process that are relevant to innovators as well
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(Gupta et al., 2006). The finding is that in the exploratory phase, strong, non-
redundant, external ties enabled teams to finalise their projects faster. The same
ties however, slowed such teams down when exploiting, due to time spent for
tie maintenance (Hansen et al., 2001). In summary, extant research does not
relate strong ties directly to innovation – however, I deduct that tie strength is
a concept to be taken into account when analysing qualitative data in the empir-
ical part of my study.

From an innovator’s point of view, the question emerges, whether both weak
and strong ties can be combined in a particular, optimal way. In an organisa-
tional context, such combination has been suggested by Ruef (2002): for their
creative actions, entrepreneurs need diversity, nonconformity and trust (ibid.
429, Table 1). Consequently, they need social network (and team) diversity,
weak ties for diversity and strong ties for trust. However, the study conceptual-
ised strong ties with family and weak ties as relations to customers, suppliers
etc. (ibid.), and it is focussed on entrepreneurs, thus the repercussions for inno-
vators are inconclusive.

A concept relating tie strength to a person’s degree centrality is the so-called
Dunbar number18. Recently, this number has been extended to six different
numbers, which classify the types of alters a person typically has (Dunbar, 2016;
cf. Dunbar, 2014:111). Inherently, Dunbar’s numbers can be linked to tie
strength, as the six types describe the quality of a relationship. The six numbers
are 5, 15, 50, 150, 500 and 1500, corresponding to the types “support clique”,
“sympathy group”, “platoon”, friends, acquaintances and “recognised faces”, re-
spectively (Dunbar, 2014:111; Dunbar, 2016). In other words, whereas the first
150 contacts may comprise overwhelmingly friends (and thus strong ties), con-
tacts beyond the number 150 will be increasingly acquaintances, only, and be-
yond 500 not even acquaintances anymore (and thus weak ties). This effect was
confirmed with the notion that an individual can maintain a maximum of 100-
200 “stable relationships”, measured as answers to tweets (Gonçalves et al.,
2011). In summary, when investigating the quality of an innovator’s relation-
ships (and thus tie strength), it should be contrasted with her degree centrality.

2.3.8 Embeddedness, Social Capital, Closure, and Density

This section is dedicated to concepts and constructs that bridge the divides in
social network research displayed in Fig. 1 (p. 30), and at the same time, involve
local density in a person’s social network. Embeddedness (Granovetter, 1985) is
a construct aimed to reconcile between network theory and “theory of networks”
(Borgatti & Halgin, 2011:1168); social capital (Lin, 2001) bridges social network
research with economics; and closure (Coleman, 1988) bridges structural net-
work characteristics with relational network features. The section concludes
with findings related to density, trust and innovativeness.

18 Dunbar uses the term “Social Brain Hypothesis”. The particular “Dunbar number” 150 ap-
peared first in his article of that title (Dunbar, 1998).
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Embeddedness
Embeddedness is the continuation of the “weak tie” based “micro-macro bridge”
research stream (Granovetter, 1973:1360), aimed to reconcile the structure-ac-
tion dispute (Hollis, 1994:15). The problem of causality is addressed by Grano-
vetter as follows:

“Although the usual neoclassical accounts provide an "undersocialized" or atom-
ized-actor explanation of such action, reformist economists who attempt to bring
social structure back in do so in the "oversocialized" way criticized by Dennis
Wrong”

(Granovetter, 1985:481). Clearly, Granovetter distinguishes the two sides “at-
omized-actor explanation” and “"oversocialized" reformist economists” (ibid.),
i.e. the divide between action creates structure and structure affects individual
action. Embeddedness then aims to bridge this divide. In addition, like the weak
tie construct, also embeddedness has structural and relational features and thus
is a confounding, hybrid construct. The main, intuitive assumption is that eco-
nomic action is always rooted in both social relations and social network struc-
ture (Granovetter, 1992). The problem though, is that this assumption is simply
conceptualised into “the relational and the structural aspects of embeddedness”
(Granovetter, 1992:33). Twenty years later, the conceptualisation has not
evolved much:

“Whereas structural embeddedness emphasizes the topology or configuration of
ties surrounding actors’ network positions, relational embeddedness emphasizes
tie strength”

(Baum et al., 2012:529). The key point about embeddedness is that structural
embeddedness is typically, though implicitly, associated with structural density
(cf. Granovetter, 1992). Relational embeddedness however, is – also implicitly
– associated with strong ties (Uzzi, 1997, Hansen et al., 2005). A more differen-
tiated finding is presented by Uzzi (1997:50):

“embedded ties shape expectations of fairness and aspiration levels, such that ac-
tors search "deeply" for solutions within a relationship rather than "widely" for
solutions across relationships”.

Furthermore, embedded relationships – through strong ties – lead to inven-
tions (Uzzi, 1997:62). Over-embeddedness, however, blocks off novel infor-
mation flowing in from other networks (Uzzi, 1997:62; cf. Granovetter, 1973).
Consequently a mix of embedded- (strong) and arm’s length (weak) ties leads to
an “integrated network”, a network positioned optimally between the extremes
of pure arm’s-length and pure embedded networks (Uzzi, 1997). It is unclear,
however, whether such “integrated networks” provide benefits to innovators as
well. In summary, I define a person’s structural embeddedness as density on
ego-network level (Granovetter, 1992).

From Network Utility, Social Capital and Closure to Density
Another divide exists between social network research affected by (transaction-
based) economics and those not affected by economics. The simplest way to
identify views leaning towards economics is to examine for the particular terms
utility and egoism. The main focus is on the individual gains for egoistic indi-
viduals, harvesting their “utility of network connection” (Kilduff & Brass,
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2010:319). This utility is usually called social capital, positioned alongside eco-
nomic and human capital (Lin, 2001), or as part of intellectual capital (Nahapiet
& Ghoshal, 1998). Like embeddedness, social capital was conceived as micro-
macro bridge (Coleman, 1988:S101). In addition to individual gains, also com-
munity benefits were researched (Burt, 1992; Nahapiet & Goshal, 1998; Burt,
2000), however those are out of scope of this study. Still, as innovation research
is rooted in economics (Schumpeter, 1912), social capital based research needs
to be examined in the context of this study. Indeed Burt’s (1992) “structural
holes” construct is linked to the social capital stream; and consequently it forms
the basis for the first hypothesis, H1.

The definition closest to economics is Lin’s (2001) social capital as “an invest-
ment in social relations with an expected return in the marketplace” and “re-
sources embedded in a social structure that are accessed and/or mobilized in
purposive actions” (ibid. 29 [italics original]). What is striking, though is that
in Lin’s definition the network owner is taking (social-economic) actions, i.e.
individual agenda is a key component – as reflected in the main components
“structure (embeddedness), opportunity (accessibility through social networks)
and action” (Lin, 2001:41). In that respect, Lin’s research focus is very similar
to my research questions:

“(1) how individuals invest in social relations and (2) how individuals capture the
embedded resources in the relations to generate a return”

(Lin, 2001:21). However, Lin’s findings are not on individual level, and neither
clearly structural, nor relational. In conclusion, the social capital construct is
not helpful for this study.

Introduced as a rather relational feature, closure can be expressed best as
structural characteristic, in that in its core it is based on triads and strong-tie
based quadruples (see Fig. A6-1, Appendix 6; cf. Coleman, 1988:S106). Thus,
closure is not the same as density; however, it is conceptually close to density,
especially when studied in larger networks, like those in this study. Accordingly,
scholars often measure closure by local density (Kilduff & Brass, 2010:356).

Originally, closure was part of Coleman’s (1988) construct of social capital.
The role of closure is to facilitate (or lead to) social capital and thus trustworthi-
ness (ibid. S108) as well as effective sanctions (ibid. S107). Pointedly expressed
by Burt (2010:4):

“Closure is about staying on your side of a structural hole. It is about the benefits
of protection from variation in opinion and behaviour.”

Closure suppresses potentially harmful deviations, however, also positive devi-
ant actions are reduced, and consequently, “Effective norms in an area can re-
duce innovativeness” (Coleman, 1988:S105). In other words, closure, and thus
density, may suppress innovation. When taking into account the insulation ef-
fect of dense clusters regarding information and knowledge external to the net-
work (Granovetter, 1973:1371), and the effect of too much local density prevent-
ing individuals from starting to search for information (Hansen et al., 2005),
the following hypothesis emerges:

Hypothesis H9. Innovators’ networks are less dense than adaptors’ net-
works.
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Density Instead of Cohesion
One of the less obvious divides in social network research incorporates struc-
turalist views on both sides, while adding relational views only on one side. The
divide in question is equivalence vs. cohesion (Burt, 1987). Whereas the equiv-
alence view is clear – actors who have similar relations are structurally equiva-
lent (Borgatti & Foster, 2003:1003) – cohesion involves a relational concept,
strong ties: “Cohesion models group actors together if they share strong com-
mon relationships with one another” (Nohria, 1992:6). My intention is to dis-
tinguish clearly between structural characteristics and relational features; how-
ever, cohesion is a hybrid construct that covers both. Thus, instead of cohesion,
I chose to deploy density, a purely structural network characteristic.

Density is in use both on overall network level and on ego-network level (on
that level also called local clustering coefficient; Newman, 2013:201). In the
context of this study, only the local, ego-network level is the concept in focus.
Originally, density was considered as more problematic than helpful (Granovet-
ter, 1973). Pointedly expressed by (Burt, 1992:17)

“The dense network is a virtually worthless monitoring device […], each person
knows what the other people know and all will discover the same opportunities
at the same time”.

At the same time, however, scholars became aware that local density speeds up
information (or “news”) transfer – the more ties an individual has, and the more
tied her alters are, the more channels the information has to reach the individ-
ual. Isolation however, will reduce information transfer speed (Granovetter,
1992:44).

More recently, scholars linked density to exploration and even to innovation
in general. Density is a requirement for exploration networks (Gilsing & Noote-
boom, 2005) and there is evidence that network density correlates positively
with exploratory innovation and negatively with degree centrality (Phelps,
2010:902). However, Phelps’s data consisted of companies, not persons. The
negative correlation between density and degree centrality though, seems to be
logical already from a pure mathematical point of view: in a network of, say, ten
persons, most people have ties to each other, however in a large network of, say,
one thousand persons, most people are not directly tied to each other, thus den-
sity should be low. This is also emphasised in Milgram’s “small world effect”
when density on overall network level is relatively low, in spite of local density
in various clusters (1967; cf. Barábasi, 2002). Consequently, I deduct

Hypothesis H10. An increase in degree centrality leads to a decrease in
density.
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2.3.9 Primary Networking Options

In Section 2.3.4, a set of hypotheses H4 was outlined as follows. There are four
primary networking options: expand through adding a dyadic tie; expand and
embed by adding a redundant tie; embed by brokering alters to connect; and cut
off a direct contact.

In this section, I derive hypotheses on how these four primary networking op-
tions are enacted by innovators in contrast to adaptors. Note that the term pri-
mary reflects that these four options can be enacted directly and without
knowledge of one’s own social network. All further networking options (such as
adding structural holes) are secondary, as they can only be enacted indirectly,
through one or more primary networking options. In addition, for such second-
ary networking options, knowledge about one’s own network is necessary.

The first primary networking option is to expand one’s social network through
adding a dyadic tie. Based on hypothesis H3, innovators’ networks contain
more dyadic ties than adaptors’ networks, I derive that innovators use this op-
tion more often than adaptors do.

The second option is to add a redundant tie, and thus expand and embed at
the same time (cf. Burt, 1992:230, Table 7.1). A redundant tie, the opposite of a
dyadic tie, means that ego and alter are connected at least twice: once by a direct
tie (a link) and in addition by one or more indirect ties via a third, fourth etc.
actor. For instance, imagine Sally is directly tied to Maggie, and Maggie is di-
rectly tied to Harry. If Harry connects directly to Sally, he establishes a redun-
dant tie to her – one link and one indirect tie via Maggie. Thus, Harry expands
his number of alters (plus one, Sally) and he embeds (at least two of his alters,
Sally and Maggie, are directly connected). By embedding, Harry potentially in-
creases his ego-network’s density. Taking hypothesis H9 (innovators’ networks
are less dense than adaptors’ networks) into account, adaptors’ networks are
hypothesised to be denser than innovators’ and thus I derive that adaptors use
this option, adding a redundant tie, more often than innovators.

The third option is brokering alters to connect – in the example above that
could be Maggie’s role when brokering her two alters Harry and Sally to form a
direct tie between each other. This option does not increase Maggie’s ego-net-
work; however, she embeds and thus increases her ego-network’s density. As for
the second option, based on hypothesis H9, I derive that adaptors use this op-
tion, brokering alters to connect, more often than innovators.

The fourth option is the simplest, cutting off a direct contact, leading to a de-
crease in degree centrality. Based on hypothesis H7 (degree centrality in inno-
vators’ networks is higher than in adaptors’ networks), one could argue that in-
novators use this option less often than adaptors. However, what if innovators
both add substantially more ties than adaptors and – at the same time – cut off
more ties? In total, innovators may have still higher degree centrality than adap-
tors. Then, one can derive from hypotheses H4a to H4b that innovators are
more interested in dyadic ties than in embedding (and thus redundant) ties.
Consequently, if being confronted with too high density, i.e. too many redun-
dant ties, an innovator should cut off some of those redundant ties. Thus, I de-
rive that innovators cut off ties more often than adaptors.
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In summary, the set of hypotheses H4 is expressed through an introduction
and four hypotheses H4a-d as follows:

Set of hypotheses H4. There are four primary networking options:

Hypothesis H4a. Expand through adding a dyadic tie; innovators use
this option more often than adaptors.

Hypothesis H4b. Expand and embed by adding a redundant tie; adap-
tors use this option more often than innovators.

Hypothesis H4c. Embed by brokering alters to connect; adaptors use this
option more often than innovators.

Hypothesis H4d. Cut off a direct contact; innovators use this option more
often than adaptors.

With the set of hypotheses H4 being completely specified, the development of
the theoretical models can commence.

2.4 Development of Two Theoretical Models

The theory chapter builds the foundation for the empirical part of this study.
Consequently, at this stage, I aim to create theoretical models, based on the de-
ducted hypotheses. Before doing so, I recapitulate the two major theoretical di-
vides related to this study (cf. Fig. 1, p. 30).

The research problem, how do innovators network, consist of two overarch-
ing constructs – innovators and their social networks. Construct (a) innovator
means innovative person, and it is conceptualised as a continuum between
adaptiveness and innovativeness (Kirton, 1976:624), following Schumpeter’s
“distinction between adaptive and creative response to given conditions”
(1951:258). Construct (b) is more complex – it means both social network to-
pology as well as the nature (i.e. quality) of the relations of an innovator. These
two concepts are distinguished by the structure-content divide (cf. Burt, 1987;
Borgatti & Foster, 2003:1003), illustrated as vertical centreline in Fig. 1.

The second divide is based on the distinction of social network structure as
antecedent or outcome. This is illustrated as horizontal centreline in Fig. 1. Net-
work theory typically investigates the outcomes of network structures (Borgatti
& Halgin, 2011) and thus assumes network structure as antecedent. In contrast,
the “theory of networks” refers to the processes that determine why networks
have the structures they do—the antecedents of network properties (ibid. 1168).
Accordingly, such research assumes social networks as outcomes. As argued, the
second divide has been bridged by some extant research through applying Gid-
dens’ (1984) “structuration” approach. By accepting a pragmatic epistemology,
Giddens grants the individual actor human agency in creating network structure
and at the same time allows the actor to feel “entangled” by the same network
structure, causing (re-) action.
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2.4.1 Reasoning for Two Path Models

Following Giddens’ (1984) “structuration” approach, one could think about a
systemic model of innovators developing their networks and – at the same time
– being subjected to the effects these networks have on them. Such theoretical
model would resemble a “one model fits all” approach. The issue, though, with
such a model is that causality becomes a problem. If, for instance, variables are
regressed onto innovativeness, innovativeness is treated as dependent variable,
suggesting network characteristics as antecedents to innovativeness. Accord-
ingly, such model cannot cover an action-structure causality.

Still, there is another way to examine whether structuration applies. Such ap-
proach involves the development of two theoretical models – one assuming so-
cial network structure as antecedent and the other as an outcome. If both mod-
els fit the empirical data, structure-action causalities apply both ways and thus
a structuration effect is in place.

In conclusion, my approach is to develop two theoretical models, one based
on network theory (with network structure as antecedent) and the other aiming
to contribute to the “theory of networks” (Borgatti & Halgin, 2011:1168). The
latter model responds to my first research question How does an innovator’s
social network topology differ from that of an adaptor?, whereas the former
responds to research question 3 How does an individual’s social network to-
pology predict how innovative the individual is? (cf. Fig. 1, p.30). Both models
are designed to reflect solely quantitative, structural network characteristics.
Relational network features, in turn, are summarised in Subchapter 2.5 and ad-
dressed empirically in the qualitative part of this study, in Chapter 6.

The next decision to be taken is about the type of the theoretical models. The
hypotheses are not solely concerned with innovators (and thus innovativeness),
as some of the hypotheses also relate structural characteristics to each other,
and thus some kind of mediation effect can be predicted. In that situation, path
models provide the chance to integrate the hypotheses into one model, with the
model’s paths reflecting one or more hypotheses, respectively. The benefit of a
path model is that – in addition to the model fit – the individual paths can be
analysed as well, and thus the underlying hypotheses can be tested path by path.
Thus, I aim to develop two separate path models based on the ten hypotheses.
Accordingly, in the next section, I introduce an overview of the hypotheses, and
in the two subsequent sections, I develop the two path models.

2.4.2 Overview of Hypotheses

By first impression, ten hypotheses seem to be excessive. However, a variety of
network characteristics has been related to innovativeness and innovators and
consequently, the hypotheses just acknowledge and reflect extant research.
Note that in hypotheses H4a-H4d the innovator is inherently assumed as active
in building her network, whereas all other hypotheses take a neutral stance on
causality. Table 5 provides an overview of all hypotheses, along with their ap-
plicability to the two models developed in the next sections.
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Table 5. Overview of hypotheses

Code Model* Hypothesis
A B

H1 x (x) Innovators’ networks contain a higher share of structural holes than adaptors’ net-
works.

H2 x (x) Innovators’ networks contain more discernible clusters than adaptors’ networks.
H3 (x) x Innovators’ networks contain more dyadic ties than adaptors’ networks.
H4** x There are four primary networking options:

H4a x - expand through adding a dyadic tie; innovators use this option more often than
adaptors.

H4b x - expand and embed by adding a redundant tie; adaptors use this option more of-
ten than innovators.

H4c x - embed by brokering alters to connect; adaptors use this option more often than
innovators.

H4d - cut off a direct contact; innovators use this option more often than adaptors.
H5 (x) x An increase in density reduces dyadic ties.
H6a (x) (x) Innovators connect to clusters through dyadic ties.
H6b Innovators connect to clusters through redundant ties.
H7 x (x) Degree centrality in innovators’ networks is higher than in adaptors’ networks.
H8 x Closeness centrality in innovators’ networks is higher than in adaptors’ networks.
H9 x x Innovators’ networks are less dense than adaptors’ networks.
H10 x x An increase in degree centrality leads to a decrease in density.

*: Model A = network structure predicts innovativeness; model B = innovators develop their networks
**: H4 is actually a set of networking options, specified as the set of hypotheses H4a-H4d
x: hypothesis applicable in model
(x): hypothesis indirectly applicable in model

In the following sections, I derive two distinct theoretical models, each with a
different inherent causality, based on whether social network structure charac-
teristics are assumed as antecedents (model A) or as outcomes (model B).

2.4.3 Model A – Network Structure Predicts Innovativeness

The core assumption of model A is that an individual is to be more or less inno-
vative depending on her structural social network characteristics. This familiar
assumption is based on the main stream of social network research, which treats
network characteristics as antecedents. Accordingly, the assumed causality is
social network structure affects individual action. Model A thus corresponds
to research question 3 How does an individual’s social network topology pre-
dict how innovative the individual is?

Model A, illustrated in Fig. 2, obviously needs to take into account hypotheses
H1-H3 and H7-H9 – all six hypotheses relate a structural characteristic directly
to innovativeness. Based on the model’s causality, the six hypotheses can be ex-
pressed regarding innovativeness, for instance hypothesis H1 can be understood
as the higher the share of structural holes in a person’s network, the higher that
person’s innovativeness. Similarly, hypotheses H2, H3, H7 and H8 (see Table
5) can be expressed as the higher the number of discernible clusters and dyadic
ties, and the higher the degree- and closeness centrality in a person’s network,
the higher that person’s innovativeness. In summary, all of those structural
characteristics are expected to affect a person’s innovativeness positively. This
is reflected accordingly in the direct paths between the respective characteristic
and innovativeness (Fig. 2). Density, however, is in a restraining, negative role.
Thus, the path from local density to innovativeness is marked as “H9-”.

In addition, the structural characteristics degree centrality and density are re-
lated to each other via hypothesis H10, in an antagonistic way. This is reflected
by the path between degree centrality and local density as “H10-”. Consequently,
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density is in a possible mediator role between degree centrality and innovative-
ness.

Figure 2. Model A – network structure predicts innovativeness

Hypothesis H3 is more difficult to integrate into the model. In principle, dy-
adic ties emphasise direct ties – and those are represented by degree centrality
(all ties from ego to ego’s alters are direct), whereas indirect ties comprise all
further ties in ego’s network. Dyadic ties are always bridge ties (cf. Section 2.3.1),
which always lead to separate clusters. Thus, H3 can be expressed as a combi-
nation of benefits from degree centrality and – at the same time – clusters, for
innovativeness. Accordingly, H3 affects alongside with H2 and H7. Note, though
that (H3) is put in parentheses in model A (Fig. 2) as the actual mechanisms are
indirect.

The same logic (dyadic ties leading to separate clusters) applies to hypothesis
H5 (an increase in density reduces dyadic ties). Thus, an increase in density re-
duces – over time – the amount of clusters in a person’s network. Like hypoth-
esis H3, also H5 is only indirectly modelled and thus displayed in parentheses.
Accordingly, the path related to H5, from local density to clusters, is presented
as a dashed line, only.

The combination of hypotheses H2 and H5 puts clusters in a role beneficial to
innovativeness (H2), however, with density as an antagonist to clusters (H5).
This position of clusters is reinforced by hypothesis H6. Both hypotheses H6a
and H6b emphasise the beneficial roles of clusters, as H2 does.

The remaining set of hypotheses, H4a-H4d (there are four primary network-
ing options) is not applicable in model A as the causality on which the hypothe-
ses are based is not applicable in the context of model A.

Figure 2 illustrates the resulting model, along with the effects predicted by the
applicable hypotheses. What strikes about model A, is that the structural char-
acteristics closeness and structural holes are not related to any of the other
structural characteristics. Whereas this model issue reflects merely the discon-
nected theoretical streams, it also means the concepts in the model are not com-
pletely integrated. Moreover, the concepts density and clusters are dependent,
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whereas degree centrality is independent. This issue is problematic both on
model level as well as on theoretical level – if network structure affects innova-
tiveness, then which network structure characteristics are to be considered in-
dependent and which are dependent? Model A aims for a holistic approach, tak-
ing several structural characteristics into account at the same time. Independ-
ency and dependency in model A are deducted from the integration of the nine
applicable hypotheses into one model. In that respect, model A is firmly
grounded in theory. However, both the “isolation” of the concepts closeness and
structural holes, as well as the solely indirect integration of hypotheses H3, H5
and H6 raise concerns for interpretation of the model once quantitative evi-
dence is available. Consequently, it is important to investigate the effects per
structural characteristic on innovativeness separately (per each hypothesis) as
much as synthesised on model level.

2.4.4 Model B – Innovators Develop Their Networks

The core assumption of model B (Fig. 4, p. 61) is that an individual innovator’s
social network is an outcome of her networking actions. In order to regard the
network as an outcome, it is sufficient that – on average – an innovator shapes
her network more than her innovativeness is affected by her network. Thus, in
terms of network structure, the assumption is that innovators develop their so-
cial network topologies in such way that – on average – their networks’ struc-
tural characteristics are significantly different from those of adaptors. Accord-
ingly, the assumed causality is individual action affects social network struc-
ture.

Model B is directly targeted towards this study’s research problem how do in-
novators network and research question 1 How does an innovator’s social net-
work topology differ from that of an adaptor? Like model A, I also develop
model B as a path model, with each path in the model reflecting one or more
hypotheses. I anticipate that the path model B allows to track how seemingly
simple networking decisions (for instance, adding a dyadic tie) have repercus-
sions on an individual’s more complex structural network characteristics, such
as clusters or structural holes.

Fundamental Choices for Social Network Development
Model B starts from the four options an actor has for developing her social net-
work. The primary options are expressed in the set of hypotheses H4 as hypoth-
eses H4a-H4d. The options for increasing degree centrality are to add either dy-
adic ties (H4a), or redundant ties (H4b). Cutting off a direct contact (H4d) de-
creases degree centrality and thus it is antagonistic to both H4a and H4b. For
embedding, there are two options as well – add redundant ties (H4b), and bro-
ker alters to connect (H4c). Both options increase the amount of triads (and/or
cliques) the individual is part of, and thus increase her social network’s local
density (i.e. density on ego-network level). The fundamental two choices (be-
sides cutting off ties) then can be expressed as (1) add a dyadic tie (H4a); and



60

(2) increase local density through either adding redundant ties (H4b) or broker-
ing alters to connect (H4c). Note that the two fundamental choices are not an-
tagonistic, both may happen at the same time (Ruef, 2002; Uzzi, 1997:60).

A Symmetric Model?
The two fundamental choices point to a symmetric theoretical model. This sym-
metry is illustrated in Fig. 3 as social network development options. Whatever
social network characteristics the innovator wants to manipulate, either dyadic
ties or local density (or both) will be affected. For instance, if the innovator’s
goal is to connect to a new cluster, at least one dyadic tie is to be added. Simi-
larly, if the goal is to increase the number of structural holes without cutting off
ties, at least one dyadic tie is to be added. Clusters can also be reached by redun-
dant bridge ties, though, if an innovator adds two ties to two persons in a cluster
who are tied to each other already. In such case, density on ego-network level is
likely to increase, as a triad was added. In Fig. 3, the fundamental symmetry is
reflected by the arrows and curves pointing into and leaving from dyadic ties on
the upper part and local density on the lower part of the figure.

Indirect, Secondary Social Network Development Options
When considering the options for innovators to increase or decrease structural
characteristics such as clusters, structural holes or degree centrality (as reflected
in hypotheses H1, H2, H6, and H7), the symmetry of the model allows two op-
tions: via dyadic ties or via redundant ties (and thus by increasing local density).
In Fig. 3, these options are shown through symmetric, curved arrows. Symmet-
ric paths exist for structural holes (H1), clusters (H2) and degree centrality (H7).
All of those paths run via either dyadic ties or redundant ties (i.e. local density).
Regarding hypothesis H6, the symmetry is split into H6a (innovators connect
to clusters through dyadic ties) and H6b (innovators connect to clusters through
redundant ties).

Asymmetric Paths Representing Hypotheses H3, H5, H9 and H10
Several hypotheses remain to be integrated into model B. All these hypotheses
(H3, H5, H9 and H10) are asymmetric, i.e. they apply either to the upper or
lower part of the model.

Hypothesis H3 claims that innovators’ networks contain more dyadic ties than
adaptors’ networks. Consequently, a positive effect is added on the path between
innovator and dyadic ties. On the other hand, hypothesis H9 claims that inno-
vators’ networks are less dense than adaptors’ networks. Accordingly, a negative
effect is added to the path between innovator and local density.

Hypothesis H5 claims that an increase in density reduces dyadic ties. Conse-
quently, a path between local density and dyadic ties is added, along with a neg-
ative effect.

Finally, hypothesis H10 claims that there is an antagonistic effect between de-
gree centrality and density. Accordingly, a negative effect is added for the path
between local density and degree centrality.



Theoretical Background

61

Figure 3. Social network development options

Figure 4. Model B – innovators develop their social networks

Model B – Innovators Develop Their Social Networks
The social network development options displayed in Fig. 3 do not yet represent
a theoretical model following the conventions of path modelling. Whereas the
curved arrows support a “mental visualisation” of model B, they are not permit-
ted in path modelling. Not only as the arrows are curved, but as they represent
a construct “effects through” (all curved arrows run either through dyadic ties
or through local density). Accordingly, all curved arrows need to be split into
two paths, respectively. Figure 4 shows the result.

Whereas model B follows the conventions of path modelling, it includes sev-
eral hypotheses on some paths, especially those paths originating from innova-
tor. Accordingly, all effects that were split when transforming the initial model
to the final model B are put into parentheses. For instance, in order to get sup-
port for hypothesis H1, both paths from innovator to dyadic ties and dyadic ties
to structural holes need to be significant – not only one path. In that respect,
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model B (Fig. 4) is simple in its symmetry and its low number of paths – how-
ever, it is complex to analyse and somewhat complicated to read. The sketch in
Fig. 3 then is less complicated to understand, however the number of paths are
excessive and the modelling conventions are violated. Still, I recommend check-
ing both Figs. 3 and 4 for a deeper understanding of model B. All analyses
though, are performed only with model B shown in Fig. 4.

As a final addition, I added two paths, both pointing to the most abstract con-
struct, structural holes. An actor is not able to “create a structural hole” directly.
Structural holes are created mainly through the addition of dyadic ties. How-
ever, adding clusters also increases structural holes (as implied by Burt, 1992),
and thus there is a theory based reason to add a positive effect between clusters
and structural holes. The second path just allows the model to capture possible
effects between degree centrality and structural holes. As both paths are not
based on hypotheses, they are represented by dashed lines.

In summary, model B, displayed in Fig. 4, is simple in its symmetry and built
on the applicable hypotheses. However, it is rather complex to be analysed and
understood. Thus, in order to facilitate understanding, Fig. 3 provides an alter-
native view on model B, a view though that is not used in path modelling and in
the analyses in Chapter 5.

2.5 Innovators’ Relational Network Features

Whereas models A and B aim to harness the structural characteristics of inno-
vator’s networks, there is a lack of theoretical evidence for building a “model” of
relational network features. Still, research question 2 – what are the relational
networking preferences of innovators, and why so? – is relevant and thus
needs to be addressed. Its focus is on the acting innovator with her social net-
work relations as networking outcome and thus I adopted two claims from Oz-
can & Eisenhardt (2009). Those claims, adapted to this study, are the following:
(1) networks are not self-evolving – they change through adjustments of indi-
viduals (ibid. 246), and (2) ego-networks evolve through ties that individuals
form and maintain as strategic choices (ibid. 247, 269). In order to investigate
these claims, I use the concept of human agency (Emirbayer & Goodwin, 1994)
(cf. Section 2.3.3). Accordingly, in addition to the relational network features,
also indicators of how human agency manifests are investigated. Furthermore,
innovators may provide reasoning, why their network topology (i.e. their struc-
tural network characteristic) develops in certain ways. Such reasoning is not
covered in models A and B that cover solely structural network characteristics.
In summary, three theme clusters (Boyatzis, 1998:143) – or theme domains –
emerged: network topology, relational network features and human agency.

Within the relational network features domain, the theme tie strength
emerged from extant research. If tie strength is limited to a qualitative meaning,
as a combination of amount of time spent, emotional intensity, intimacy and
reciprocal services between two individuals (Granovetter, 1973:1361), extant re-
search does not provide clear evidence linking innovators to either weak or
strong ties. Weak, dyadic ties are information channels (Granovetter, 1973) and
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facilitate diversity (Aldrich & Zimmer, 1986:18) as well as information search
(Smedlund, 2009). In contrast, strong, non-redundant, external ties enable
faster exploration; however, they slow down exploitation (Hansen et al., 2001).
Still, feedback provision and inventions are facilitated by strong ties (Uzzi,
1997). In combination, entrepreneurs need weak ties for diversity and strong
ties for trust (Ruef, 2002). Finally, tie strength may change depending on degree
centrality, as expressed in the six types of Dunbar’s numbers (Dunbar, 2014:111;
Dunbar, 2016).

In summary, several theme domains and one theme emerged from extant re-
search. The theme domains are network topology, relational network features
and human agency. The emerging theme as such, tie strength, is part of the do-
main relational network features. When gathering qualitative evidence on inno-
vators’ social networks, this theme and these theme domains are well suited for,
e.g. interview question categorisation, as well as for thematic analysis (Boyatzis,
1998).
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3. Methodology

In this chapter, I introduce the research design, the case studies implemented,
the data in use, and the reasoning behind each choice of design and measure-
ments. My aim is to ensure that the subsequent analyses and findings are based
on a solid approach, appropriate sampling and reliable, valid measurements.

3.1 Research Philosophy and Case Study Design

My research philosophy is meliorist – I believe that my research can improve
the world. With that philosophy, I do not aim for strictly normative results (as
those require inherently rationalist reasoning), but rather for prescriptive re-
sults (Mantere & Ketokivi, 2013:74). Consequently, this study is to be evaluated
by prescriptive criteria for reasoning, which means I need to apply strict meth-
odological rigor (ibid. 74). However, this reasoning allows me to follow my own
cognition and sensemaking, instead of the “reasoning-as-computation” empha-
sis of normative reasoning (ibid. 72, 74).

This study aims to improve the understanding about how innovative persons
network and what kind of social network topology may lead to innovativeness.
I address social network topology in the first and third research questions, and
social network relations in the second research question (Subchapter 1.4 & Fig.
1, p. 30).

In order to address the first and third research questions I developed two the-
oretical models A and B (cf. Subchapter 2.4; Figs. 2 and 4, pp. 58 & 61). The first
model A is to contribute to network theory, with social network structure as an-
tecedent of innovativeness. In contrast, the second model B is to contribute to
“theory of networks” (Borgatti & Halgin, 2011:1168) with network structure as
an outcome of innovators’ networking actions. Accordingly, the causalities of
model A and B differ: model A assumes that social network structure affects in-
novativeness whereas model B assumes that innovators develop their social net-
work structure. Thus, model A responds to research question 3 (How does an
individual’s social network topology predict how innovative the individual is?)
and to research question 1 (How does an innovator’s social network topology
differ from that of an adaptor’s?). In contrast, model B responds solely to re-
search question 1.

Whereas the causalities of theoretical models A and B oppose each other, an
integration of the two models is – in principle – possible. For such integration
structuration (Giddens, 1984) needs to be assumed. The structuration approach
grants the individual actor human agency (in creating structure, e.g. through



Methodology

65

the actor’s social network) and at the same time allows the actor to feel “entan-
gled” by the same network structure, causing (re-) action. The problem with
such approach lies in the pragmatic epistemology – if both causalities are ac-
cepted at the same time, what is cause and what is effect? A possible way out is
to apply a rational approach twice, testing both theoretical models A and B sep-
arate from each other, and only subsequently perform an integration. A fitting
research design (Bono & McNamara, 2011) to address both theoretical models
is to build one case study (Yin, 1994) for each, with both case studies based on
social network data and innovativeness data, and the two case studies repre-
senting opposite, “polar types” (Eisenhardt, 1989:537). Both case studies then
are rational within themselves, respectively, and both are hypothetico-deduc-
tive (Hempel, 1965:412) in their reasoning.

 For both of these independent case studies the unit of analysis is the individ-
ual person. However, in case study A structure is expected to causes action and
in the second case study B individual actions cause structure. Consequently, in
case study A structural network data are to be collected first and only later indi-
vidual innovativeness shall be measured. In case study B however, data gather-
ing shall be vice versa – innovativeness first, then structural network character-
istics.

In addition to social network topology, (addressed by research questions 1 and
3), research question 2 (What are the relational networking preferences of in-
novators, and why so?) addresses the relational features of innovators’ social
networks. As such features are of qualitative nature, qualitative data correspond
well with such research question. I decided to gather such data through inter-
views of the most innovative persons in each of the two case studies, A and B. In
that respect, in addition to the naturalist approach based on quantitative data,
I also used both cases A and B for an exploratory study (Yin, 2003:5) based on
qualitative data. That qualitative data is used to examine the relational network-
ing features of innovators. As both case studies A and B share the same unit of
analysis (the individual person), I thus implemented a holistic, multiple-case
design (Yin, 2003:40).

In conclusion, my overall research approach is a two-layered, two case studies
design. The first layer is explanatory (Yin, 2003:152), theory testing (Ketokivi &
Choi, 2014:233) through a hypothetico-deductive approach per case, with quan-
titative data as evidence. The second layer is exploratory (Yin, 2003:152), theory
generating (Ketokivi & Choi, 2014:233) through induction from qualitative data.

I performed two cross-case syntheses (Yin, 2003:133). The first is a synthesis
of the interview data of both case studies A and B, reported in Chapter 6. The
second is a synthesis of the findings based on both quantitative and qualitative
data, reported in Chapter 7. That synthesis allows the emergence of a dynamic
model of innovators’ social networking along with propositions on innovators’
social networks and networking, as well as the concept of potentially strong ties,
which integrates structural network characteristics and relational features into
a capacity for innovation.

In summary, this research setting ensures theoretical coherence within case
studies (for their hypothetico-deductive parts, based on quantitative data), as
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well as methodological soundness for their hypothetico-deductive and inductive
(qualitative) parts, respectively and thus adds to this study’s credibility (Abelson
1995:13).

3.2 Data Sources and Sampling

All three research questions address the same overall phenomenon – an inno-
vator and her social network. Thus, in short, I needed to measure how innova-
tive a person is and I needed to examine her social network, on structural and
relational level.

Consequently, data was to be sourced per person (the unit of analysis) in three
dimensions: first, how innovative the person is; second, the person’s social net-
work topology; and third; what relational networking preferences19 the person
has – for those persons for whom the first dimension indicates that the person
is innovative.

The first dimension, innovativeness, required a sample covering a wide range,
from adaptor to innovator. The second dimension required data sources provid-
ing objective, quantitative social network data per person, for external validity.
The final, third dimension, required access to innovators in person, for gather-
ing qualitative relational data. The choice of case study contexts was motivated
by the combination of all three dimensions, i.e. by the requirements for sam-
pling; however, the sampling of actual social network data was the main moti-
vator for determining case study contexts.

I examined two social network platforms as possible data sources: LinkedIn,
typically used in work context for building an online curriculum vitae and social
networking with peers, as well as Facebook, the most prominent social network
platform. Within the context of this study, professional work life, the problem
with Facebook as such is that its major use has been for private life. However,
Facebook groups are also in use for professional work. Thus, a Facebook group
dedicated to a professional topic – for instance entrepreneurship – provides a
fitting, well-defined context for this study.

Sourcing data from two different social network platforms facilitates empiri-
cal generalisation. Consequently, I used a Facebook group as data source for
case study A and LinkedIn as data source for case study B. By that approach, I
covered two of the largest social network platforms in use.

3.2.1 Case Study Contexts and Data Sources

In case study A, I studied individuals connected in one Facebook group. This
particular group “Aalto Entrepreneurship Society” was one of the Aalto Univer-
sity students’ Entrepreneurship Society (Aaltoes) social media manifestations.
Everybody interested in entrepreneurship could join the group, and member-
ship in the actual Entrepreneurship Society was not a precondition. Conse-
quently, the case study context is limited rather narrowly to persons with an

19 I use the terms prefer and preferences in the same way as Bagozzi & Foxall use “prefer”
(1996:202) when they distinguish between preferences of adaptor and innovators.
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common interest in entrepreneurship, in a real-life setting, though group mem-
bers were not only students, in spite of the university context. The narrow focus
limits contextually induced confounding, e.g. the impact of different institu-
tional contexts, corporate cultures, etc. on individual social network structure
and innovativeness.

The actual network data, comprising the whole Facebook group, was down-
loaded on 23 June 2010 by a fellow researcher who was member of that Face-
book group at that time, and made available to me later. The actual download
was through the netvizz app20. The resulting file includes a list of the group
members by Facebook ID and a list of links between those IDs. As the netvizz
crawler went through the data several times, about 182 000 links were recorded,
however, most of them were redundant (e.g. the same link between person A
and B was recorded up to 250 times). This was clarified by e-mail with the
netvizz developer Bernhard Rieder21 as a simple software bug without further
impact on the network data as such. This source data was sufficient to derive
ego-network data per person.

Figure 5 illustrates the Facebook group network as of 23 June 2010, visualised
using Gephi 0.9.122. Individual persons are displayed as dots, their links as lines.
Thus, each line indicates a mutual, symmetric Facebook “friendship” between
two persons. The ten most innovative case study subjects (termed top ten inno-
vators) are depicted by large dots. The lighter a dot’s colour, the higher the de-
gree centrality of the group member.

Figure 5. Case study A Facebook group network23 as of 23 June 2010

20 apps.facebook.com/netvizz (accessed 3 March 2017)
21 thepoliticsofsystems.net/about (accessed 3 March 2017)
22 Gephi: https://gephi.org (accessed 3 March 2017)
23 The large dots depict the top ten innovators.
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In the second case study B, I studied the LinkedIn based ego-networks of a
wide variety of individuals. The assumption in case study B is that innovators
network similarly, independent of their context. At the same time, in order to
increase generality (i.e. external validity) of the findings, the contexts should be
as diverse as possible. Consequently, in contrast to case study A (limited to one
context), case study B aims for generality through various contexts (Abelson
1995:132-135). Accordingly, the sampling is a probability based, complex ran-
dom design, restricted to representative contexts (Blumberg et al., 2005:208).
I sampled from six different contexts (in Blumberg et al.’s terms: clusters), cov-
ering at least four industries, eighteen countries, and professions such as expert,
architect, manager, executive, student and professor. LinkedIn does not allow
the download of network data, however from 2012 until early 2015 LinkedIn
allowed members to download their own ego-network (subject and alters, called
“first degree connections” in LinkedIn) in form of a map, a graphical represen-
tation24. Those maps, provided individually by each of the study subjects, are
the ego-network data source of case study B.

Table 6 illustrates the case studies, along with research question, assumed
causality, context, data and analyses. In order to gather data on individual in-
novativeness, I invited all subjects who belonged to case study A’s Facebook
group as well as all case study B subjects who submitted their LinkedIn map to
me to fill an online questionnaire (see Appendix 1 and §3.3.1). Consequently,
data measuring individual innovativeness, as well as background control varia-
bles, are self-reported.

Table 6. Overview of case studies

Case study A Case study B Synthesis of case studies

Research
question

How does an individual’s
social network topology
predict how innovative
the individual is?

How does an innovator’s so-
cial network topology differ
from that of an adaptor’s?

What are the relational net-
working preferences of inno-
vators, and why so?

Assumed
causality

Network structure pre-
dicts innovativeness

Innovators develop their
ego-networks

Structuration (Giddens,
1984)

Context

Facebook group “Aalto
Entrepreneurship Soci-
ety” (Aaltoes)

Six contexts, including digital
services, e-mobility, con-
struction industry, aero-
nautics and academia (see
Table 8, p. 71)

Seven contexts, one in case
study A, six in case study B

Network data
source

Group network down-
load from Facebook

Respondent’s individual
LinkedIn ego-network maps

Not applicable

Quantitative
data collection
schedule

2010: network data on
group level;
2015-2016: calculation
of ego-networks;
2016: innovativeness,
background control vari-
ables

2013: ego-network maps,
ego-network data coding;
2014: innovativeness, back-
ground control variables;
2013, 2014 & 2017: degree
centrality (longitudinal)

No additional collection

Quantitative
analyses

Comparison of means (t-test, ANOVA, Levene, Scheffé),
bivariate correlation incl. (multiple) partialling, and (con-
trolled) path analysis.

Not applicable

Interviews and
thematic anal-
ysis

Top ten innovators
17 November - 21 De-
cember 2016

Top ten innovators
8 May - 4 June 2014

Thematic analysis of all
twenty interviews

24 The maps where available at www.inmaps.linkedinlabs.com, with www.linkedinlabs.com
being introduced on 13 October 2010 (https://blog.linkedin.com/2010/10/13/linkedin-labs)
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I identified in both case studies A and B the ten most innovative persons, i.e.
those who scored highest in innovativeness. I invited these top ten innovators
of each case study to semi-structured interviews concerning their social net-
works. The interviewees and the selection process is described in detail in Sec-
tion 3.6.1.

3.2.2 Quantitative Data Sampling and Response Rates

In this section, I elaborate deeper on the actual sampling process and the corre-
sponding response rates. I also introduce the contextual factors career type, ex-
patriate status, gender, and nationality, which subsequently are deployed as
background control variables.

Case Study A – Network Structure Predicts Innovativeness
In case study A, overall social network data sampling was straightforward. On
23 June 2010, the complete network data of the Facebook group “Aalto Entre-
preneurship Society” was downloaded. This data enabled me to derive ego-net-
work data for each individual person in the group (reported in Table 16, p. 98).

The Aalto Entrepreneurship Society Aaltoes as such is an organisation initially
founded by a grassroots movement of students in the years 2008-2010. At that
time, Aalto University was established as a merger of three universities, and stu-
dents were eager to emphasise entrepreneurship in education and practice. As
of 2018, Aaltoes is still run by students, with the main goal to “build the next
generation of entrepreneurs”25.

My intention was to join the original Aaltoes Facebook group, after the net-
work data was downloaded, in order to motivate group members to fill in the
questionnaire measuring individual innovativeness. However, Aaltoes (the or-
ganisation) decided to remove the original Facebook group once there were
thousands of members with only few of them part of the actual organisation.
Consequently, I decided to create a new Facebook group in 2016, named “Aalto
Entrepreneurship Society 2010 Study”. In parallel, I gathered access data (e-
mail addresses) and – if available – LinkedIn profile data from the original Fa-
cebook group members.

The original Aaltoes Facebook group consisted of 823 members, of which 792
were part of the same network and the rest (31) were either isolates (a person
not linked to anybody else) or otherwise networked in small clusters discon-
nected from the main network. Those 31 persons are not part of the data in use,
precisely as they are not connected to the main social network. An additional 14
persons dropped out of Facebook (their IDs provided error messages), thus I
could not contact them; however, they are part of the network data in use. I
managed to approach 598 persons in total through either Facebook (messenger)
or e-mail. All 598 persons were alerted that the new Facebook study group ex-
ists, with an invitation to join the group, along with a link to the innovativeness
questionnaire and an invitation to fill it. Altogether 192 persons joined the new
Facebook group, though 11 persons dropped out later. Of the group members,

25https://aaltoes.com/#about (accessed 25 April 2018)
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88 filled in the questionnaire, 29 of which after an extra e-mail reminder. Of
those 301 persons who were invited in Facebook but did not join the group, 17
filled in the questionnaire, 16 of which after an e-mail reminder. Finally, of the
105 persons I was unable to reach through Facebook, but mailed, 15 responded
to the questionnaire. The corresponding response rates are 45.8% (88 of 192)
for persons who joined the new group, 5.6% (17 of 301) for those contacted via
Facebook but unwilling to join the new group, and 14.3% (15 of 105) of those
contacted only via e-mail. In total, the response rate is 20.1% (120 of 598). Such
a response rate could be considered as disappointing. However, in the age of
ubiquitous e-mail spam and when considering that the reference context was
six years ago for the subjects, some problems can be anticipated. Still, the re-
sponse rate of those persons who joined the new Facebook group, 45.8%, is sat-
isfactory.

Table 7 provides selected details about the case study A respondents. Unex-
pectedly, 45% of the respondents had been abroad for 2-3 years (15%) or even
longer than 3 years (30%). Whereas the majority of the respondents were Finns,
13% were foreigners. Their career types, as of 2016, were leaning mostly towards
the industrial (salaried employed) type. Still, 11 academics, 8 students and 7
“others” responded as well. Questionnaires were filled between 12 September
and 12 November 2016.

Table 7. Case study A respondents (N=120)

Career Type Nationality
Student 8 6.7% Finland 104 87%
Academic 11 9.2% India 3 2.5%
Academic & industrial 17 14% Nepal 2 (each) 1.7%
Industrial 55 46% Spain
Other 7 5.8% Brazil 1 (each) 0.8%
Entrepreneur 22 18% Austria
Expatriates Denmark
<2 years 66 55% Finland-Norway
2-3 years 18 15% Poland
>3 years 36 30% Portugal
Gender Romania
Female 39 32.5% USA
Male 81 67.5% “Non-Finn”

Case Study B – Innovators Develop Their Networks
In case study B, I aimed for generality through a variety of six real-world con-
texts (Abelson 1995:132-135). The aim was to address various industrial con-
texts, academics and students. I thus chose four industries in which I had been
involved through current or earlier work. These industries comprise digital ser-
vices, electric mobility (in the meaning of electric cars, such as the Nissan Leaf
or Tesla Model S), construction industry and aeronautics. In addition, I invited
academic colleagues in Aalto University (my employer), and I supervised a re-
search assistant, who invited subjects from her student context. The target was
to gather individual LinkedIn network data per subject, in form of a network
map. Except a LinkedIn post in the group “InnovAirbus”, all invitations were
sent via e-mail, inviting subjects to log in to LinkedIn labs, download a map of
their own network, and send this map back via e-mail. With two exceptions (a
PNG and a TIFF file), all 124 maps are GIF files. Appendix 2 provides several,
anonymised, examples of maps. The maps were collected from 5 March until 17
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September 2013 (roughly one month collection time per context). Again, the re-
sponse rate of 50.8% (124 of 244) is not overwhelming. One possible reason is
that the maps are openly personal in that they indicate clearly the network
owner’s name. Although subjects were briefed that all data will be anonymised
throughout the study, I expect that a number of potential subjects considered
such data too personal to be submitted.

In a second step, I collected the number of first-degree connections per subject
through their respective LinkedIn profile page. In case the profile page dis-
played “500+ connections”, I asked subjects via e-mail, phone or SMS to inform
me about the exact number. All subjects did, in 2013 and 201426.

In a third step, the respondents who submitted their LinkedIn network map
were invited by e-mail to fill the innovativeness questionnaire as well. Those
subjects who had sent their map via the research assistant were invited by her.
All invitations were individualised per person, as they contained a unique, per-
sonal identifier, which linked the network map to the questionnaire, without the
use of personal data (such as the person’s name). Out of 124 persons contacted,
109 filled the questionnaires – a reasonably high response rate of 87.9%. Alto-
gether, questionnaires were filled from 4 March until 29 April 2014. Table 8
provides an overview of the six contexts, along with final response rates, based
on respondents who provided their map and filled the innovativeness question-
naire.

Table 8. Case study B contexts and final* response rates

Context Focus Invited Respondents Response Rate
Digital services
programme

Digitalisation, various re-
search projects

84 35 41.7%

E-mobility re-
search projects

Electric mobility in Fin-
land, 2 research projects

44 7 15.9%

Construction in-
dustry

Company internal
knowledge transfer

25 5 20.0%

LinkedIn group
“InnovAirbus”

Innovation in aero-
nautics

(699) 5 N/A

Aalto university
staff

Academics 40 24 60.0%

Aalto university
students

Students, with a focus
on expatriates

51 33 64.7%

Total 244 109 44.7%
Female 74 40 54.1%
Male 170 69 40.6%

   *: respondents who provided their map and filled the innovativeness questionnaire

Table 9 provides further details about the 109 respondents. As in case study A,
a large share of the respondents had been abroad (42%) for 2-3 years (18%) or
even longer than 3 years (24%). Whereas the majority of the respondents were
Finns, 35% were foreigners. Their career types were again leaning mostly to-
wards the industrial (salaried employed) type. However, case study B contains
a larger share of academics (17%) and students (17%) compared to case study A
(9% and 7%, respectively).

26 In 2017, LinkedIn displayed the amount of “followers” per member, as a new feature. I
compared this number with the number of connections provided to me, and within a 1% error
margin, the two numbers corresponded. Thus, I used that number, the amount of “followers”,
for three subjects who did not respond in 2017 (but did in 2013 and 2014).
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Table 9. Case study B respondents (N=109)

Career Type Nationality
Student 19 17% Finland 71 65%
Academic 19 17% Spain 10 9.2%
Academic & industrial 31 28% Germany 3 (each) 2.8%
Industrial 25 23% Italy
Other 5 4.6% Sweden
Entrepreneur 10 9.2% Brazil 2 (each) 1.8%
Expatriates France
<2 years 63 58% UK
2-3 years 20 18% Argentina 1 (each) 0.9%
>3 years 26 24% Denmark
Gender Ecuador
Female 40 37% Germany-Finland
Male 69 63% Greece

 India
Italy-Finland
Italy-France
Latvia
Malta-Finland

3.3 Measurements

In short, three main constructs were measured in this study – innovativeness,
social network topology, and (for innovators only) relational network features.
In addition, selected control variables are measured. Except the relational net-
work features, which demand qualitative data, all other data is quantitative and
thus open for the hypothetico-deductive research approach.

Individual innovativeness is operationalised through three variables – inno-
vative cognitive style (primary variable), as well as innovative personality and
innovative behaviour (secondary variables). On conceptual level, the three var-
iables are introduced in Subchapter 2.2. Individual Innovativeness. All three
variables are self-reported through an online questionnaire (see Appendix 1 and
next section).

The network topology measurements are objective in that they are either cal-
culated based on quantitative data (case study A Facebook network download),
or based on ego-network maps (LinkedIn generated drawings), plus network
degree data taken from LinkedIn profile pages (case study B). As the data are
objective, measurement error is low and consequently data related to network
topology are highly reliable. In addition, measurement validity is high in case
study A, as the calculated structural characteristic variables measure exactly the
underlying concept.

The background control variables are self-reported per subject; however, I
verified them through the respective subject’s LinkedIn profile page. This veri-
fication, performed for most27 subjects, adds to data reliability.

None of the quantitative measurements required filtering or transformation,
and throughout the study, no outliers have been excluded. Along the same line,
the measurements reflect the actual phenomena (ego-network vs. individual in-
novativeness; innovators’ ego-networks), in the most straightforward way. Only
the inference changes direction between case study A and B, along with a swap
of dependent and independent variables.

27 Not all of the 228 subjects’ profile pages included data for all of the control variables.
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Qualitative data, i.e. the interviews performed with the top ten most innova-
tive persons per case study, along with the qualitative analysis methods, are de-
scribed separately in Subchapters 3.6 and 3.7.

3.3.1 Individual Innovativeness

Individual innovativeness is measured as dependent variable in case study A
and independent variable in case study B, according to the assumed causality.
As described in Section 2.2.4, the primary concept representing individual in-
novativeness is the adaptiveness-innovativeness continuum (Kirton 1976:624),
labelled innovative cognitive style. The two secondary concepts are innovative
personality and innovative behaviour. The three concepts are operationalised
as follows.

Innovative Cognitive Style – The Adaptiveness-Innovativeness Continuum
To measure innovative cognitive style, I used Kirton’s Adaption-Innovation In-
ventory (KAI; Kirton, 1976), through a self-reported scale (Bagozzi & Foxall
1995). The KAI scale represents the adaptiveness-innovativeness continuum,
ranging from adaptor to innovator. The KAI is the single most used scale in the
field of business and psychology (Cools et al., 2013:6; von Wittich & Antonakis,
2011:1048), with entrepreneurship, leadership and management studies includ-
ing Ettlie & O'Keefe (1982), Goldsmith & Kerr (1991), and Shalley et al. (2004).
The KAI scale’s validity was tested successfully in various contexts (Foxall, 1986;
Goldsmith, 1991; Bagozzi & Foxall, 1995; Bagozzi & Foxall, 1996). The KAI scale
can even be reduced to fewer items (13 or 20, instead of the original 32) without
significant losses in internal consistency (Bagozzi & Foxall, 1995). In any case
(13, 20 or 32 items), the measure as such is the sum of the five-point Likert-
scale rated items. For instance, for the 20 item scale, the measure can vary be-
tween 20 (all 20 items rated “1”) and 100 (all 20 items rated “5”).

I chose Bagozzi & Foxall’s (1995) reduced scale (20 items) for two reasons.
First, the original scale contains items such as “Is (not) a steady plodder” (Kir-
ton, 1976:626). There, the word “not” in parentheses is problematic (is it to be
included, or not?), as well as the term “plodder”, in a contemporary Finnish con-
text. Terms such as “steady plodder” might have been in common use in the
1970s, but they are likely to create problems of understanding as of to date. Sec-
ond, a shorter scale (i.e. less items) is simply more attractive to subjects than a
longer scale, as the effort to fill the scale takes less time.

Innovative Personality
The original Jackson personality inventory (Jackson, 1976) has been commer-
cialised by SIGMA Assessment Systems28. Within the “Analytical” cluster of
scales, “Innovation” forms one of the scales, along with complexity and toler-
ance (Jackson, 1994:113ff). The latest revision was in 1994, however, the revised

28www.sigmaassessmentsystems.com/assessments/jackson-personality-inventory-revised/
(accessed 15 September 2016)
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manual including the scale items was only available from March 2016 on29, too
late for this study. Consequently, I deployed a shortened version of the innova-
tion scale, as described and used by Mueller & Thomas (2001:75). In Mueller &
Thomas’ (2001) often cited study, eight items of the Jackson personality inven-
tory’s twenty items on innovation are deployed, along with a 5-point Likert-type
scale (ibid. 75). This approach has three benefits. First, a shorter questionnaire
(i.e. less items) is more attractive for the respondent. Second, the Likert-type is
used as well with the innovative cognitive style scale, adding consistency to the
questionnaire. Third, the shortened scale avoids items of the original scale that
address too specific objects, such as “plots for television programs” (Jackson,
1994:114, scale item 213); “book cover” (ibid. item 48); “design a boat” (ibid.
item 258) or “toys and games for children” (ibid. item 18). The measure as such
is the sum of all five-point Likert-scale rated items.

Innovative Behaviour
The most prominent study (measured by the amount of citations) on innovative
behaviour was conducted by Scott & Bruce (1994). The scale developed in the
study measures innovative behaviour in a professional work context through a
six-item scale (ibid. 607). That scale has been used by other scholars in a variety
of contexts (e.g. Janssen, 2000; Carmeli & Spreitzer, 2009). Originally, the scale
was to be filled by the subject’s supervisor. As I did not have access to the sub-
jects’ supervisors, I deployed Carmeli & Spreitzer’s (2009:191) adaptation
(Cronbach a=0.92; ibid. 191) of Scott & Bruce’s (1994) scale targeted for self-
reporting. For this scale as well, a 5-point Likert-type scale was adapted in this
study, as suggested by Carmeli & Spreitzer (2009:178). The measure is the sum
of all rated items.

Innovativeness Questionnaire
In order to administer the three innovativeness scales to subjects in both case
studies A and B, I created a one-page online questionnaire. In addition to the
innovativeness scales, I included four questions as background control
measures (see Section 3.3.3.). Table 10 provides an overview of the measures
and Appendix 1 shows the questions and items. The questionnaire’s introduc-
tion was adapted to the specific case study A and B contexts, respectively.

In order to minimise demand characteristics (Abelson, 1995:194f), I chose the
following approach. First, I embedded the most important innovativeness scale
in the less important ones – i.e. in the questionnaire, the first scale addresses
innovative personality, the second scale innovative cognitive style (through the
KAI scale), and the third scale innovative behaviour. Second, I guaranteed each
of the respondents anonymity – in all invitations pointing to the questionnaire
as well as in the questionnaire’s introduction. Third, I emphasised the real-life
setting, with no wrong-or-right answers (not a test). Fourth, I provided clear
instructions (e.g. “read the sentences carefully but answer quickly, without
thinking too long”; “if you cannot decide use ‘neither disagree nor agree’”). Fifth,
I checked the response time per respondent for extreme values. I contacted two

29www.sigmaassessmentsystems.com/wp-content/uploads/2016/03/JPI-R-Technical-Man-
ual.pdf (accessed 15 September 2016)
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respondents, who had significantly longer response times than average, and
both explained that they were interrupted while responding. Finally, I tested the
questionnaire with twelve pilot subjects from Finland, Germany and Japan,
who were invited to provide open feedback after responding.

Based on the pilot subjects’ feedback, who asked for clarifications, I inserted
the following explanations [in square brackets] in the actual questionnaire (see
scale 2 in Appendix 1): “conform [I play by the rules]”; “prudent [cautious]”;
“proliferate [multiply, share]”. As I expected that respondents would belong to
a large variety of nationalities (in total, case studies A and B combined, 23),
speaking a variety of native languages (I estimate 14, in total), I considered
translations of the questionnaire. However, as the range of languages was un-
known at the beginning of the study, and as every translation would slightly dif-
fer from the original English version, I decided to administer only one version,
in English, the original language of all three scales. Along with this decision, I
ensured that all communications (e.g., invitation to fill the questionnaire or in-
structions to send a LinkedIn map) were in English language. In this way, I
aimed to discourage subjects with weak command of the English language from
taking part.

Table 10. Innovativeness- and background control measures

Case study A Case study B Synthesis of case studies

Respondents N=120 N=109 N=228 (one respondent was
part of both case studies)

Data source Self-reported questionnaire; control variables verified
by subjects’ public LinkedIn profile pages.

No additional data

Innovativeness
variables

Primary variable:
· Innovative cognitive style measured by Adaption-Innovation Inventory (Kir-

ton, 1976) as 20 items scale (Bagozzi & Foxall 1995)
Secondary variables:

· Innovative personality (Jackson, 1994:113ff) as 8 item scale (Mueller &
Thomas, 2001:75)

· Innovative behaviour (Scott & Bruce, 1994:607) as 6 item scale (Carmeli &
Spreitzer, 2009:178)

Variable direction Dependent Independent Not applicable
Background
control variables

Career type, expatriate status, gender, and nationality

Internal Consistency of the Innovativeness Scales
Although all three original scales (Kirton, 1976; Jackson, 1994; Scott & Bruce,
1994) were tested exhaustively in extant research, during periods of more than
twenty years, respectively, not all three scales performed as good as expected
(i.e. Cronbach a >> 0.7) in the two case studies – see Table 11.

Table 11. Internal consistency of the innovativeness scales

Case study A Case study B Total
Scale α N α N α N

1. Innovative cognitive style 0.743 117 0.741 108 0.757 221
2. Innovative personality 0.609 117 0.761 109 0.703 225
3. Innovative behaviour 0.694 117 0.752 108 0.723 224

Subjects, total (N) 120 109 228*

*: One subject was part of both case studies A and B
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In case study A neither the innovative personality scale nor the innovative be-
haviour scale provided sufficiently high Cronbach a values (0.609 < 0.694 <
0.7), thus putting internal consistency in question. The only variable with ac-
ceptable internal consistency throughout both case studies – and in total – is
innovative cognitive style (Cronbach a = 0.757 > 0.743 > 0.741 >> 0.7). This
problem is acceptable even in case study A, though, as the primary variable
measuring innovativeness, innovative cognitive style, performs consistently.
Only the secondary variables, which are not in use in any of the hypotheses or
models, do not perform fully satisfactory in case study A.

3.3.2 Individual Ego-Network Topology

Individual social ego-network topology is conceptualised through structural
network characteristics. The variables measuring structural characteristics are
independent variables in case study A (except density and weak components)
and dependent variables in case study B (see models A and B, Figs. 2 and 4, pp.
58 & 61). Table 12 provides an overview of the network topology measures.

The variables are calculated directly in case study A, based on objective social
network data downloaded from Facebook. In case study B, the variables are
coded directly, based on individual ego-network maps downloaded from
LinkedIn. Accordingly, all variables in both cases A and B reflect individual ego-
networks and all variables measure purely structural network characteristics.
All links are symmetric, i.e. reciprocal (e.g. ego is connected to alter and vice
versa). Note though that the ego-networks in case study B are complete – in
contrast, the ego-networks in case study A reflect only the individual’s ego-net-
work as part of one, whole social network (Aaltoes).

Table 12. Network topology measures

Case study A Case study B Synthesis of case studies

Data
source

Facebook group network
comprising 823 persons (in-
cluding 31 isolates), down-
loaded through netvizz app

124 individual LinkedIn ego-
network maps, downloaded
by subjects through
“LinkedIn Labs”

No additional source

Data prep-
aration

Ego-network characteristics
of 792 persons, calculated
by using UCINET 6.622
(Borgatti et al., 2002) and
Gephi 0.9.130

Independent, rule based
coding by two researchers,
plus objective degree data
taken from LinkedIn

Data cannot be compared or
combined

Concepts
and varia-
bles

Centrality: degree, between-
ness, farness (Freeman,
1979), and eccentricity
(Hage & Harary, 1995).
Density and clusters (meas-
ured as weak components).
Structural holes (Burt, 1992)
measured as effective size,
efficiency, constraint, and hi-
erarchy

Degree centrality (at three
points in time).
Dyadic ties.
Density index and clusters.
Structural holes coded as
constraint (inverse meas-
ure).
Network growth and growth
acceleration as longitudinal
control variables

For two sets of ten innova-
tors: degree centrality in
LinkedIn in 2017

Variable
direction

Independent, except density
and weak components (de-
pendent) see model A

Dependent Not applicable

30 Gephi: https://gephi.org (accessed 3 March 2017)
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In case study A, the independent variables are calculated by formulae depending
on links in one, overall network. The links as such are based on a Facebook
group’s network data downloaded from Facebook. None of the variables
measures relationship quality (e.g. weak or strong ties; Granovetter, 1973). Four
variables are based on individual network centrality concepts: degree centrality,
betweenness, closeness (Freeman, 1979) and eccentricity (Hage & Harary,
1995:58). The remaining variables are related to the concepts density, clusters
and structural holes (Burt, 1992). Table 13 (p. 83) provides an overview of all
variables.

Degree Centrality
This simplest centrality measure just counts the number of alters ego is tied to
(Freeman, 1979:220). Thus, degree centrality is a local, first-degree measure.
For comparison between networks, degree centrality is normalised by dividing
it by network size minus 1, i.e. all actors in the whole network except ego (Free-
man, 1979:221). In case study B, degree centrality was taken directly from the
subject’s LinkedIn profile page.

Closeness Centrality (Measured As Farness)
The measurement I deploy is also called “Actor Closeness Centrality” (Wasser-
man & Faust, 1994:183). Whereas degree centrality measures centrality locally,
closeness centrality considers all shortest paths from ego to all alters and others,
regardless of how many “in-between” actors are needed (Freeman, 1979:224f).
Closeness is the inverse of farness, which is measured as the sum of all distances
(measured in links) of ego to all other network actors (Freeman, 1979:225; cf.
Wasserman & Faust, 1994:183). The measured variable is farness.

Betweenness Centrality
Betweenness highlights “bottleneck” actors, through which many shortest paths
go (Freeman, 1977). The more of such shortest paths lead through any actor, the
more of a bottleneck the actor becomes. Betweenness then is measured through
the amount of paths between any two actors in a network leading through ego
(Freeman, 1979:223; cf. Wasserman & Faust, 1994:189f). Betweenness has also
been used to measure structural holes (Burt, 2010, Appendix B).

Eccentricity
This measure describes the position of an actor, in the meaning of how central
in a network the actor is. The more the actor is in the outer network fringes, the
higher the actor’s eccentricity. Eccentricity is measured as the maximum dis-
tance (in links) of an actor, when considering all other actors in the connected
network (cf. Hage & Harary, 1995:58).

Local Density
Local density, i.e. density on ego-network level, is measured by number of triads
including ego divided by number of triples (three actors connected through two
links) centred on ego, the same as local clustering coefficient (Newman,
2013:201). Thus, if all of ego’s ties are dyadic, density equals zero. If all of ego’s
alters are connect to each other, density equals 1. In case study A, I calculated
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density through both UCINET 6.622 (Borgatti et al., 2002) and Gephi 0.9.1.,
respectively. In case study B, density was coded in form of a density index (see
paragraph Case Study B Specific Measures below).

Clusters and Bridges
In case study A clusters are operationalised through the variable weak compo-
nents (Borgatti et al., 2002). As the links in the studied networks are always
bidirectional and unweighted, one weak component equals one cluster. Weak
components also indicate the maximum number of bridge ties on ego-network
level. For instance, in an ego-network of degree centrality eight and four weak
components, there will be four bridges (all four through triadic, redundant
bridge ties). At the same time, weak components indicate the maximum num-
ber of dyadic ties, as dyadic ties are always bridges. For instance, in an ego-net-
work of degree centrality five and five weak components, there will be five
bridges, all consisting of dyadic ties. Still, for any combination of high degree
centrality and low weak components (e.g. 40 vs. 3), the possibility for dyadic
ties drops closer to zero. In case study B, clusters were counted as number of
clusters visible in the individual map (see separate paragraph below).

Structural Holes
Burt’s (1992) structural holes represent a rather complex construct, for which
Burt initially envisaged individual constraint as main variable (ibid. 55). Con-
straint is a function of degree, density, effective size, and efficiency, with effi-
ciency equalling effective size divided by degree. Besides constraint, also hier-
archy is in use (ibid. 71). In conclusion, I decided to measure effective size, effi-
ciency, constraint, and hierarchy. All variables were calculated with UCINET
6.622. In case study B, structural holes were coded only as constraint (the in-
verse of structural holes; see paragraph below).

Case Study B Specific Measures
In case study B, except degree centrality (directly taken from the subject’s
LinkedIn profile page) the dependent variables were coded from LinkedIn
based ego-network maps submitted to me by the individual subjects. The actual
coding was done twice, independently by a research assistant and myself. The
following variables are in use.

Dyadic ties were counted as dyads. Counting dyads was difficult of some sub-
jects who had a very large network, as some dyads were most likely obscured
(cf. Fig. A2-1, Appendix 2). Thus, when interviewing innovators, I asked all ten
interviewees in case study B to count their dyads in the online tool (through
LinkedIn Labs). It is noteworthy that six out of ten subjects counted a higher
amount of dyads than the two coders did when counting only the clearly visible
dyads in the (static) maps. Based on this counting validation, dyad counting was
then split into minimum and maximum values representing the possible lowest
dyad value and the possible upper value (counting possibly hidden dyads as
well). Those two variables are dyads (min.), counting only ties that were clearly
dyadic, and dyads (max.) counting also ties that were possibly obscured (see
Appendix 2 for exemplary maps). One variable used in the statistical analyses is
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the mathematical mean between the two, called dyads (average). In addition,
two normalised versions (divided by degree) of dyads are in use – nDyads
(min.) and nDyads (max.)

Density was operationalised as density index. The five distinct steps of the in-
dex, from (1) low density to (5) extreme dense are presented in Table 13 (p. 83)
and in more detail, including examples, in Table A2-1 (Appendix 2).

Clusters were simply counted as number of clusters visible in the individual
map (for instance in Fig. A2-2, Appendix 2, there are five clusters).

Structural holes were operationalised as the inverse of constraint. The coding
of constraint is based on Burt’s instructions for “Seeing Holes” (2005:19-23) in
a network map. Burt’s Fig. 1.2 “Optimizing for brokerage opportunities” (ibid.
21), illustrates how to decrease ego’s constraint by cutting off brokers. In Burt’s
example, constraint drops from 53.6 in his network map termed “BEFORE” to
20.0 in his map termed “AFTER”. I used this approach to code constraint by
counting the brokerage links of brokers who close ego’s structural holes. First,
such brokerage links in ego’s network are counted as links between alters con-
necting clusters in ego’s network. See Fig. A2-2 (Appendix 2) for a detailed ex-
ample with two brokerage links. Then, constraintC is coded by dividing the
amount of brokerage links by ego’s degree centrality. As the data is limited to
ego and alters (only ego-network), it excludes indirect brokerage. However, this
is not a significant concern, as Burt pointed out (2007:119):

“brokerage can be measured with designs in which data are limited to an imme-
diate network”.

For detailed coding rules of the case study B measures, see Appendix 2. Inter-
rater reliability was 97.9% for dyads and 97.1% for density index. Clusters were
solely counted by the author. ConstraintC was coded twice, with the final coding
only by the author (the rule for determining the maximum possible amount of
brokerage links was updated).

By measuring degree centrality longitudinally, at three different times, in
2013, 2014 and 2017, another two variables were derived, network growth and
growth acceleration. However, those are only control variables, as there are no
hypotheses about growth.

3.3.3 Control Variables – Background and Growth

Whereas dependent variables (DVs) and independent variables (IVs) are in use
to operationalise theoretical concepts hypothesized, control variables (CVs)
“control” for additional, not hypothesised, factors (Spector & Brannick, 2011)
and thus I deploy them in order to rule out alternative explanations.

As suggested as good practice by Spector & Brannick (2011:297), I aim to spec-
ify a concrete role for each control variable (CV). The four possible roles are
contamination (CV affects measures of independent variable, dependent varia-
ble, or both); spuriousness or confounding (CV affects both IV and DV – and IV
and DV are not related); and mediation (IV affects CV and CV affects DV) (ibid.).

The background control variables that I deployed are career type, expatriate
status, gender, and nationality. All these background control variables are self-
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reported per subject; however, I verified them through the respective subject’s
public LinkedIn profile page.

In addition, two further, longitudinal, control variables, network growth, and
growth acceleration, are in use in case study B. Those variables are derived
from the measured degree centrality at three different times, 2013, 2014 and
2017, from the subjects’ public LinkedIn profile pages. In the following, I intro-
duce the control variables in detail.

Career Type
In early innovation research, there was no difference between the concepts en-
trepreneur and innovator (Schumpeter, 1909; 1912; 1926; 1927). As of to date
though, the difference between the two concepts is established and accepted in
the scientific community (cf. Covin & Wales 2012:679). However, entrepreneurs
– and especially serial entrepreneurs – are still considered as inherently inno-
vative persons (ibid). Accordingly, the context of case study A, the “Aalto Entre-
preneurship Society”, was chosen explicitly with the aim to attract highly inno-
vative subjects to this study. In that respect, it is necessary to control for the
career type of subjects, even if Kirton did not find any significant correlations
between innovation and occupational status (1976:625). In consequence, career
type may contaminate innovativeness measures, in both case studies A and B.
There is no theoretical reason though to assume spuriousness, nor mediation.

I chose a bipolar approach to operationalise career type, with entrepreneurs
on the top end and students on the other end of an ordinal scale. In the centre
are salaried employees working typically in an industrial context. Towards stu-
dents, there are academics, and then a hybrid career type (comprising academ-
ics with an industrial career, or vice versa); whereas towards entrepreneurs
there is room for “others” – subjects with, e.g. a career in the arts or in public
services. The resulting ordinal scale ranks the measurements roughly based on
how entrepreneurial the career type is, from student (assumed lowest) to entre-
preneur (assumed highest):

1. Student
2. Academic
3. Academic and industrial
4. Industrial
5. Other
6. Entrepreneur

As illustrated by the Scheffé test in Table A5-1 (Appendix 5), the career type or-
dinal scale is ranked in such way, that career type correlates as strongly as pos-
sible with innovativeness – the most conservative approach for a control varia-
ble. Still, in addition to assuming an ordinal scale, I also tested for career type
in form of a nominal scale, by applying ANOVA F-tests in both case studies.

Gender
There are two motivations to control for gender. Regarding innovation, the ini-
tial findings indicated that men are significantly more innovative than women
(Kirton, 1976:625). Regarding degree centrality, conflicting results emerged
from extant research. There are significant differences in numbers of friends (on
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average 166 per woman vs. 145 per man; Dunbar, 2016:3). However, in an en-
trepreneurial context (Aldrich et al., 1986), as well as in a general organisational
context (Ibarra, 1992), there were no significant differences in degree centrality
between women and men. In conclusion, gender may contaminate both innova-
tiveness and degree measures. Thus, both spuriousness and mediation could be
an issue; however, there is no theoretical support for any of the two problems.
Gender is operationalised as a dichotomous, dummy variable with the values 1
(female) and 2 (male).

Nationality
The main location of this study is in Finland, even if the subjects’ nationalities
span 23 countries. Still more than three quarters (76.3%) of the subjects are
Finns. In that respect I control for Finns and non-Finns, operationalised as a
dichotomous, dummy variable with the values 1 and 2 (Finns and non-Finns,
respectively). It is unclear, though, which variables could be contaminated by
nationality, as extant research is largely limited to cultural traits (Hofstede,
1980; Hofstede & Bond, 1988; Hofstede et al., 2010), which are not topical in
this study.

Expatriate Status
By locating a study geographically in Finland and measuring a large share of
foreigners (54 of 228 subjects), there is a high likelihood that many of the for-
eigners are expatriates. Surprisingly though, 44% of all subjects spent more
than two years abroad (27% even more than 3 years), outside of their country of
birth or original residence. Whereas there is little or no extant research relating
innovation to expatriates, some anecdotal evidence exists – Albert Einstein was
expatriate, Elon Musk is expatriate, Steve Jobs’ father was expatriate. Regarding
social networks, expatriates are prone to have geographically motivated clusters
in their networks, which may have impact on those variables measuring clusters
and bridges. In conclusion, expatriate status may contaminate, confound and
even mediate (between) variables. Expatriate status is operationalised through
an ordinal scale (although also tested as nominal scale):

1. <2 years abroad
2. 2-3 years abroad
3. >3 years abroad

Age (Only for Top Twenty Innovators)
Personal networks expand as individuals grow older, and in that respect degree
centrality can be linked to age. I thus measured the age of all twenty innovators
I interviewed. However, there was neither any significant correlation between
age and degree centrality at the time of the interview, nor between age and in-
novativeness.

Network Growth
Two control variables are related to network growth: growth and growth accel-
eration. They explore the idea that innovators’ networks may simply grow
faster, or that even their growth acceleration is faster than adaptors’. There is
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no extant research on this phenomenon; however, there is hearsay that promi-
nent innovators’ networks (e.g. Sir Richard Branson, Jeffrey Koons or Elon
Musk) grow much faster than other persons’ networks. In order to calculate
growth, I measured degree centrality three times in case study B, directly from
the subject’s LinkedIn profile page, in the years 2013, 2014 and 2017 (each time,
each measure was earmarked with the exact calendar date). I then established
growth per 365 days for the periods 2013-2014, 2014-2017 as well as 2013-2017.
Growth acceleration is then simply the division between growth (per 365 days)
2014-2017 and 2013-2014. Growth may have a contaminating role.

3.3.4 Summary of Variables, and Measurement Issues

Table 13 provides a comprehensive overview of variable categories (innovative-
ness, network topology, and control), variables, scales (innovativeness), formu-
lae (network data case study A) and coding rules (network data case study B).
See also Appendix 1 for the innovativeness questionnaire as well as Appendix 2
for the case study B network data coding rules in detail.

Several variables are in use both raw (e.g. Dyads = 14) and normalised (e.g.
nDyads = Dyads/Degree) form. The structural holes variables constraint and
hierarchy in case study A are calculated for the extended ego-network level, tak-
ing into account ego, alters and others.

The aim in operationalising the concepts in use in the ten hypotheses was to
measure through variables as close to the respective concept as possible, in or-
der to increase content validity, and thus construct validity. Generality (i.e. ex-
ternal validity) is addressed through real world settings in altogether seven
study contexts (one in case study A, six in case study B), as well as a sample
boasting six career types, 23 nationalities and 100 expatriates. The measure-
ments can be repeated through applying the same scales, downloading similarly
objective data from social networks, and applying the same formulae for calcu-
lating the structural characteristics described. In terms of coded measures, in-
ter-rater reliability was high (97.1-97.9%). The primary variable used to meas-
ure innovativeness, innovative cognitive style, had an acceptable internal con-
sistency (Cronbach a = 0.757). Thus, reliability (Wasserman & Faust, 1994:56-
59) is high for network data and acceptable for innovativeness. In terms of ac-
curacy, the network data reflects exactly the actual status of the subjects’ social
ego-network.
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Table 13. Overview of variables

Case Variable Short Description Scale/Formula/Source
A&B Innovativeness Measures how innovative a person is

Innovative cognitive
style

Based on Kirton’s (1976) Adaption-In-
novation Inventory – primary variable

Bagozzi & Foxall’s
(1995) twenty-item scale

Innovative personality Innovative personality (Jackson,
1994:113ff) – secondary variable

Mueller & Thomas’
(2001:75) eight-item
scale

Innovative behaviour Innovative behaviour (Scott & Bruce,
1994:607) – secondary variable

Carmeli & Spreitzer’s
(2009:178) six-item
scale

A Centrality Measures Wasserman & Faust
(1994:182-190)

Degree Number of alters, to whom ego (ni) is
linked

CD(ni) = d(ni)

Betweenness Number of paths between any two ac-
tors in a network leading through ego.

CB(ni) = ∑ gjk(ni)/gjk

Farness Sum of all links of ego to all other net-
work actors. Inverse of closeness

Cf(ni) = ∑ d(ni,nj)

Eccentricity Maximum distance of ego to all other
networked actors, in links

Hage & Harary
(1995:58)

Density and Clusters
Density Number of triads including ego divided

by number of triples centred on ego;
same as local clustering coefficient

Newman (2013:201)

Weak components* Clusters in ego-network (also maxi-
mum number of dyadic ties)

Borgatti et al. (2002)

Structural Holes Burt (1992)
Effective size Effective size of ego’s network See Burt (2010, Appen-

dix B)Efficiency Efficiency of ego’s network
Constraint Constraint rate of ego
Hierarchy Closeness of ego to highly constrained

actors
B Primary Measures See Appendix 2

Degree [year 2013] Number of alters, to whom ego is
linked

From subject’s LinkedIn
profile page

Dyads* Dyadic ties between ego and alters Counted, based on sub-
ject’s LinkedIn map

Density index Evaluated density, coded in five steps 1. Low density
2. Partially dense
3. Dense
4. Very dense
5. Extreme dense

ConstraintC Calculated by dividing the amount of
brokerage links connecting clusters in
ego’s network, by degree.

Counted, based on sub-
ject’s LinkedIn map

Clusters Number of discernible clusters in ego-
network

Counted, based on sub-
ject’s LinkedIn map

Longitudinal Controls Measure individual network growth
Degree 2014; 2017 Degree centrality measured in the

years 2014 and 2017, respectively
From subject’s LinkedIn
profile page

Growth* Growth per year, between 2013-2014;
2014-2017; and 2013-2017

Degree in year m sub-
tracted from degree in
year n; normalised per
365 days

Growth acceleration* Growth acceleration Later growth divided by
earlier growth

A&B Background Control Measures
Career type Area in which a subject has typically

worked
1: Student
2: Academic
3: Academic & industrial
4: Industrial
5: Other
6: Entrepreneur

Expatriate status Indicates how long a subject lived
abroad

1: <2 years
2: 2-3 years
3: >3 years

Gender Gender as chosen by subject 1: Female
2: Male

Nationality Nationality/citizenship (i.e. name of
country), dichotomised

1: Finnish
2: Non-Finnish

*: in use both raw and normalised.
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3.4 Data Collection Schedule and Causal Inference

Expressed in simplified terms, causal inference between X and Y requires X be-
ing measured before Y.

I followed this logic in case study A (structure affects innovativeness). The
overall group network data was collected in the year 2010, and I gathered data
about innovativeness, as well as background control measures, in 2016. The
time difference takes into account that cognitive style changes slowly (Clapp,
1993).

I deviated from the X precedes Y logic in case study B (innovators develop
their networks), while still claiming causal inference. The reason for my claim
is, that a person’s cognitive style changes slowly (Clapp, 1993), by far slower
than a person’s network (for instance, on average, a case study B subject added
two connections per week, a rather quick pace). The reason for my deviation is
more complex. Assuming I wanted to collect innovativeness data first, simply
when approaching subjects, e.g. via LinkedIn, in order to invite them to fill an
innovativeness questionnaire, those subjects may ask the researcher to join
their network31. Worse, the subjects could even deduct or enquire who else is a
subject in the study, and then connect to those others. All such actions would
infer with the network topology and thus spoil (or at least bias) the data to be
collected in the second step (after the innovativeness measures). In addition,
the control variables would be revealed to subjects at the earliest point of the
study, as they are part of the innovativeness questionnaire. In conclusion, in
order to avoid biased network topology data I surrendered causal inference
based on measurement sequence in case study B. Still, I claim causality due to
the slow changing nature of the independent variable.

In summary, the case studies A and B are timely nestled. Case study A’s overall
group network data was collected in the year 2010, whereas data about innova-
tiveness was gathered in 2016. Case study B’s data collection took place in the
years 2013-2014 (innovativeness, network topology, background control
measures); with an additional, longitudinal control measure (network growth)
collected in 2017. In addition, ten innovators were interviewed in 2014 (case
study B) and another ten in 2016 (case study A). In order to avoid common
method biases based on cross-sectional settings (Podsakoff et al., 2003),
throughout this study, innovativeness was measured at a different time than the
social network measures. In addition, none of the structural network measures
is self-reported.

3.5 Quantitative Data Analysis Methods

Within each case study, I used the following analysis approach. First, I analysed
descriptive statistics, including means, standard deviations, minima, maxima,

31 I was indeed invited by several subjects to “befriend” them (case study A) or connect to
them (case study B), however I delayed the actual connections until all network data was
gathered, respectively.
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and skewness. Second, I analysed bivariate correlations through Pearson's cor-
relation coefficient for main variables; Spearman's rank correlation coefficient
for ordinal control variables career type and expatriate status; and the point-
biserial correlation coefficient (Tate, 1954) for dichotomous control variables
gender and nationality. Third, regarding background control variables (CVs), in
each case study I first examined any significant correlations between CVs, inde-
pendent variables and dependent variables. As a precaution, I also treated all
four background control variables as nominal: I performed one-factorial (also
called one-way) analysis of variance (ANOVA) F-tests for career type and ex-
patriate status and t-tests for means for the dichotomous variables gender and
nationality. In addition, I ran Levene's test for equality of variances, which in-
dicated that the t-values change significantly in several cases when equal vari-
ances were not assumed. However, in none of those cases the differences in the
two significance values (equal variances assumed vs. not assumed) were signif-
icant in themselves. Fourth, the most problematic case is when a CV correlates
with both independent and dependent variables as the respective CV may play
a contaminating (Spector & Brannick, 2011:290) or mediation role (ibid. 293),
or cause spuriousness (also called confounding ) (ibid. 294). In such cases I used
partialling (ibid. 296), i.e. I regressed the respective correlations per CV group
(e.g. per women and men for gender). Partialling was also applied for several
CVs at the same time (ibid. 299). The results are reported as controlled bivariate
correlations. Fifth, I tested the respective models (A and B) through path anal-
ysis (Alwin & Hauser, 1975). For the three analysis methods path analysis, con-
firmatory factor analysis (CFA) and structural equation modelling (SEM), sim-
ilar tests are in use (Bagozzi & Yi, 2012; Kline, 2015):

1. Probability of hypothesised model p > 0.05; ideally p > 0.1
2. Degrees of freedom to be greater 0: DF = DFData – DFModel > 0
3. Chi-squared test in combination with degrees of freedom to be

passed: ideally χ2/DF < 2.
4. Root mean square error of approximation (RMSEA) to be small:

RMSEA < 0.05; ideally RMSEA = 0.

The analysis approaches are further detailed within the respective case study
chapters.

With no latent variables, there is no need for structural equation models, as in
such models both exogenous and endogenous variables are latent (Bollen &
Long, 1993; Kline, 2015). Accordingly, I analyse on the level of path models,
only.

In addition to the analyses per case study, I also analysed innovativeness var-
iables and background variables for both case studies A and B combined, as
those variables were measured in the same way across both case studies.
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3.6 Qualitative Data and Its Analysis

The second research question, what are the relational networking preferences
of innovators, and why so? was addressed through interviews, in both case
studies A and B.

3.6.1 Introduction to the Two Times Top Ten Innovators

The interviewees were the top ten most innovative persons in each of the two
case studies32, as indicated by their measurement results in innovative cogni-
tive style. The decision to interview two times ten persons was motivated by
three reasons. The first reason is pragmatic – in both case studies the number
ten meant that there was a clear difference in the innovative cognitive style
measure between the subjects on ranks ten and eleven (e.g. 81 for the tenth and
80 for the eleventh). If I had included the respective next lower rank, (e.g. all
subjects who scored 80 in case study A), the amount of interviewees would have
risen to 14 persons in case study A and 13 in case study B, a total increase of
35%. The second reason was saturation. Following the first set of interviews, I
had a body of interview data, to which the next set of interviews did not add
extraordinary new information. The third reason is that every increase of the
amount of interviewees lowers the average innovativeness score of all interview-
ees. In conclusion, the amount of twenty interviews is likely high enough to
cover also more divergent, extraordinary views, the workload of conducting and
synthesising twenty interviews is substantially lower than the workload for
twenty-seven interviews, and the smaller the amount of interviewees, the higher
their average innovativeness.

I contacted the top ten most innovative persons in both case studies. All
twenty subjects agreed to be interviewed and were interviewed subsequently. In
the following, they are called top ten innovators on collective level and inter-
viewee on individual level. In order to highlight the differences between these
twenty innovators and the two times most adaptive respondents, I compiled a
comparison between them. In addition, in the following I also provide back-
ground data, including age, career type, gender etc.

Table A3-1 (Appendix 3) highlights the differences between innovators and
adaptors per variable. As ten innovators are pitted against ten adaptors, the var-
iables are dichotomized (cf. Cohen, 1983) per each case study. Thus, the table is
not to provide any statistical evidence (reducing N=228 to N=40), instead, its
purpose is just to highlight differences between innovators and adaptors in one
overview. As an addition, I added degree centrality data for the year 2017 for
the case study A innovators. Therefore, case study A variables 20 (ego-network
on Facebook) and 21 (ego-network in LinkedIn) can be compared directly with
case study B variable 11 (ego-network in LinkedIn).

32 Note that these two times ten persons are not the twenty most innovative persons across
both case studies. Those twenty persons would consist of sixteen subjects from case study A
and only four subjects from case study B. Such selection would have limited the innovators’
contexts overwhelmingly to case study A and thus limited transferability of findings.
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Interestingly, the year 2017 degree centrality values of the case study A innova-
tors are closer to the year 2013 than the year 2017 degree centrality values of the
case study B innovators. However, the case study A innovators are on average
11.5 years younger than the case study B innovators. More details on the twenty
innovators are provided in Table 14.

Table 14. Overview of the twenty innovators interviewed

Case Study A B Case Study A B
Career Type Social Network Platform
Student 0 1 LinkedIn
Academic 2 2 Joined 2003-2010 2002-2012
Academic & industrial 1 4 Mean 2008 2006
Industrial 4 1 Facebook
Other 0 1 Joined 2007-2008 n/a
Entrepreneur 3 1 Mean 2008 n/a
Expatriate Status Age When Interviewed
<2 years 4 8 Range 26-54 24-61
2-3 years 3 0 Mean 34.6 44.4
>3 years 3 2 Standard Deviation 8.2 12.5
Gender Aalto University Affiliation
Female 2 3 Employee 1 2
Male 8 7 Alumni 9 at least 3
Nationality
Finland 8 8
Brazil 0 2
Finland-Norway 1 (each) 0
USA

In total, when considering all twenty innovators combined, all career types are
covered, all expatriate status, only 25% of the innovators are female (though
35% of all 228 participants are), and 20% have a citizenship other than Finnish.
Note that the two Brazilian innovators comprise all Brazilian participants in
case study B. At the time of writing (2017), the innovators were between 26 and
64 years old, with age neither significantly correlated to innovativeness (age vs.
innovative cognitive style: r=0.169, p=0.477, N=20) nor LinkedIn based degree
at the time of the interview (r=0.078, p=0.742, N=20). The innovators joined
Facebook and LinkedIn typically in 2008 in case study A, and LinkedIn around
the year 2006 in case study B, being on average 26.5 years (case study A) and
36 years (case study B) old. Whereas all innovators in case study A are in some
way affiliated to Aalto University, in case study B at least five are affiliated. The
high affiliation rate in case study A is a direct effect of the context chosen, the
Aalto [University] Entrepreneurship Society Aaltoes.

3.6.2 Interview Topics, Process and Data

I documented the interviews in form of detailed interview notes, along with in-
terview audio recordings as backup. All twenty interview note documents were
confirmed by the respective interviewee. In case study A, the interview period
ranged from 17 November until 21 December 2016. The interviews lasted be-
tween 31 to 59 minutes, on average 43min. In case study B, I conducted the in-
terviews from 8 May until 4 June 2014. Their duration was 24-57min, on aver-
age 40min. With three exceptions, which were conducted via Skype, I conducted
all interviews in physical presence, face-to-face.
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The interviews as such are vulnerable to procedural bias (Abelson, 1995:194f).
Demand characteristics apply, and – as I myself am the interviewer – experi-
menter bias applies. In order to counter such bias, the interviews were con-
ducted as follows: (1) as all interviewees knew the criterion for being selected
(innovativeness), the interviews as such did not address innovation at all, and
thus the interviewees did not feel an expectation to comply with their measured
innovativeness when responding; (2) whereas the research problem (how do in-
novators network) was revealed to the interviewees, the hypotheses were not;
(3) the purpose of the interview however, was made clear to the interviewees, it
was specifically about how they network; (4) while synthesising both case stud-
ies’ interviews, I also compared between case studies A and B; and (5) interview
results were verified with data available per interviewee in LinkedIn (in both
case studies), as well as on Facebook (in case study A).

The interviews were semi-structured33. Each interview started with a few gen-
eral questions about the interviewee and the innovativeness scales as a “warm-
up” and then continued with open questions about the interviewee’s social net-
work and social networking. Relevant topics not mentioned by the interviewee
when answering the open questions were asked in addition. Specific questions
about relational features finalised the interview. See Appendix 4 for interview
questions. The following topics were addressed.

Introduction, Contextual and Background Data (Appendix 4, Sections 1, 2, 7)
In the beginning of the introduction part, the interviewee’s career type was val-
idated through asking for the interviewee’s profession. That profession was ver-
ified through the interviewee’s LinkedIn profile page (in both case studies A and
B). The questions in section 2 (see Appendix 4) enquire whether the interviewee
knew any of the innovativeness scales before filling them in, preferred one over
the others, and whether the answers were honest.

In addition, data were gathered about the interviewee’s age, the year she
joined LinkedIn (and, in case study A, Facebook), how many dyads the inter-
viewee might have (section 7), and – as an estimated percentage – the balance
of the interviewee inviting others and others inviting the interviewee (section
4). This background data has two purposes – on the one hand it provides con-
textual data about the interviewee (for instance, through the invitation balance,
how prominent she is); and on the other hand it validates quantitative data that
was coded (dyads).

The Interviewee and Her Network (Appendix 4, Section 3)
This topic contains mostly open questions, in order to gather “weak signals”
brought up by the interviewees without any specific triggers other than “your
social network”. The question here is whether interviewees would come up by
themselves with concepts or constructs in use in this study (such as clusters,
brokerage, boundary spanning, etc.) and/or additional themes for this study. In

33 Semi-structured interviews are in use for qualitative data gathering in case studies (Yin,
2003:86), in thematic analysis (Boyatzis, 1998:12) and for grounded theory building (Locke,
2001:45).
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addition, the distinction between work life (in focus of this study) and private
life (out of scope in this study) is made.

The questions also enquired whether the interviewee as a person is reflected
by the interviewee’s social network, and how the interviewee develops (or tai-
lors) her network. The purpose here was to gather indicators about how much
of a passive or active individual the interviewee feels she is, and how her human
agency is reflected in her networking activities.

The final question inquired the reason why the interviewee joined a social net-
work platform in the first place. The core difference here is human agency (stra-
tegic decision) vs. being “nudged” (cf. Thaler & Sunstein, 2008) by friends or
acquaintances.

The Interviewee’s Connection Strategy (Appendix 4, Section 4)
This topic enquired to whom the interviewee typically connects to, how and
when, and whether friends and strangers are treated differently. The main pur-
pose was to gather information about relational quality and strength. I assume
relations to complete strangers to be of weakest strength, whereas relations
based on daily collaboration in person, or true friendships are to be comparably
stronger in strength (Dunbar, 2016).

In this topic, human agency was investigated as well, through two questions
related to contacts suggested by the social network platform, as well as contact
requests from strangers. The more interviewees ignored such suggestions and
requests, the more I interpreted them to be bound solely to their own human
agency of social network development. If they accepted suggestions to connect
to strangers and/or invitations from strangers, they were interpreted to accept
the weakest tie strength.

The Interviewee’s Network Visualised (Appendix 4, Section 5)
In case study B, all interviewees had seen their own network visualised (as sub-
mitting their LinkedIn map was a precondition), and in case study A, eight out
of ten interviewees had seen it. The purpose to ask the interviewee about her
network map was to get an impression how much she reflects on her own net-
work, how much self-aware she is about how her network looks like (literally)
and how it develops (in line with or contrary to her intentions). In addition, the
concepts clusters, brokerage positions, and dyads were elaborated on by the in-
terviewee, if not done so already. If the interviewee did not mention one or more
of the three concepts, I asked the interviewee specifically for them.

Social Network Platform Use (Appendix 4, Section 6)
Although this topic is simply titled “Your LinkedIn Use” in the interviews, its
purposes were threefold.

First, interviewees were to elaborate on how they use the social network plat-
form LinkedIn (in both cases A and B) in general, i.e. how much of an enabler
this platform actually is in their work life, and for what purposes they use it.
Obviously, this included their own profile page, including how well maintained
and how up-to-date it was.
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Second, the interviewees elaborated on how much “maintenance” effort they
invest in their relations through writing recommendations (a lengthy process)
and endorsing skills of their connections. Both actions, recommending and en-
dorsing, take time and cognitive, evaluative skills. In addition, received recom-
mendations and skill endorsements are a clear indicator of strengthening tie
quality.

Third, both giving recommendations and endorsing alters for skills emphasise
the role of knowledge for the interviewee.

3.6.3 Thematic Analysis of Interview Data

I chose thematic analysis (Boyatzis, 1998) for several reasons. First, and most
importantly, three theme domains (network topology, relational network fea-
tures and human agency) emerged from extant research already, along with one
theme (tie strength) and thus I did not start the analysis on a “clean slate” basis,
typical for grounded theory (Strauss & Corbin, 1997). Second, thematic analysis
allows both a theory and data-driven approach (Boyatzis, 1998:44) – in that re-
spect, it allowed me to code and analyse both the existing theme and further
themes emerging from the data. Third, the following purposes for thematic
analysis fit to my intentions: thematic analysis can be used to analyse qualitative
data, to gather data per person systematically, and as a “way of making sense”
of data (Boyatzis, 1998:4f, italics in original). When considering the “why” in
my second research question, I aimed to make sense of the actions of innova-
tors, in order to formulate possible reasons for their actions. Fourth, even if I
aimed to construct propositions from the data (Ketokivi & Choi, 2014:238), as
opposed to “discovering” theory, I aimed to be “open to being surprised by the
data” (ibid. 238) in a serendipitous way.

Both sets of ten interviews each provide case study based results on their own,
as well as through cross-case syntheses (Yin, 2003:133). In detail, I first synthe-
sised the two sets of case study based interview notes separate from each other.
Then, I performed a cross-case synthesis. From that synthesis, the final the-
matic code emerged, reported below. The last two syntheses, reported in Chap-
ter 6 are based on the final thematic code.

3.7 Thematic Codes

As suggested by Boyatzis, I clustered the themes (1998:143). However, I label
these clusters “domains”, in order to avoid confusion with the network variable
cluster. The three overarching theme domains are network topology (a comple-
ment to the quantitative case study findings), relational network features
(providing insight into innovators’ preferences for relations) and human agency
(investigating the innovator’s reasons for networking). Within the three theme
domains, the actual themes are coded. The final thematic code emerged only
after I analysed the case study A interview notes, then those of case study B, and
then all twenty interview notes in synthesis – a three-step approach.
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For each theme, I coded five elements, as suggested by Boyatzis (1998:31):
1. The theme’s label;
2. the theme’s definition;
3. description(s) to identify an occurrence;
4. the scope through “qualifications or exclusions” (ibid. 31); and
5. examples (i.e. quotes from interview notes34).

 The actual thematic analysis, reported in Chapter 6, is based on this, final
thematic code. In the following sections, I present all thematic codes, organised
per theme domain and themes. The numbers 2-5 represent the elements out-
lined in the list above, with the headline representing the theme’s label (element
1).

3.7.1 Network Topology

This theme domain is a complement to the quantitative case study findings.
Within the three themes, I gather evidence of the interviewee’s awareness of the
structural network characteristics clusters, bridges and dyadic ties, as well as
the interviewee’s preferences for any of those characteristics and degree central-
ity.

Preference for Degree Centrality
2. The preference for striving for many alters.
3. Any mentioning of quantity of connections in LinkedIn or “friends” in Facebook,

or network size in general.
4. Quantitative or qualitative indicators of size.
5. “I add connections a lot”; “in LinkedIn I do ask more actively for new connec-

tions than I befriend people on Facebook”.

Awareness of and Preferences for Bridges and Dyadic Ties
2. The interviewee’s awareness of bridge positions, bridge ties and dyadic ties in her

ego-network.
3. The terms bridge, dyad, solitary tie, and weak tie are typical indicators.
4. The distinction between closer and farther ties, as well as “inner” and “outer” net-

work parts is excluded.
5. “I noted also a few solitary contacts and tried to look them up”; “many of [the

dyadic ties] were temporarily until they connected to others in my network”; “No
solitary contacts – usually I know already other group members”.

Awareness of Clusters
2. Awareness of the interviewee of clusters in her ego-network.
3. Clusters are typically expressed as related to – or distinguishing – the current

work environment, competences, skills, industry, technologies, disciplines, the
former alma mater, (high) school, as well as projects and prior work places. Clus-
ters can also be geographical (regional, countries, international) and related to
field of study, hobbies, and private life.

4. The interviewee needs to be able to distinguish between clusters, just mentioning
one of the above terms is not sufficient.

34 Throughout this study, quotes from interviewees are marked in italics.
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5. “There were four clusters: Aaltoes; companies; regional; and education”; “There
were three distinct clusters, which partially overlapped: (high) school; univer-
sity; and professional work”; “I noticed three clusters, around Aalto, my hobbies
and my children”.

3.7.2 Relational Network Features

This theme domain is dedicated to respond to research question 2 what are the
relational networking preferences of interviewees, and why so? The relational
network features are addressed through connection strategies (who to connect
to, under which conditions); relationship development; preferences for broker-
age, diversity, boundary spanning, and knowledge sharing; awareness of skills
and competences; tie strength; the effort spent on networking; and the role of
trust.

Connection Strategy and Relationship Development
2. Encompasses how the interviewee’s relations develop, and how strategy driven

this development is.
3. Occurs when interviewee elaborates on whom she connects to, in which contexts,

and how.
4. Includes private-professional distinction, any kind of description of alters and

others, networking skills, networking strategy, embedded vs. arms-length ap-
proach, invitations of and by strangers, suggestions for connections and cutting
off connections.

5. “I do not approach people who I do not like”; “Almost everybody I know person-
ally”; “professionals in decision making positions”; “I don’t go for ‘public per-
sons’”; “I need to know a person from real life, have met in person, first. Only
then I connect”; “I more often accept requests – in any case, there needs to be
some context or a relationship”; “I contact easily and I am being contacted”; “as
I do not trim my network, I keep the gate function tight”.

Preferences for Brokerage and Being a Connector
2. The preference of the interviewee to connect alters to each other, and to be in a

brokerage position (Burt, 1992:230).
3. Brokerage, connecting, matchmaking or similar is mentioned in relation to per-

sons, projects, clusters, groups etc.
4. The main emphasis is on connecting alters to each other, rather than on connect-

ing to others.
5. “I like it when good people meet, and I like to connect them”; “I made people

meet who never talked to each other before”; “I like to connect people. Even more
than me connecting to them”; “without even thinking, I connect others, if I feel
they might be complementary – not out of any benefit to me”; “I was in a broker-
age position between the clusters on the one hand and a number of solitary con-
tacts on the other”.

Preference for Diversity
2. The preference of the interviewee for diversity (Baker, 2000:57-60).
3. Diversity can be expressed as diverse, different, divergence, heterogeneous, com-

plementary, outside views, multidisciplinary, thinking differently and weak sig-
nals.
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4. On the fringes of diversity, also new, many, parallel activities are in scope, as well
as early project phases.

5. “I have fun working with different people”; “I am interested in gaining many dif-
ferent influences and views”; “I try to tap into ‘different’ information”; “I force
myself to think differently”; “I prefer [persons] in a different area, not too simi-
lar [to me]”; “I have always worked multidisciplinary”; “my knowledge is of
many things”.

Preference for Boundary Spanning
2. Literally, the spanning of boundaries by the interviewee.
3. Spanning or crossing boundaries between different, disconnected contexts, fields,

bodies, frameworks, groups or areas; as well as connecting (to) diverse, heteroge-
neous or complementary people.

4. Includes interpreting of or sharing of knowledge, and emphasising complementa-
rity of skills.

5. “I am definitively a boundary spanner, as I span different fields, and as I broker
between different fields”; “I worked typically as interpreter between professions,
as boundary crosser”; “I work across boundaries“; “without the ‘right’ cluster,
people have only half of the ideas”.

Awareness of Skills and Competences
2. The interviewee’s awareness of her own and her alters’ skills and competences.
3. Skills and competences, along with needs and capabilities, and professional posi-

tions.
4. Includes (1) the actions of own skill tailoring (in the online profile page) and skill

endorsements given by and given to alters; and (2) awareness and tracking of al-
ters’ professional positions, skills or competences.

5. “One needs broad skills to lead cross-technical projects”; “I also updated my
skills”; “I delete nonsensical skills”; “I tailor, if a skill doesn’t fit”; “I ignored
many skill endorsements”.

Awareness of and Preferences for Knowledge Processes
2. Any activity that encompasses, facilitates or promotes knowledge sharing, transfer

or reuse (Hansen, 1999; Reagans & McEvily 2003; Reagans & McEvily 2008,
Hansen, 2002).

3. Sharing of information or knowledge, knowledge reuse, support of such activities,
interpreting, brokering between different frameworks of thinking, fields or bodies.

4. Includes the idea generation and search phase. The own acquisition of knowledge
is exactly on the boundary of this theme (i.e. just included).

5. “I act as a broker for this knowledge sharing and re-applying”; “I worked typi-
cally as interpreter between professions”; “I also connect clusters – many of
them don’t know what skill(s) they miss”; “I try to tap into ‘different’ infor-
mation”; “Without the ‘right’ cluster, people have only half of the ideas”.

Tie Strength
2. The quality of a relation, as a combination of amount of time spent, emotional in-

tensity, intimacy and reciprocal services between two individuals (Granovetter,
1973:1361)

3. Conditions for initiating a tie, interest in development of alters, effort and time in-
vested in alters, conditions for cutting ties.
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4. Includes the approach in use when inviting strangers, and reaction to invitations
by strangers, giving recommendations and endorsements and any type of rela-
tionship quality indicator.

5. “In Facebook, there is a real relationship behind the friend-links”; “In Facebook,
the relationship needs to be stronger”; “Typically after seminars, after meeting
in real life”; “I have to know the person and have to have a business connection.
So that the recommendation is real”; “if the person is truly good at something”;
“If I don’t see any discussion, I may cut off some individual”.

Effort Spent On Networking
2. Time and effort an interviewee spends on social network platforms in the meaning

of Hansen’s “maintenance costs” (2002:243).
3. Online activities, such as establishing and maintaining a profile page, giving rec-

ommendations and skill endorsements, following groups actively, launching dis-
cussions, reading newsfeeds and articles. Frequencies of the activities, e.g. daily,
weekly, or monthly.

4. Any activity on the respective online network platform is included, however initi-
ating and cutting ties is excluded.

5. “I read articles, save the link of some articles, and even share some of those”;
“Once per week I accept connections”; “I follow influencers and otherwise use
LinkedIn to have my network in place”; “when I visit LinkedIn, I usually spend
some time with it; even get carried away a little. That’s why I visit only once per
week”; “social media takes too much of my time”; “My use is rather passive,
more as a consumer”

The Role of Trust
2. Trust emerging through mutual alters (Granovetter, 1992:36ff), as well as trust as

a prerequisite for initiating a tie (Hansen, 1992).
3. Any occurrence of the term trust. Furthermore, before accepting a new tie, the re-

quirement for mutual alters, a connection’s recommendation or warrant, or a
common context.

4. Broad scope of trust, including the feelings of discomfort when interviewees are
confronted with invitations from strangers.

5. “I am aware that my network creates trust through its existence”; “If there are
many common friends”; “we must have met or had at least an e-mail or phone
conversation. Some previous interaction is needed”.

3.7.3 Human Agency

This theme domain allows to investigate an innovator’s reasons and reasoning
for networking. The themes in this domain also help distinguishing between in-
dividuals whose actions are rather in response to others or circumstances and
actors who purposefully (literally) shape their environment.

Context Management
2. Distinguishes between ties related to professional work life and private life, along

with the preferred social network platform in use for the two contexts.
3. Colleagues, peers, professionals, project participants vs. private friends and family

members. LinkedIn vs. Facebook.
4. Whereas LinkedIn connections can be friends (if so termed by the interviewee),

Facebook “friends” are a-priory neutral – a Facebook “friendship” just means that
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a link exists between two persons, there is no inherent assumption about the tie
quality.

5. “It reflects my work and the public part. Not my private life”; “friends and ac-
quaintances whom I met in professional circumstances”; “my Facebook network
is a mix of work- and private life”; “[my] private life is in Facebook”; “Facebook
contains family members and private friends – and work related Facebook
friends”; “Facebook is personal, with the exception of professional groups”;
“LinkedIn comes as an addition”.

Motivation to Join and Purpose for Using a Social Network Platform
2. The reasons underlying the interviewee’s decision to join a social network plat-

form, along with the purpose of the social network platform.
3. Professional reasons for joining (e.g. job search, job application, professional curi-

osity) vs. being alerted or invited by friends or family. Purposeful activities of the
interviewee performed within the social network platform, such as searching, in-
formation gathering, connecting, follow-up actions, hiring, self-promotion, etc.

4. Includes all online activities that are purpose-driven.
5. “I basically joined all the social network tools then”; “for building my personal

community”; “as a tool for exchange students to communicate”.

Self-Awareness
2. The extent of the interviewee’s reflection and awareness about her network, her

networking skills and – ultimately – herself.
3. Self-observations and reflections. Awareness about network structure characteris-

tics (e.g. clusters, density, and dyads), social- and social networking skills, profes-
sional skills, and social media bubbles.

4. Includes critical comments of the interviewee towards the functionalities provided
by the online network platform.

5. “I am interested in too many things”; “I force myself to think differently, as a ba-
sis for being creative/inventive”; “I forced myself into some Facebook groups
whose ideas I object”; “social media takes too much of my time”.

Self-Promotion
2. The extent of the interviewee’s self-promotion through the online network plat-

form(s).
3. The interviewee’s online profile page and its status, including recommendations

and skill endorsements by alters; launching groups, contributing group discus-
sions; and further, promotion oriented activities.

4. Includes the tailoring of skills.
5. “It’s like my public, online business card”; “I update my profile a lot”; “I adver-

tise my blog”; “I will update it when I search for a job”.

Altruism
2. Altruistic actions by the interviewee, and their motivations.
3. Actions through which the interviewee contributes, helps, supports, or cares when

the benefit for the interviewee is unclear, yet invisible or may not manifest itself at
all.

4. Includes solving problems or issues of others; matchmaking; connecting others;
acting as bridge builder; and striving to make people feel less awkward. Skills en-
dorsements and recommendations are included, if no reciprocity is expected and
no preconditions are mentioned. Taking an interpreter position is considered al-
truistic if benefits for others are mentioned.
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5. “[I endorse others] especially if they are looking for a new job”; “not out of any
benefit to me”; “if I can give a helping hand”; “I introduce people in social situa-
tions, so that they do not feel awkward”.

3.8 Cross-Case Synthesis

The cross-case synthesis presented in Chapter 7 is based on both comparative
and combined analyses, building on the same unit of analysis (here: individual
person) in multiple contexts (Yin, 2003:40). These analyses are to support an
integrated view on innovator’s networks. Such integrated view takes both quan-
titative and qualitative findings presented in Chapters 4-6 as inputs, and allows
for induction of new theory. The synthesis was performed as a sensemaking ac-
tivity (Weick et al., 2005) based on prescriptive reasoning (Mantere & Ketokivi,
2013:74) with the aim to theorise based on the available theoretical and empir-
ical evidence (Weick, 1995). The emerging theory then is to respond to the re-
search aim – to gain understanding about how innovators are positioned in their
social networks, how innovators shape those networks, and why they develop
their social networks in the way they do.
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4. Case Study A – Network Structure Af-
fects Innovativeness

Case study A tests theoretical model A social network structure predicts inno-
vativeness. Model A considers network position as an antecedent to innovative-
ness, following the main stream of social network research, as argued in Chapter
2. Accordingly, in this case study, an individual person’s structural network
characteristics are expected to be predictors of that persons’ innovativeness.

The following three Subchapters provide (a) an overview of the analysed data,
including descriptive statistics, and sampling validity; (b) tests for control vari-
ables; (c) an evaluation of model A fit and hypotheses tests; and (d) a summary.

The interviews of the ten most innovative individuals in case study A (and case
study B) are reported in Chapter 6.

4.1 Descriptive Statistics

Table 15 shows the descriptive statistics for all variables deployed in case study
A (N=120). The innovativeness variables are dependent. The social network
structure variables are independent with the exception of density and clusters
(i.e. weak components).

The most striking observation is that several variables (betweenness, farness,
weak components, effective size, constraint and hierarchy) are highly skewed.
All these highly skewed variables are structural network characteristics, and all
are positively skewed, i.e. the distribution of the respective variable’s values
leans to the left (towards smaller values), with a long tail to the right (towards
higher values).

All ego-network characteristics for each subject in this sample (N=120 re-
spondents) are calculated based on the whole Aaltoes Facebook group network,
with 792 members. Consequently, at least for the social network structure vari-
ables, the descriptive statistics can be compared between the actual data shown
in Table 15 (N=120 respondents) and the whole year 2010 Aaltoes Facebook
group (the complete data source), as shown in Table 16. Such comparison indi-
cates whether there is a sampling validity issue. In the following section, I ex-
amine the sampling validity.
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Table 15. Descriptive statistics case study A, respondents (N=120)

Type Variable Mean s.d. Min. Max. Skewness

Innovativeness 1. Innovative cogn. style 71.4 7.16 51 88 -0.490
2. Innovative personality 31.1 3.32 20 39 -0.524
3. Innovative behaviour 23.5 3.01 15 30 -0.411

Centrality 4. Degree 40.3 33.1 1 186 1.431
5. Betweenness 1012 1692 0 13347 4.255
6. Farness 2065 332 1525 3716 1.684
7. Eccentricity 5.13 0.528 4 7 0.835

Density & 8. Density 0.405 0.179 0 1 0.397
clusters 9. Weak components 1.59 0.921 0 5 1.693

10. nWeak components 12.7 22.7 0 100 3.010
Structural 11. Effective size 25.0 23.5 1 146 2.004
holes 12. Efficiency 0.621 0.154 0.249 1 0.206

13. Constraint 0.115 0.192 0.015 1 3.717
14. Hierarchy 0.042 0.179 0 1 5.255

Background 15. Career type 3.90 1.38 1 6
control 16. Expatriate status 1.75 0.891 1 3

17. Gender 1 2
18. Nationality 1 2

N=120 for all variables
n: normalised and multiplied by 100

Table 16. Descriptive statistics case study A, Aaltoes group (N=792)

Type Variable Mean s.d. Min. Max. Skewness

Centrality 4. Degree 30.2 29.2 1 186 1.645
5. Betweenness 699 1300 0 13347 4.394
6. Farness 2189 364 1525 4021 1.282
7. Eccentricity 5.27 0.531 4 7 0.503

Density & 8. Density 0.406 0.210 0 1 0.455
clusters 9. Weak components 1.78 1.052 0 7 1.305

10. nWeak components 19.4 27.6 0 100 1.989
Structural 11. Effective size 18.7 20.1 1 146 2.156
holes 12. Efficiency 0.631 0.177 0.111 1 0.062

13. Constraint 0.153 0.209 0.015 1 2.868
14. Hierarchy 0.047 0.189 0 1 4.829

N=792 for all variables
n: normalised and multiplied by 100

4.1.1 Case Study A Sample Properties

The ability to provide descriptive statistics for the social network structure var-
iables both on the level of the whole network (all 792 persons connected in the
Aaltoes Facebook group, the data source) and on sample level (N=120) is excep-
tional for a research study35.

The actual “sampling” happened when 120 out of 792 individuals answered
the innovation questionnaire. Such “sampling” is unintended by the researcher,

35 In a typical social network study, the data about the social network is limited to the sample
level (here, N=120), i.e. the actual social network comprises only the sample (here, N=120
members). In comparison, in this case study A, all social network structural characteristics are
calculated based on the whole network (N=792).
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and thus I put the term in quotes. The question is, how good the 120 respond-
ents’ sample (Table 15) represents the whole Aaltoes Facebook group population
(Table 16). The actual network structure characteristics per individual are the
same for both descriptive statistics (Tables 15 and 16), as they were calculated
based on all 792 networked group members. However, the descriptive statistics
change slightly between “sample” level (N=120) and group level (N=792),
simply as the sample is smaller. In the following, I discuss sample properties per
variable.

When comparing Tables 15 and 16, the descriptive statistics of variables 8, 11
and 14 (density, effective size and hierarchy) are roughly similar in both the
group population and the sample, when considering means, standard devia-
tions, and skewness, as well as minimum and maximum values.

In contrast, the descriptive statistics of variables 6 (farness), and 9 (weak
components) differ between group population and sample levels as their maxi-
mum values on sample level are lower than the maximum values in the group
population. The sample does not include those group members with six or seven
weak components (Table 15 vs. Table 16). Whereas farness is consequently
higher skewed on sample level, its means are still similar in both datasets. The
mean of nWeak components is considerably lower in the sample, compared to
the group population, and skewness on sample level is considerably higher.

All remaining network variables (4, 5, 7, 12 and 13) have some minor issues.
The means of degree and betweenness are higher in the sample. However, their
skewness is lower and the standard deviation is higher in the sample, which
means data quality on sample level is better than on group level. Variable 12
(efficiency) has a higher minimum and is skewed higher in the sample; however,
its means are similar on group and sample level. Constraint has a lower mean
along with a higher skewness on sample level, whereas eccentricity is just
skewed higher.

In principle, the differences between group and sample levels are based on two
effects. First, the sample contains a smaller share of subjects with a degree cen-
trality below ten (15.0% in the sample vs. 27.4% in the group population; 18/120
vs. 217/792 subjects)36. Second, the sample excludes the four subjects with the
highest number of weak components. These two effects explain most differ-
ences between group level and sample level descriptive statistics.

In conclusion, the sample reflects the group level population moderately well,
with various, mostly minor deviations. On average, ego-networks in the sample
are 33% larger (degree mean 40.3 vs. 30.2), but for most variables, the range
(min.-max.) is the same.

4.1.2 Skewness of Variables on Sample Level

Whereas the dependent innovativeness variable values are rather symmetrically
distributed (|skewness| < 0.5) or moderately skewed (0.5 < |skewness| < 1),

36 The numbers are based on the case study A database, in which all measurements are stored
per subject.
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several independent social network structure variables are highly (|skew-
ness|>1) skewed (cf. Table 15).

The skewness of innovativeness gives little reason for concern. The primary
variable, innovative cognitive style is nearly symmetrically37  distributed. Its
skewness (-0.490) indicates a slight leaning towards the higher end of the scale.
The theoretical mean value is 60 (arithmetical mean of the scale’s theoretical
lower and upper extremes 20 and 100), which was exceeded by 19% by the
measured mean (71.4, Table 15). Whereas the skewness of the two secondary
variables (innovative personality and innovative behaviour) is similar to inno-
vative cognitive style (-0.524 and -0.411 vs. -0.490), both exceed their theoret-
ical means (24 and 18, respectively) by roughly 30%. Thus, the quality of the
secondary innovativeness variables is more problematic than the quality of the
primary innovativeness variable. One possible explanation for the skewness and
the higher measured means compared to theoretical means is the context – the
Aalto Entrepreneurship Society Aaltoes Facebook group was explicitly related
to entrepreneurship. Thus, it is likely that group members were – at least to
some extent – entrepreneurial minded. Some of that entrepreneurial mind-set
may show in the slightly elevated mean levels of innovativeness38. In that re-
spect, the slight skewness is most likely reflecting the reality of the Aaltoes Fa-
cebook group, and not measurement-induced skewness.

Regarding structural network characteristics, the distribution of the variables’
values leans to the left, with a long(er) tail to the right. This “left leaning” skew-
ness indicates that the individual ego-networks are typically smaller, with a long
tail towards higher values. Indeed, based on the case study A database, 56.7% of
the subjects are in the 1-40 degree centrality range vs. 43.3% in the 41-186
range. The most skewed variables are betweenness, constraint and hierarchy,
which indicates that most subjects are relatively weakly connected on overall
network level, even if the mean density on ego-network level is 0.405. In that
respect, some kind of “small world effect” (Milgram, 1967) emerges from the
data.

In conclusion, there are three different effects related to skewness, all of which
can be explained. First, measured innovativeness is higher than theoretically
expected (theoretical means are exceeded by 19-30%), most likely due to the
context of entrepreneurship. Second, there are simply more small ego-networks
than large ego-networks, which is typical for social networks (and social net-
work research). Third, there seems to be a “small world effect” (Milgram, 1967)
in place. Those second and third effects most likely cause several structural net-
work variables’ distributions to be highly skewed towards smaller values. Alt-
hough high skewness is regrettable from the statistical analysis point of view,
the observed skewness is based on the type of data in use – social network data
– and thus is neither unexpected nor a reason for major concern about data
quality.

37 Symmetrically in the meaning of not skewed, i.e. the left side integral equals the right side
integral, though not necessarily comprising a Gaussian normal distribution.
38 Originally, the concepts entrepreneur and innovator were the same (Schumpeter, 1949:263)
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4.2 Case Study A Tests for Control Variables

In this Subchapter, I report the bivariate correlation coefficients, controlled bi-
variate correlations, and the role of control variables. Findings on model A level
(based on model fit) are reported in the next subchapter. Table 17 shows the
bivariate correlations. Those correlations are calculated as follows: Pearson's
correlation coefficient r for the main variables 1-14; Spearman's rank correlation
coefficient ρ for ordinal control variables 15-16 career type and expatriate sta-
tus; and the point-biserial correlation coefficient rpb (and ρpb) for dichotomous
control variables 17-18 gender and nationality.

Whereas in Table 17, I treat the control variables career type and expatriate
status as ordinal (both career type and expatriate status can be ranked) and
gender and nationality as dichotomous dummy variables, as a precaution I also
treat all four background control variables as nominal. Table 18 shows the re-
sults of the one-factorial (also called one-way) analysis of variance (ANOVA) F-
tests and the t-tests (for dichotomous variables) for means (see also Tables A5-
2–A5-5 in Appendix 5 for details). For all F and t, p<0.05 indicates that variance
between groups (e.g. between Finns and non-Finns for nationality) is signifi-
cantly higher than variance within groups. In such cases, the control variable
may significantly interact with the respective main variable. The t-test values
(and significances) reported assume equal variances. I also ran Levene's test for
equality of variances, which indicated that the t-values change significantly in
several cases when equal variances were not assumed. However, in none of
those cases the differences in the two significance values (equal variances as-
sumed vs. not assumed) were significant in themselves. The most problematic
control variables are career type and expatriate status.

Based on F-tests, career type interacts significantly with four main variables
– weak components (raw and normalised), constraint and hierarchy. In addi-
tion, career type interacts significantly with the two secondary innovativeness
variables innovative personality and innovative behaviour, however, not with
the primary innovativeness variable innovative cognitive style (F=1.309,
p=0.265). Still, based on the significant interactions with four independent var-
iables, I decided to control for career type.

Regarding expatriate status, the situation is even more critical – this control
variable may interact with up to eight main variables (1-4, 6, 10-11, 13), as well
as with career type. The expatriates who had worked abroad were significantly
more innovative (r=0.205, p=0.024, Table 17) than the subjects who did not (or
for less than 2 years) work abroad. However, the causality is unclear – do expat-
riates become more innovative or are innovators inclined to become expatri-
ates? Expatriates have significantly smaller networks (r=-0.302, p=0.001), oc-
cupy remoter (in terms of farness) network positions (r=0.243, p=0.007), their
effective network size is significantly smaller (r=-0.275, p=0.002), and they are
significantly higher constrained (r=0.299, p=0.001). Consequently, I decided to
control for expatriate status as well.
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Table 17. Case study A bivariate correlations, uncontrolled
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Table 18. Case study A F- and t-test results of control variables

Variable Career type Expatriate st. Gender Nationality
F Sig. F Sig. t Sig. t Sig.

 1. Innovative cogn. style 1.309 0.265 4.931 0.009 -0.142 0.887 -0.649 0.518
 2. Innovative personality 4.233 0.001 3.961 0.022 -0.933 0.353 -1.611 0.110
 3. Innovative behaviour 2.376 0.043 4.601 0.012 0.159 0.874 -0.213 0.832
 4. Degree 1.813 0.116 10.093 0.000 1.313 0.192 1.915 0.058
 5. Betweenness 0.576 0.718 2.546 0.083 1.342 0.182 -0.363 0.717
 6. Farness 1.664 0.149 8.605 0.000 -0.194 0.846 -1.998 0.048
 7. Eccentricity 0.837 0.526 1.278 0.282 0.784 0.435 0.000 1.000
 8. Density 2.059 0.076 0.685 0.506 0.472 0.638 2.303 0.023
 9. Weak components 2.789 0.021 0.087 0.916 0.195 0.846 -1.926 0.057

 10. nWeak components 4.819 0.000 2.801 0.065 0.113 0.911 -1.974 0.051
 11. Effective size 1.793 0.120 6.883 0.001 1.148 0.253 1.294 0.198
 12. Efficiency 2.278 0.051 2.817 0.064 -0.815 0.417 -2.718 0.008
 13. Constraint 3.224 0.009 4.922 0.009 -0.253 0.801 -0.278 0.782
 14. Hierarchy 3.178 0.010 2.604 0.078 -0.354 0.724 0.795 0.428
 15. Career type   2.717 0.070 -0.155 0.877 0.077 0.938
 16. Expatriate status 6.475 0.000   -0.491 0.625 -3.465 0.001
 17. Gender 1.754 0.128 1.732 0.182   -1.259 0.210
 18. Nationality 2.139 0.066 7.233 0.001 -1.259 0.210

DF within groups 103 106 107 107

n: normalised.

In terms of nationality, Finns have significantly denser networks than non-
Finns (means 0.42 vs. 0.31, p=0.023, Tables 18 and A5-5 in Appendix 5), as
expected for a relatively well-connected, small people. Accordingly, non-Finns
have significantly more efficient networks (means 0.72 vs. 0.61, p=0.008), and
they occupy remoter network positions (Farness mean 2218 vs. 2041, p=0.048).
As expected, based on the Finnish sampling context, non-Finnish subjects are
often expatriates (means 2.44 vs. 1.64, p=0.001).

Finally, gender does not to interact significantly with any other variable.
Consequently, I control for both career type and expatriate status by partial-

ling, i.e. by regressing the respective correlations per career type and expatriate
groups. Table 19 provides the controlled correlations39.

Controlling for career type and expatriate status results in marginal changes
in the bivariate correlation coefficients (cf. Table 17 vs. Table 19). Only one cor-
relation changes from significant to non-significant, between nationality and
farness (r=0.181, p=0.048 vs. r=0.106, p=0.255). Regarding the correlations
between network structure characteristics and innovativeness, only three sig-
nificant correlations manifest – nWeak components, constraint and hierarchy
correlate with innovative cognitive style.

39 In addition, I controlled for career, expatriate status and nationality. The results are similar
with no change in the significance of any correlations. The results are available on request.
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Table 19. Correlations controlled for career type, expatriate status
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4.3 Model A Fit and Hypotheses Test Results

Model A (Fig. 2, p. 58) aims to explain how structural social network character-
istics predict individual innovativeness. The model A path analysis, including
estimated correlations between independent variables, estimated, standardised
regression weights, as well as squared multiple correlations (per dependent var-
iable), is presented in Fig. 6.

Figure 6. Model A path analysis (N=120)

The construct structural holes is operationalised by the inverse of constraint,
the concept clusters by weak components, and closeness is operationalised by
the inverse of farness.

In the path model, all estimated covariances between independent variables
are significant (p<0.05). However, only two of the estimated regression weights
are significant – one for the path from density to weak components. (β=-0.22,
p=0.016) and the other for the path from constraint to innovative cognitive
style (β=0.36, p=0.032). All other estimated regression weights (for paths to-
wards dependent variables innovative cognitive style and density) are not sig-
nificant. Accordingly, χ2 is rather high with a probability of p=0 (Table 20) and
thus the hypothesized model A1 is rejected.

Table 20. Model A path analysis statistics

Model Chi2 p DF Chi2/DF NFI CFI RMSEA

A1. Hypothesized 33.4 0.000 5 6.67 0.889 0.900 0.218
A2. Saturated 0 - 0 - 1.000 1.000 -
A3. Independence 299.7 0.000 15 19.98 0.000 0.000 0.399

NFI: Bentler-Bonett Normed Fit Index
CFI: Comparative Fit Index
RMSEA: Root Mean Square Error of Approximation

However, compared to the independence model A3, the hypothesized model A1
fits slightly better, with both normed and comparative fit indices NFI and CFI
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in the range of mediocre fit (0.85-0.9). Still, a RMSEA>0.1 indicates poor fit for
both models A1 and A3.

I analysed three additional versions of model A, in which I varied the meas-
urement of the construct structural holes. In the first version, I measured struc-
tural holes by hierarchy, in the second by betweenness, and in the third by both
constraint and hierarchy. All these additional versions of model A share the
same problems with the original model A – a too high χ2, zero-probability, and
a RMSEA>0.1.

In conclusion, the theoretical model A social network structure predicts in-
novativeness does not fit the case study A measurements. Consequently, the
model is rejected.

4.3.1 Case Study A Hypotheses Tests Results

Even as model A is rejected, it is worthwhile to evaluate how the nine hypotheses
applicable to model A fit to the empirical data. Thus, for each hypothesis, I syn-
thesise the evidence on path level (in model A) and from bivariate correlations.
As established in Subchapter 4.2, there is a need to control for career type and
expatriate status. Performing such control results in marginal changes in the
bivariate correlation coefficients (cf. Table 17 vs. Table 19). Only one correlation
changes from significant to non-significant, between nationality and farness
(r=0.181, p=0.048 vs. r=0.106, p=0.255). Regarding the correlations between
network structure characteristics and innovativeness, only three significant cor-
relations manifest – nWeak components, constraint and hierarchy correlate
with innovative cognitive style. In the following, I report the test results per
hypothesis. Table 27 (p. 156) shows an overview of the test results for all hypoth-
eses in case studies A and B.

Hypothesis H1 (innovators’ networks contain a higher share of structural
holes than adaptors’ networks) is not only not supported, it is rather “re-
jected”40: the regression weight of the path from constraint to innovative cog-
nitive style (β=0.36, p=0.032) is significant, though positive, not negative as
predicted. The same applies to the controlled, bivariate correlations between in-
novative cognitive style and both constraint and hierarchy. Both are signifi-
cantly, positively correlated (constraint: r=0.225, p=0.014; hierarchy: r=0.273,
p=0.003; Table 19). In other words, neither individual constraint nor local hi-
erarchy hinders innovativeness – in contrast, both seem to facilitate innovative-
ness. Consequently, as structural holes are measured through the inverse of con-
straint (and alternatively through the inverse of hierarchy), innovativeness and
structural holes are significantly negatively correlated – the opposite of what
hypothesis H1 predicted. However, correlations between innovative cognitive
style and the two further structural holes measures (effective size and effi-
ciency), as well as betweenness are insignificant and thus inconclusive – they
do not support hypothesis H1. In addition, the effect sizes (based on coefficient
of determination r2) of both constraint and hierarchy are small, they explain

40 I use the term “rejected” in order to express that, according to the empirical evidence, a
given (not null) hypothesis receives significant support opposite to the theorised effect.
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only 5.1% and 7.5% of the innovative cognitive style variation, respectively. Still,
the “rejection” of hypothesis H1 is in stark contrast with the main theoretical
stream on structural holes, starting with Burt (1992). However, this finding in-
dicates that Ahuja’s (2000) claim, that – in the context of companies’ ego-net-
works – increasing structural holes has a negative effect on innovation, might
be applicable to networks of persons as well.

In contrast, hypothesis H2 (innovators’ networks contain more discernible
clusters than adaptors’ networks) receives support. Discernible clusters are
measured by weak components, and the highest possible share of bridges in an
ego-network is measured by nWeak components. The share of weak compo-
nents in the ego-network (nWeak components) is significantly correlated to in-
novative cognitive style both when uncontrolled (r=0.195, p=0.032, Table 17)
and when controlled for career type and expatriate status (r=0.194, p=0.035,
Table 19). The correlation of weak components as such to innovative cognitive
style is not significant, though, which is also reflected by the not significant re-
gression weight of the path between weak components and innovative cognitive
style in model A (Fig. 6). In summary, the support for hypothesis H2 is limited
to the share of discernible clusters – this share is significantly higher in innova-
tors’ networks, compared to adaptors’ networks.

Hypothesis H3 (innovators networks contain more dyadic ties than adaptors’
networks) does not receive support. The regression weight neither of the path
between degree and innovative cognitive style nor of the path between weak
components and innovative cognitive style is significant.

Hypothesis H5 (an increase in density reduces dyadic ties) receives weak sup-
port. The maximum number of dyadic ties is measured by weak components.
Indeed, the correlation between density and weak components is significant
and negative (r=-0.207, p=0.024, Table 19), as expected. Even if weak compo-
nents only indicate the possible existence of dyadic ties, a significant correlation
between density and weak components suggests a correlation between density
and dyadic ties. In conclusion, hypothesis H5 is weakly supported.

Similarly, hypothesis H6a (innovators connect to clusters through dyadic ties)
receives weak support through the same logic applied as for hypothesis H5.
With a highly significant correlation between density and nWeak components,
and a significant correlation between nWeak components and innovative cog-
nitive style, I deduct that some of the innovators’ bridge ties need to be dyadic.
However, this is a deduction based on a combination of two bivariate correla-
tions, and thus it is weak. Consequently, the support for hypothesis H6a is weak.

Hypotheses H7 (degree centrality in innovators’ networks is higher than in
adaptors’ networks), H8 (closeness centrality in innovators’ networks is higher
than in adaptors’ networks) and H9 (innovators’ networks are less dense than
adaptors’ networks) are not supported. None of the regression weights of the
paths between the variables degree, farness (the inverse of closeness), and local
density on the one hand and innovative cognitive style on the other is signifi-
cant (Fig. 6). The same applies to the respective bivariate correlations – none
are significant (Table 19).
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Regarding hypothesis H7, in an organisational context, degree centrality has
been found to correlate negatively with exploratory innovation (Phelps,
2010:902). Even if exploratory innovation is only one phase of innovation, hy-
pothesis H7 and this finding are in contradiction to each other on theoretical
level, which is reflected on empirical level in the non-significant correlations be-
tween innovativeness and degree.

The situation is similar for hypothesis H9 (local density restrains innovative-
ness). The lack of support for this hypothesis indicates that another claim made
in the context of company networks may be generalised to social networks of
persons (similar as for hypothesis H1): the higher a startup's structural embed-
dedness in its cooperative social network (i.e. its local density), the more inno-
vative it is (Shan et al., 1994). Hypothesis H9 and this claim oppose each other,
and accordingly the correlation between innovative cognitive style and local
density is not significant.

Finally, hypothesis H10 (an increase in degree centrality leads to a decrease in
density) is not supported. In that respect, it seems that Phelps’ (2010:902) evi-
dence on the negative correlation between degree centrality and density cannot
be generalised to social networks of individual persons. Interestingly, Milgram’s
“small world effect” with relatively low density on overall network level in spite
of high local density (1967) is most likely in place (as argued in Subchapter 4.1),
without causing an effect on the level of ego-networks (as in hypothesis H9).

In conclusion, three hypotheses receive weak to modest support – hypothesis
H2 (innovators’ networks contain more discernible clusters than adaptors’ net-
works) is supported when considering the share of discernible clusters, whereas
hypothesis H5 (an increase in density reduces dyadic ties), and hypothesis H6a
(innovators connect to clusters through dyadic ties) receive weak support. In
contrast, hypothesis H1 (innovators’ networks contain a higher share of struc-
tural holes than adaptors’ networks) is not supported, it is rather “rejected”. The
five remaining hypotheses to be tested in case study A (H3 and H7-H10) do not
receive support.

4.3.2 Non-Hypothesized Correlations in Case Study A

Several correlations are noteworthy, even if I did not theorise about them prior
to the data analysis, due to a lack of extant theory. The correlations are in such
high magnitude that, in the following, I use effect sizes.

First, degree centrality affects strongly, and highly significantly, betweenness
(r2=0.635, p=0.000, Table 19), closeness (the inverse of farness; r2=0.549,
p=0.000) and especially effective size (r2=0.953, p=0.000). Such large effect
sizes are rare in small networks (e.g. Burt, 1992:124; Oh & Kilduff, 2008). How-
ever, if all three centrality measures (and thus the concepts they represent) be-
come too similar in larger networks (as in this case study), a need for other,
more independent centrality concepts arises. More importantly, effective size
becomes a concept that is next to useless in larger networks (as it is reflected by
degree already), and thus its deployment to measure structural holes becomes
problematic.
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Second, constraint and hierarchy correlate highly significantly with each
other, as well as with weak components (when normalised) – to such degree
that nWeak components explains 48% of hierarchy (r2=0.480, p=0.000, Table
19) and 65% of constraint (r2=0.653, p=0.000). Notably, and unexpectedly,
these correlations are of positive nature – a higher share of weak components
means higher constraint. Furthermore, farness also correlates strongly, and
highly significantly, with constraint (r=0.793, p=0.000), as well as with eccen-
tricity (r=0.759, p=0.000). When synthesising all these correlations, it could be
argued that persons with a smaller, remoter (as in farness), rather eccentric net-
work with access to various clusters (i.e. weak components) are higher con-
strained and closer to hierarchy than those with large, centrally positioned net-
works. Compared to Burt’s contrary assumptions about positions close to struc-
tural holes (1992:18-30), this is a puzzling observation. This finding is worth
being kept in mind for the cross-case study synthesis (Subchapter 7.1).

4.4 Case Study A Summary

The theoretical model A social network structure predicts innovativeness does
not fit the case study A evidence and is consequently rejected. Likewise, hypoth-
esis H1 (innovators’ networks contain a higher share of structural holes than
adaptors’ networks) is “rejected”.

Still, three hypotheses receive some, limited support. Hypothesis H2 (innova-
tors’ networks contain more discernible clusters than adaptors’ networks) is
supported when considering the share of discernible clusters, whereas hypoth-
esis H5 (an increase in density reduces dyadic ties), and hypothesis H6a (inno-
vators connect to clusters through dyadic ties) receive weak support. The five
remaining hypotheses to be tested in case study A (H3 and H7-H10) do not re-
ceive support.

Such bad model fit in combination with (limited) support for only three out of
nine hypotheses puts the underlying causality of case study A into question – is
there really a causal effect between social network structure and a person’s in-
novativeness? Case study B tests a model based on the opposite causality, and
the results may provide a better explanation of case study A as well.

One of the clear results of case study A is that adaptors maintain significantly
more structural holes in their social networks than innovators41. Furthermore,
due to the strong correlations of both constraint and hierarchy with the share of
weak components as well as with farness, a puzzling deduction emerges – indi-
viduals with a smaller, remoter, rather eccentric social network are higher con-
strained and closer to hierarchy than individuals with large, centrally positioned
networks. This deduction is in contrast to Burt’s assumptions about positions
close to structural holes (1992:18-30).

41 As the KAI scale ranges from adaptor to innovator, adaptors’ bivariate correlation coeffi-
cients are simply the inverse of innovators’ correlation coefficients (e.g. r=-0.225 becomes
r=0.225).
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One of the problems that case study A illustrates is the measurement of net-
work centrality. Contrary to the situation in small social networks, where cen-
trality measurements typically do not covariate (e.g. Burt, 1992:124; Oh &
Kilduff, 2008), in mid-sized social networks such as the one in this case study A
(mean degree>30), the correlations between degree and betweenness and close-
ness, respectively, are very high (r=0.741–0.797, p=0.000, Table 19, p. 104).
Thus, a need for other, more independent centrality concepts arises.
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5. Case Study B – Innovators Develop
Their Networks

Case study B tests theoretical model B innovators develop their social net-
works. The core assumption here is that an individual’s actions shape the indi-
vidual’s social network, i.e. the social network is an outcome, not an antecedent
as in case study A. In this case study B, innovators are expected to shape their
social network topologies significantly different from adaptors’ topologies.

The following four subchapters provide (a) descriptive statistics; (b) tests for
control variables; (c) an evaluation of model B fit and hypotheses tests; and (d)
an emerging framework of innovators’ social network topologies.

The interviews of the ten most innovative individuals in case study B (and A)
are reported in Chapter 6.

5.1 Descriptive Statistics

As in case study A, network structure characteristics in case study B comprise
variables directly measured (degree centrality in the years 2013, 2014 and
2017), and variables calculated (all normalised variables, such as nDyads and
nGrowth; as well as growth and growth acceleration). In addition, several var-
iables are coded (dyads, density index, constraintC and clusters; see Appendix
2). In order to provide a complete overview, Table 21 includes the descriptive
statistics for all variables measured, coded, and calculated in case study B. How-
ever, only the variables numbered from 1 to 18 are deployed in the following
analyses. There are three reasons to exclude the other (non-numbered) varia-
bles from further analysis. The first reason is to eliminate variables for which
representation as both raw values and normalised values is unnecessary. In
those cases, I aimed for a choice of either the raw or the normalised variable,
based on which of the two is less covariant with other network variables. The
second reason is related to dyads, only. Whereas issues related to data coding
made it necessary to introduce a minimum and a maximum possible value, it
does not make sense to use all three values, minimum, maximum and average
for both raw and normalised variables. In that respect, I decided to continue
analysing with the average value for the raw variable and the extremes for the
normalised variables, thus limiting analysis operations to three instead of six
similar variables. The third reason relates to the longitudinal control variables.
Both growth and growth acceleration are calculated through degree centrality
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in the years 2013, 2014 and 2017. Covariations between degrees of all three
years are very high, the three growth periods have strong covariation, and the
possible decline or acceleration in growth is taken into account by a dedicated
variable growth acceleration already. In that respect, I reduced unnecessary
“clutter”, and removed as many of these longitudinal control variables as possi-
ble. I still analysed a bivariate correlation table with all 27 possible variables,
but the eight additional variables (those not numbered in Table 21) did not pro-
vide any findings that were not already covered by the 18 chosen variables.

Table 21. Descriptive statistics – case study B

Type Variable Mean s.d. Min. Max. Skewness

Innovativeness 1. Innovative cognitive style 67.6 6.97 53 85 0.115
2. Innovative personality 29.8 3.97 16 38 -0.747
3. Innovative behaviour 23.1 3.33 12 30 -0.662

Network 4. Degree [2013] 356 396 52 2450 3.161
Dyads (min.) 8.54 8.85 0 38 1.648

5. Dyads (average) 11.2 9.16 0 42 1.539
Dyads (max.) 13.5 11.3 0 49 1.417

6. nDyads (min.) 5.00 5.89 0 38 2.393
7. nDyads (max.) 5.90 5.64 0 39 2.643
8. Density index 3.23 1.24 1 5 -0.03
9. ConstraintC 0.187 0.127 0.005 0.500 0.275

10. Clusters 3.13 1.45 1 8 0.454
Network, Degree 2014 462 487 71 3235 3.299
longitudinal 11. Degree 2017 731 718 106 4873 3.218

Growth 2013-2014 123 141 1 924 3.352
Growth 2014-2017 104 115 9 886 4.202

12. Growth 2013-2017 108 108 11 731 3.597
nGrowth 2013-2014 51.5 74.2 1.86 703 6.655
nGrowth 2014-2017 27.4 19.4 2.05 105 1.948

13. nGrowth 2013-2017 45.0 45.5 2.69 254 2.977
14. Growth acceleration 119 123 11.8 1006 4.641

nGrowth acceleration 94.2 120 1.81 992 5.071
Background 15. Career type 3.11 1.45 1 6
control 16. Expatriate status 1.66 0.841 1 3

17. Gender 1 2
18. Nationality 1 2

N=109 for all variables
n: normalised and multiplied by 100

As in case study A, several variables are skewed also in case study B. The two
secondary innovativeness variables, innovative personality and innovative be-
haviour, are even higher skewed in case study B than in case study A, though
only moderately. However, the primary innovativeness variable innovative cog-
nitive style is much less skewed – in absolute terms (0.115) its values are nearly
symmetrically distributed. In addition, the measured mean of innovative cog-
nitive style (67.6, Table 21) exceeds its theoretical mean (60) only by 12.7%, less
than in case study A. The same tendency holds for the two secondary innova-
tiveness variables, whose measured means are closer to the theoretical mean
than in case study A (26% higher compared to 30% higher). The effect of higher
measured means than theoretical means is most likely due to sampling, as in
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case study A. About 40% of the case study B subjects worked in at least one pro-
gramme funded by the Finnish Funding Agency for Innovation Tekes, which re-
wards innovation and thus, possibly attracts innovators. This situation points
towards sampling based skewness, instead of measurement-induced skewness,
as in case study A.

Some network structure characteristics are skewed as well, with the excep-
tions of density index, constraintC and clusters. As in case study A, the left-
sided skewness of degree points to the fact that about two thirds of the networks
are in the smaller, 52-355 degree centrality range (69.7% in the year 2013), with
the rest forming a “long-tail” up to 2450 (30.3%) (all values based on the data-
base containing all measures per subject). Similar effects are at play with
growth (in all forms), especially as growth is calculated based on degrees (year
2017 vs. year 2013). Thus, some manifestation of a “small world effect” is at play
in case study B as well, as in case study A.

In summary, several main variables, namely innovative cognitive style, den-
sity index, constraintC, and clusters are nearly symmetrically distributed. In
contrast, those variables that are based on measuring alters, such as dyads, de-
gree or growth show high skewness, indicating a “small world effect” typical for
social networks. This is neither unexpected nor a reason for major concern
about data quality.

5.2 Case Study B Tests for Control Variables

Table 22 lists the case study B bivariate correlations, without controlling. Three
control variables (career type, gender and nationality) correlate significantly
with innovativeness and several network structure variables, respectively. Thus
any of those three control variables may play a contaminating or mediation role,
or cause spuriousness (cf. Section 3.3.5 and Spector & Brannick, 2011). Conse-
quently, as in case study A, I investigate the control variables deeper.

As in case study A, in Table 22 I treat the control variables career type and
expatriate status as ordinal and gender and nationality as dichotomous
dummy variables – and, as a precaution, I also treat all four background control
variables as nominal. Table 23 shows the results of the one-factorial ANOVA F-
tests and t-tests for means (for further details see Tables A5-6–A5-9, Appendix
5). As in case study A, I also ran Levene's test for equality of variances, which
indicated that the t-value changes significantly in six cases when equal variances
were not assumed. However, in none of those cases the differences in the two
significance values (equal variances assumed vs. not assumed) were significant
in themselves. The most problematic control variables in case study B are still
career type, gender and nationality.
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Table 22. Case study B bivariate correlations, uncontrolled
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Based on bivariate correlations (when treated as ordinal), and F-tests (when
treated as nominal), career type may interact significantly with twelve main
variables – all three innovativeness variables as well as all network structure
characteristics except dyads (average) and growth acceleration. Thus, I de-
cided to control for career type. In addition, as in case study A, career type cor-
relates significantly with innovative cognitive style (r=0.411, p=0.000, Table
22). This may indicate that innovators more often work as entrepreneur or in
the industry, instead as academic or student (innovative cognitive style means
71.8 for career type entrepreneur and 69.8 for industrial vs. 65.2 for academic
and 62.4 for student, all p=0.001, Tables 23 and A5-6 in Appendix 5). In addi-
tion, entrepreneurs’ network are – on average – comparatively larger and
denser, and contain more clusters than students’ or academics’ networks.

Regarding expatriate status, the ANOVA F-tests show significant interaction
only with constraintC and clusters, indicating that expatriates (>3 years
abroad) are significantly less constrained than non-expatriates (means 12.9%
vs. 22.5%, p=0.001, Tables 23 and A5-7 in Appendix 5), and at the same time
maintain a significantly greater number of clusters (means 3.69 vs. 2.79,
p=0.015). This finding makes sense as expatriates, due to their higher number
of geographical locations, typically operate in more contexts, and thus clusters,
than non-expatriates. In addition, as expatriates’ clusters are geographically dif-
ferent, expatriates are expected to experience fewer brokers between their clus-
ters than non-expatriates.

Table 23. Case study B F- and t-test results of control variables

Variable Career type Expatriate st. Gender Nationality
F Sig. F Sig. t Sig. t Sig.

 1. Innovative cogn. style 4.697 0.001 0.808 0.449 -2.253 0.026 3.460 0.001
 2. Innovative personality 3.644 0.004 2.818 0.064 -2.401 0.018 1.081 0.282
 3. Innovative behaviour 3.082 0.012 1.454 0.238 -1.216 0.227 0.671 0.503
 4. Degree 3.700 0.004 1.028 0.361 -1.896 0.061 0.787 0.433
 5. Dyads (average) 1.435 0.218 0.950 0.390 -0.729 0.467 -2.870 0.005
 6. nDyads (min.) 5.855 0.000 2.418 0.094 1.715 0.089 -3.408 0.001
 7. nDyads (max.) 5.147 0.000 2.366 0.099 1.772 0.079 -3.240 0.002
 8. Density index 6.023 0.000 2.400 0.096 -2.848 0.005 2.446 0.016
 9. ConstraintC 3.686 0.004 7.474 0.001 0.542 0.589 3.320 0.001

 10. Clusters 2.880 0.018 4.374 0.015 -0.838 0.404 -3.185 0.002
 11. Degree 2017 3.002 0.014 0.745 0.477 -1.909 0.059 0.237 0.813
 12. Growth 2013-2017 2.538 0.033 0.457 0.634 -1.649 0.102 -0.355 0.723
 13. nGrowth 2013-2017 3.672 0.004 2.021 0.138 0.617 0.539 -2.579 0.011
 14. Growth acceleration 1.536 0.185 0.296 0.745 0.261 0.795 1.261 0.210
 15. Career type 0.301 0.741 -1.294 0.198 2.588 0.011
 16. Expatriate status 0.288 0.918 -0.335 0.739 -4.062 0.000
 17. Gender 1.708 0.139 0.485 0.617 -0.806 0.422
 18. Nationality 3.874 0.003 8.241 0.000 -0.806 0.422

DF within groups 103 106 107 107

n: normalised.
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In terms of gender, male respondents were significantly more innovative than
female respondents (innovative cognitive style means 68.7 vs. 65.7, p=0.026,
Tables 23 and A5-8 in Appendix 5), confirming the KAI’s potential imbalance
related to gender. Also in Kirton’s study, men were measured as significantly
more innovative than women (means 98.1 vs. 90.8 on a 32-160 KAI scale; Kir-
ton, 1976:625). Male respondents also had denser networks than female re-
spondents had (means 3.48 vs. 2.80, p=0.005). As both innovativeness and
density (and thus an independent and a dependent variable) are affected, I de-
cided to control for gender.

Regarding nationality, Finnish respondents were significantly more innova-
tive than non-Finns (means 69.2 vs. 64.6, p=0.001, Tables 23 and A5-9 in Ap-
pendix 5); with non-Finns having a significantly higher amount of dyads (means
14.5 vs. 9.41, p=0.005). As in case study A, the ego-networks of Finns were sig-
nificantly denser (means 3.44 vs. 2.84, p=0.016) than non-Finns, and non-
Finnish subjects were often expatriates. The non-Finnish subjects also had sig-
nificantly more clusters (means 3.71 vs. 2.82, p=0.002) and significantly better
access to structural holes (constraintC means 13.5 vs. 21.6, p=0.001) than
Finns. In conclusion, I decided to control for nationality.

Finally, the longitudinal control variables degree 2017 and growth (raw and
normalised) interact with both independent and dependent variables. Remark-
ably, degree 2017 can be explained nearly exclusively through degree [2013]
(r2=0.874, p=0.000). In addition, there seems to be an optimum for network
growth for innovators, as the significant, positive correlation between innova-
tive cognitive style and growth (r=0.225, p=0.019), combined with the signifi-
cant, negative correlations between innovative cognitive style and nGrowth
(r=-0.210, p=0.029) indicate. In other words, innovators seem to grow their
networks in absolute terms rather strongly; however, they seem to limit the
growth when it reaches a certain share of their network size. In principle, there
is reason to control for growth. However, I decided to initially control only for
career type, gender and nationality and after doing so re-evaluate the need to
control for growth, based on the impact on the longitudinal control variables.

As in case study A, I controlled by partialling, here regressing the respective
correlations per career type, gender and nationality42. The controlled correla-
tions are listed in Table 24.

Controlling for career type, gender and nationality has an impact on the two
(possibly) U shaped relations: the controlled, bivariate correlations between in-
novativeness and dyads, as well as innovativeness to growth are not significant.
In contrast, when uncontrolled, the respective bivariate correlations were sig-
nificant. Still, the directions of the correlations are the same – controlled and
uncontrolled (Tables 22 and 24, respectively). Besides these changes, most sig-
nificant correlations when uncontrolled are still significant when controlled
through partialling (Table 24).

42 In addition, I controlled for career, expatriate status, gender, and nationality. The results
are similar with no change in the significance of any correlations. The results are available on
request.
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Table 24. Correlations controlled for career, gender, nationality
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Remarkably, even when controlling for career type, gender and nationality,
growth retains its inverse U-shaped relations to density index and constraintC.
Whereas absolute growth leads to significantly higher density and constraint
(r=0.381, p=0.000 and r=0.241, p=0.013), relative growth leads to a significant
reduction in density and constraint (r=-0.430, p=0.000 and r=0.280, p=0.004)
in an ego-network (all r and p values based on Table 24).

Table 24 also indicates that expatriate status may interact only with con-
straintC, and not with clusters (as previously indicated by the significant F-test,
Table 23).

5.3 Model B Fit and Hypotheses Test Results

Model B aims to explain how innovators’ networking actions create different
social network topologies than adaptors’ networking actions, and what the dif-
ferences in the topologies are, in response to research question 1 How does an
innovator’s social network topology differ from an adaptor’s?

Fig. 7 displays the path analysis of model B, including estimated, squared mul-
tiple correlations per dependent variable. All estimated, standardised regres-
sion weights greater than |0.18| are significant (p<0.05) with the exception of
the regression weights for the path between variables innovative cognitive style
and dyads (p=0.055).

Figure 7. Model B path analysis (N=109)

Based on the very low χ2=1.382 combined with a high probability (p=0.847),
RMSEA=0, and fit index values close to 1 (see Table 25), the hypothesized model
B1 fits closely to exactly to the measurements. Still, the potentially contaminat-
ing or moderating roles43 of career type, gender and nationality need further
examination. Consequently, I performed three sets of controlled path analyses.

43 Based on the comparison of correlations in Table 22 (uncontrolled) and Table 24 (con-
trolled), both spuriousness and mediation can be excluded for all four background control
variables.
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The longitudinal controls growth and growth acceleration do not interact
with any of the independent variables when controlled for career type, gender
and nationality (Table 24) and thus I do not control for them on model B level.

5.3.1 Controlling for Career Type, Gender, and Nationality

Controlling on model level means analysing path models per control variable,
e.g. for gender the effect of pitting two path models, grouped into women and
men, against each other. Thus for each control variable career type, gender and
nationality I derived a set of models, reported in Table 25. The first observation
is that, except model B8, none of the controlled models B4-B15 fits better to the
measurements than the hypothesised, uncontrolled model B1 (Fig. 7), when
evaluated through χ2, RMSEA, and fit indices NFI and CFI. Still, the model fit
differences between unconstrained, constrained by structural weights, and in-
dependence models provide information about what role the control variable in
question may play. Consequently, I assess the three background control varia-
bles individually, in detail.

Table 25. Model B path analysis statistics

Model Chi2 p DF Chi2/DF NFI CFI RMSEA

Model B
B1. Hypothesized 1.382 0.847 4 0.346 0.994 1.000 0.000
B2. Saturated 0.000 - 0 - 1.000 1.000 -
B3. Independence 216.943 0.000 15 14.463 0.000 0.000 0.353

Model B controlled for career type*
B4. Unconstrained 45.517 0.001 20 2.276 0.851 0.890 0.114
B5. Structural weights 112.147 0.000 64 1.752 0.634 0.792 0.088
B6. Saturated 0.000 - 0 - 1.000 1.000 -
B7. Independence 306.192 0.000 75 4.083 0.000 0.000 0.177

Model B controlled for gender
B8. Unconstrained 2.584 0.958 8 0.323 0.989 1.000 0.000
B9. Structural weights 17.050 0.586 19 0.897 0.925 1.000 0.000

B10. Saturated 0.000 - 0 - 1.000 1.000 -
B11. Independence 226.959 0.000 30 7.565 0.000 0.000 0.248

Model B controlled for nationality
B12. Unconstrained 12.324 0.137 8 1.541 0.943 0.977 0.071
B13. Structural weights 18.985 0.458 19 0.999 0.912 1.000 0.000
B14. Saturated 0.000 - 0 - 1.000 1.000 -
B15. Independence 215.673 0.000 30 7.189 0.000 0.000 0.241

NFI: Bentler-Bonett Normed Fit Index
CFI: Comparative Fit Index
RMSEA: Root Mean Square Error of Approximation
*: includes all career types except "other"

The Role of Career Type
When controlling for career type, path analyses are to be performed for all six
career types, i.e. for six groups. However, as the “other” career type contains
only N=6 subjects, it passes the lowest threshold for a group analysis. Accord-
ingly, I was able to perform path analyses only for five career types – all except
“other”. Models B4-B7 in Table 25 show the results (N=109-6=103). Model B4
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assumes that each career type is completely unconstrained from each other, i.e.
that there are five different versions of model B. This is unlikely, as the proba-
bility is nearly zero and RMSEA greater than 0.1. Model B5 assumes that sub-
jects in all career types have commonalities, modelled in such way that covari-
ances and regression weights are constrained through structural weights.
Whereas the probability equals 0, it is noteworthy that both χ2/DF and RMSEA
drop, compared to the unconstrained model B4. Similarly, both models B4 and
B5 perform better than model B7 (which assumes the absence of the path model
B). What clearly shows in models B4-B7 is the low number of observations, per
career type (N varies between 6 and 19). This purely statistical issue causes the
respective probabilities and fit indices to drop, while RMSEA rises.

In conclusion, a person’s career type may take on some contaminating or mod-
erating role, however the preference of model B5 against models B4 and B7
shows that model B is valid across at least five career types (five, as “other” could
not be tested).

The Role of Gender
Controlling for gender means to group the respondents in female and male sub-
jects, i.e. women and men. The path analysis results are shown in Table 25, mod-
els B8-B11. As the group sizes are by far larger than for career type (Nfemale=40
and Nmale=69), the model fit evaluation is conclusive. Strikingly, both the un-
constrained model B8 and the constrained model B9 fit close to perfect to the
measurements (whereas the independence model B11 does not fit). In theory
this would allow two opposing views on gender – in the first view men and
women were to be treated strictly separately (model B8), in the second view
(model B9) they were the same – humans. In practice, based on the case study
B measurements, the differences between women’s unconstrained vs. con-
straint path models as well as between men’s unconstrained vs. constrained
path models, when evaluated for regression weights, are minor44. Most im-
portantly though, the path models do not confirm a contaminating or moderat-
ing role of gender for the path between innovative cognitive style and density
index (indicated by a significant correlation in Tables 22 and 24, pp. 114 & 117):
the estimated, standardised regression weights are 0.45 (women, p=0.002) vs.
0.52 (men, p<0.001) when unconstrained and 0.54 vs. 0.44 (p<0.001) when
constrained.

The Role of Nationality
For this control variable, I grouped nationality into Finns and non-Finns. The
statistical results are shown in models B12-B15, Table 25. With large enough
group sizes (Nnon-Finns=38 and NFinns=71), the model fit evaluation is conclusive.
There is a preference for model B13, with structural weights applied in the same
way for both covariances and regression weights. This model B13 assumes com-
monality between Finns and non-Finns. Among models B12-B15, model B13 has
clearly the lowest χ2/DF, highest probability, lowest RMSEA and highest fit in-
dices, indicating acceptable fit (NFI) to exact fit (all other indicators).

44 The respective four path models are available on request from the author.
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Still, I investigated the estimated regression weights in the path models of
both Finns and non-Finns separately. Figures 8 and 9 show the standardised
estimates for each group, respectively, with structural weights applied. On a first
glance, the regression weights differ only slightly, between the two groups. For
instance, none of the regression weights changes direction (positive to negative
or vice versa). In that respect, model B1 (Fig. 7, p. 118), integrating all national-
ities, seems to be positioned just “in between” the two separate path models for
Finns and non-Finns. However, the probabilities of two regression weights
change significantly when controlled for nationality, in comparison to the un-
controlled path analysis (model B1). The regression weight for the path between
innovative cognitive style and dyads becomes highly significant (p=0.004)
when controlled, whereas the regression weight for the path between density
index and clusters is not significant (p=0.087) when controlled for nationality.

Figure 8. Model B13 path analysis, Finns (N=71)

Figure 9. Model B13 path analysis, non-Finns (N=38)
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Summary
Controlling for career type is possible only for five career types – the type
“other” could not be tested due to too small group size. Still, the controlled mod-
els indicate a preference for the uncontrolled model B1. Thus, if there were a
contaminating or moderating role of career type, it would be limited.

The path analyses for gender did not confirm a possible contaminating or
moderating role of gender for the path from innovative cognitive style to den-
sity index.

Most importantly, controlling for nationality revealed that both Finnish and
non-Finnish innovators have significantly greater amounts of dyadic ties in
their networks than adaptors45. At the same time, the antagonistic effect be-
tween density and clusters becomes insignificant when controlled for national-
ity.

In conclusion, when evaluating the support of hypotheses through model B,
the findings outlined above need to be taken into account; however, there is no
need to investigate separately per career type, per gender or per nationality.

5.3.2 Hypotheses Testing Through Model B

Whereas model B fits the empirical data close to perfect, another question is,
whether the hypotheses it is built upon are supported. Those hypotheses are re-
flected in the paths of the model, and thus are tested by analysing individual
paths. In the following, I test hypotheses by gradually examining the model’s
paths from the left hand side towards the right hand side (Figs. 7-9).

Primary Networking Options (H4) and the Roles of Dyadic Ties (H3)
A person’s primary options for networking are expressed in the set of hypothe-
ses H4 (there are four primary networking options): an individual can add a
dyadic tie (H4a), a redundant tie (H4b), broker alters or others to connect (H4c)
and cut off direct ties (H4d). Except the option to cut off ties (H4d), model B
supports this set of primary options, based on the significant regression weights
between innovative cognitive style and dyads (H4a, Figs. 8 and 9) as well as
between innovative cognitive style and density index (H4b and H4c, Fig. 7, p.
118). As claimed in hypotheses H3 and H4a, innovators expand more often
through adding a dyadic tie than adaptors do (H4a) and thus innovators’ net-
works contain more dyadic ties than adaptors’ networks (H3).

However, three hypotheses (H4b, H4c and H9, see Fig. 4) predicted a negative
effect for the path between innovative cognitive style and density index. In con-
trast, the highly significant regression weight between innovative cognitive
style and density index (β=0.52, p<0.001, Fig. 7, p. 118) is positive. Thus, none
of the three hypotheses receives support; they are rather “rejected”.

In more detail, the measurements suggest that innovators grow their networks
not only through adding dyads (H4a) but also through adding redundant ties
(H4b) based on the highly significant regression weights between innovative

45 As the KAI scale of innovative cognitive style ranges from adaptor to innovator, adaptors’
correlation coefficients are simply the inverse of innovators’ correlation coefficients (e.g.
r=0.302 becomes r=-0.302).
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cognitive style and density index (β=0.52, p<0.001, Fig. 7, p. 118) as well as
between density index and degree (β=0.65, p<0.001, Fig. 7). Furthermore, the
measurements suggest that many alters in an innovator’s network are con-
nected, based on the size of the effect between innovative cognitive style and
density index (β2=0.27, p<0.001, Fig. 7). Accordingly, either innovators broker
alters to connect more often than adaptors do (in contrast to hypothesis H4c),
or alters are well connected in an innovator’s ego-networks per se. I examine
this question in the following chapter, based on qualitative data. The situation
is similar concerning hypothesis H4d (cut off a direct contact). Based on the
average growth of 108 connections per year (see Table 21, p. 112), there is little
evidence that any of the subjects (innovators or adaptors) cuts off large chunks
of ties. Again, the interviews of the top innovators may clarify this issue.

Based on the case study B evidence, reality seems to be more complex than
anticipated: when examining model B, the nuances are in the paths from inno-
vator (operationalised by innovative cognitive style) to dyads and density in-
dex. At least when controlled for nationality, both paths, towards dyads and
towards redundant ties (density index) are significant (β≥0.22, p≤0.004, Figs.
8 and 9). That means that innovators – on average – add both dyads and redun-
dant ties to their networks. And, with the correlation to density far stronger than
that to dyads, innovators also seem to connect alters to each other. The similar-
ity to Uzzi’s (1997) organisational networks is striking – both the innovators in
this case study B as well as Uzzi’s most successful apparel companies combine a
set of dyadic (“arm’s length”) ties and local density (a set of “embedded ties”)
(ibid. 60) at the same time. In contrast, the average adaptor in case study B
lacks both dyadic ties and local density. Thus, some adaptors seem to strive for
dyadic ties (in general, the adaptors’ share of dyadic ties in their network, nDy-
ads, seems to be larger than the innovators’ share, Tables 22 and 24, pp. 114 &
117) whereas other adaptors seem to strive for density. However, there is no co-
herent tendency for the average adaptor. Three explanations are possible: (1) it
seems to be difficult for adaptors to maintain an “integrated” network, as Uzzi
(1997:60) calls it; (2) adaptors just have a variety of individual preferences to-
wards dyads or redundant ties, some aiming for “underembedded arm’s-length”
networks and others for “overembedded” networks (ibid. 60); or (3) adaptors
just accept their social networks “as is”, no matter what topology their individual
ego-network has. All three explanations are coherent with the evidence.

Innovators’ Networks Are Denser Than Adaptors’ Networks (H9)
Based on the highly significant, positive regression weight of the path between
innovative cognitive style and density index (β=0.52, p<0.001, Fig. 7, p. 118),
hypothesis H9 (innovators’ networks are less dense than adaptors’ networks)
does not receive support. That hypothesis predicted a negative correlation.
However, hypotheses H1, H2, H6b and H7 predicted (indirectly) a positive cor-
relation for the same path (cf. Fig. 4). Still, the positive effect size (β2=0.27,
p<0.001, Fig. 7, p. 118) is large and thus there is still no support for hypothesis
H9. On the contrary, the empirical evidence points towards a positive correla-
tion between innovator and local density. As mentioned in case study A (Section
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4.3.1), Shan et al. (1994) link structural embeddedness (i.e. density) to innova-
tion, in a context of start-up networks. Similarly, Schilling & Phelps (2007)
claim that local density in combination with high reach leads to more patents,
with high reach operationalised as “short average path lengths to a wide range
of firms” (ibid. 1113). In addition, Phelps (2010) emphasises the beneficial role
of density for exploratory innovation. Synthesised, all three studies (Shan et al.,
1994; Schilling & Phelps, 2007; Phelps, 2010), as well as Obstfeld’s (2005) claim
that density is one of the “independent predictors of innovation involvement”
(ibid. 120), point towards density as a possible facilitator of innovation. In sum-
mary, although all four studies are set in a context of inter-firm networks, they
clearly explain a “rejection” of hypothesis H9. In consequence, based on the lack
of support for hypothesis H9 in case study A and its “rejection” in case study B,
there is empirical and theoretical evidence supporting a claim local density fa-
cilitates innovativeness, both in the contexts of inter-firm and inter-person net-
works. This finding, that several studies set in the context of firms (Shan et al.,
1994; Uzzi, 1997; Schilling & Phelps, 2007; Phelps, 2010) may also apply to the
context of innovative persons, is to worth being kept in mind when investigating
innovators’ human agency (next chapter) and when synthesizing quantitative
and qualitative findings in Chapter 7.

The Role of Clusters (H2) and How Innovators Connect To Them (H6)
Based on the lack of significant correlations between innovativeness and clus-
ters (Table 24), there is no support for hypothesis H2 (innovators’ networks
contain more discernible clusters than adaptors’ networks).

Based on the significant regression weights of the paths between innovative
cognitive style and dyads (β=0.22–0.34, p=0.004, Figs. 8 and 9) and the path
between dyads and clusters (β=0.37, p<0.001, Fig. 7, p. 118), innovators con-
nect to clusters via dyadic ties. In contrast, the regression weight of the path
between density index and clusters is negative: it is significant when uncon-
trolled (β=-0.19, p=0.03, Fig. 7, p. 118), though not significant when controlled
for nationality (β=-0.13–-0.17, p=0.087, Figs. 8 and 9). Consequently, hypoth-
esis H6a (innovators connect to clusters through dyadic ties) is supported,
whereas hypothesis H6b (innovators connect to clusters through redundant
ties) is not supported. This result is noteworthy when synthesised with the “re-
jection” of hypothesis H4b: innovators add more redundant ties than dyadic
ties; however, they connect to clusters rather via dyadic ties (H6a), not via re-
dundant ties (H6b). The negative regression weight of the path between density
index and clusters even suggests that growing density in an ego-network may
lead to a merger of clusters and thus a reduction of their quantity. This mecha-
nism explains why hypothesis H2 (innovators’ networks contain more discern-
ible clusters than adaptors’ networks) is not supported: even if innovators con-
nect to more clusters than adaptors, that effect is likely counterbalanced by a
continuous process of mergers between clusters.
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An Increase in Density Likely Reduces Dyadic Ties (H5)
Based on the regression weight of the path between density index and dyads,
hypothesis H5 (an increase in density reduces dyadic ties) receives limited sup-
port. Even if the regression weight is not significant, it is negative as hypothe-
sised, and remains negative if controlled (i.e. for all career types, women, men,
Finns and non-Finns) if structural weights are applied to the respective models
(B5, B9 and B13). In that respect there seems to be a consistent, negative impact
of density on the absolute number of dyadic ties. This negative effect becomes
strong when the share of dyadic ties in an ego-network is considered – it is
highly significant between density index and nDyads (r2=0.27-0.37, p=0.000,
Table 24, p. 117). Thus, a slightly adjusted hypothesis H5 “an increase in density
reduces the share of dyadic ties” would be fully supported. This observation sug-
gests that the findings of Baum et al. (2012:529) – although set in the context of
company networks – may apply to innovators as well: whereas benefits from
dyadic ties decrease over time, benefits from closure ties increase.

Innovators and Adaptors’ Networks Contain a Similar Share of Structural
Holes (H1)
Based on the lack of significant correlations between innovativeness and con-
straintC (which represents the inverse of structural holes) (Table 24), there is
no support for hypothesis H1 (innovators’ networks contain a higher share of
structural holes than adaptors’).

However, the path model B allows to analyse the mechanisms how innovators
– indirectly – create structural holes and through what mechanisms structural
holes are closed. For this analysis, the regression weights of the paths between
constraintC and dyads, density index as well as clusters need to be examined.
The mechanisms in place seems to be the following. At first, innovators connect
to clusters through dyads, as outlined above. As long as those bridging connec-
tions stay dyadic, the innovator is the only broker between the new cluster and
the rest of her network, resulting in structural holes between all actors in the
new cluster and all actors in the rest of her network. This is reflected by the neg-
ative, significant regression weight for the path between clusters and con-
straintC (β=-0.48, p<0.001, Fig. 7, p. 118) and the negative, though not signifi-
cant, regression weight for the path between dyads and constraintC (β=-0.12,
p=0.102, Fig. 7, p. 118). Based on the negative, significant regression weight for
the path between density index and constraintC (β=0.37, p<0.001, Fig. 7) den-
sity decreases structural holes. Ultimately, density may even lead to a merger of
clusters, once there are too many brokerage links between clusters, bypassing
ego. In conclusion, there is a possibility that innovators create more structural
holes than adaptors, supporting hypothesis H1. However, the innovators’ incli-
nation towards density counteracts those efforts. There is a lack of direct evi-
dence, though – in that respect the support of H1 is weak.

Degree Centrality in Innovators’ Networks Is Higher than in Adaptors’ Net-
works (H7)
Based on the highly significant correlation between innovative cognitive style
and degree, (r=0.251, p=0.009, Table 24, p. 117) innovators have – on average
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– more alters than adaptors, as predicted in hypothesis H7. This finding con-
firms the main theoretical stream (Ahuja, 2000; Tsai, 2001; Björk & Magnus-
son, 2009).

However, is it so that innovators aim for high degree centrality as such? If they
aim for large social networks, it should show in their network growth. Indeed
the growth rate is significantly higher than the average growth rate of adaptors
(correlation between innovative cognitive style and growth: r=0.225; p=0.019,
Table 22, p. 114); however, the significance is eliminated by controlling for ca-
reer type, gender and nationality (r=0.140; p=0.152, Table 24, p. 117). In con-
clusion, hypothesis H7 receives support; however, it is unclear whether innova-
tors consciously aim for large networks and growth.

Density and Degree Centrality Are Not Necessarily Antagonistic (H10)
The regression weight of the path between density index and degree is highly
significantly positive (β=0.65, p<0.001, Fig. 7, p. 118). In contrast, based on hy-
pothesis H10 (an increase in degree centrality leads to a decrease in density); a
negative regression weight was expected. At the same time though, the same
path between density index and degree is part of hypothesis H7 (degree central-
ity increases when redundant ties are added). In that respect, hypotheses H7
and H10 predict opposite effects for that path (cf. Fig. 4). Still, the size of the
positive effect (β2=0.42, p<0.001, Fig. 7, p. 118) means that there is no support
for hypothesis H10. This finding suggests that Phelps’ (2010:902) evidence, on
which H10 is based, is limited to either small networks, or companies, or small
networks of companies.

5.4 Model B as a Framework for Innovators’ Networking

Evaluated by the near perfect model fit and the hypotheses supported, model B
can be used to explain how innovators network, in terms of structural network
characteristics. In the following, I summarise the case study B findings and open
issues with two distinct goals: (a) to establish an initial theoretical framework
that makes sense of innovator’s social network topologies; and (b) to formulate
open issues that are important for the framework and might be addressed
through the interviews of the top innovators. The key findings and open issues
are the following.

First, there is strong empirical evidence that innovators maintain so-called
“integrated” networks (Uzzi, 1997), combining dyadic ties and areas of struc-
tural closure (indicated through local density) in their networks. In contrast,
adaptors seem to either (1) fail in maintaining such integrated networks, or (2)
have priorities towards solely dyadic ties or solely closure, respectively; or (3)
accept their respective network topology “as is”.

Second, innovators prefer direct ties (to alters) to indirect ties (to others, via
alters), as shown by the highly significant correlation between innovative cog-
nitive style and degree. There is evidence that innovators establish bridges, typ-
ically via dyadic ties, to a variety of clusters, however these clusters may merge
over time.
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Third, there is evidence suggesting that innovators broker alters into connect-
ing to each other, thus increasing their own ego-network’s density, reducing
their own brokerage opportunity (and thus structural holes) and ultimately
merging clusters. However, this is only one possible explanation for the evi-
dence, and thus it needs support from the innovators’ interviews. The open issue
here is brokerage, especially conscious, intentional brokerage between alters, or
others.

Fourth, in addition to possibly connecting alters (and/or others) to each other,
innovators also establish redundant ties by connecting to others who are con-
nected to one or more innovator’s alters, already. Consequently, innovators cre-
ate local network density.

Fifth, while innovators have significantly more alters than adaptors it is un-
clear whether innovators strive for network growth. The open issue here is pur-
poseful intention. In any case, purpose or not, on average, an innovator’s social
network absolute growth is rather high, combined with moderate relative
growth. Adaptors on the other hand seem to strive for either low absolute
growth or high relative growth, or just accept any form of growth.

Sixth, innovators most likely create brokerage opportunity for themselves, and
thus structural holes. However, whether they do so consciously is unclear.
Again, the open issue is purposeful intention. In any case, the structural holes
are eliminated over time through the expanding density in the innovators’ ego-
networks.

Finally, two topology related mechanisms seem to be at play in innovators’
networks, and at this stage, it is unclear whether innovators are aware of this or
not, and whether they intentionally interact with these mechanisms. Density
and degree centrality are highly significantly correlated (r=0.625, p=0.000, Ta-
ble 24, p. 117), and an increase of density is accompanied by a highly signifi-
cantly reduction of the share of dyadic ties nDyads (r2=0.268-0.366, p=0.000,
Table 24) and likely even to an elimination of dyadic ties. Again, the open issue
here is purposeful intention.

In conclusion, model B fits nearly perfect to the measurements and it is robust
against impacts from control variables, such as career type, expatriate status,
and gender. However, it needs to be controlled for nationality (Figs. 8 and 9).
Thus, I used model B to establish an initial framework to explain innovators’
social networking. However, the framework, at this stage, leaves several issues
open, and it does not yet address why innovators network in the ways described.
Accordingly, the open issues are related to the innovators’ conscious, purposeful
intentions. Do innovators broker alters intentionally, do they aim for structural
holes by purpose, and do they strive for network growth consciously? Similarly,
are they aware of the effects of density in their networks, or do they even strive
for density? The innovator’s interviews, reported in the following chapter, ad-
dress these open issues.



128

6. Innovators’ Interviews Results

In both case studies A and B, I interviewed the ten most innovative subjects,
respectively. They are introduced in Section 3.6.1. The main reason for perform-
ing interviews was to accumulate qualitative data in response to research ques-
tion 2, what are the relational networking preferences of innovators, and why
so? As a secondary goal, I also collected data responding to research question 1,
how does an innovator’s social network topology differ from that of an adap-
tor’s? In that respect, whereas the main focus in the interviews was on qualita-
tive social network features, some findings also emerged that complement find-
ings on quantitative, structural characteristics of innovators’ social networks.
Accordingly, the three theme domains covered are network topology (as a com-
plement to the case study results in Chapters 4 and 5), relational network fea-
tures and human agency. These three theme domains are presented in the sub-
sequent subchapter. The second subchapter starts with a brief re-examination
of the existing themes of the theme domain Relational Network Features for
evidence related to human agency. It ends with a comprehensive synthesis of
the thematic analysis on human agency. In the third, final subchapter, I propose
a view on innovators that anticipates their actions as rational, purposeful, con-
scious, and self-reflected, though with serendipitous elements (cf. Johnson,
2010) – innovators as serendipitous social networkers.

6.1 Interview Results per Theme Domain

In this subchapter, I report the thematic analysis of all twenty interviews, across
both case studies A and B. If the case studies are not specifically mentioned, the
results apply to both datasets of two times ten innovators. The thematic analysis
results reported in the following are based on the thematic code per theme, as
introduced in Subchapter 3.7. In case study B, the social network platform in
question is LinkedIn for all ten innovators. In case study A, the situation is more
complex. At the time of the interviews (2016), five46 interviewees preferred Fa-
cebook (also for professional purposes) and four preferred LinkedIn for profes-
sional purposes. One interviewee had no preference on either Facebook or
LinkedIn; he used both social network platforms similarly for professional pur-
poses. Thus, where necessary, I elaborate on differences between interviewees
preferring Facebook vs. LinkedIn.

46 Note that in the following I rarely provide exact numbers, in order to discourage a “statisti-
cal lens” for evaluating qualitative data. Accordingly, terms such as “few”, “half” or “most”
are to provide just a “sentiment” for a size – and that is by purpose.
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6.1.1 Network Topology

This theme domain is to provide findings complementing the statistical analysis
results in Chapters 4 and 5, about quantitative, structural characteristics of in-
novators’ social networks. The guiding question here is “why” – for instance, if
interviewees aimed specifically for high degree centrality, bridges, dyadic ties or
clusters, what would be the purpose of doing so.

[No] Preference for Degree Centrality
Whereas in case study A two interviewees mentioned the quantity of their con-
nections in LinkedIn, none of the interviewees in case study B mentioned degree
centrality – nor network size. The most extreme statement was “I add connec-
tions a lot”47, referring to LinkedIn, in case study A. Still, none of the twenty
interviewees strived for large ego-networks as such. On the contrary, only two
interviewees mentioned adding connections at all – as a (self-) observation, not
as a goal.

In conclusion, even if degree centrality is significantly higher for innovators
compared to adaptors in case study B, it is not necessarily higher by intention.
Based on the interviews, an increase of degree centrality is not a typical goal for
an innovator.

[Little] Awareness of and Preferences for Bridges and Dyadic Ties
None of the interviewees mentioned dyadic ties without being specifically asked
for them. The same applies for weak ties48. However, five interviewees recog-
nised dyads in their maps when being specifically asked for them.

In case study B the interviewees were able to count their dyads based on their
individual maps. In case study A, I asked the interviewees to estimate a number
of how many dyads they might have. For all ten case study A interviewees,
providing such number meant guesswork. None of those interviewees could
count their dyads objectively. For LinkedIn the five answers ranged from “few”
to a maximum of 59 (i.e. 5% of the interviewee’s network), with an estimated
average of 10. For Facebook the seven answers ranged from “few” to a maximum
of 50, with an estimated average of 10 as well. Suggested sources of dyadic ties
were, e.g. seminars and different industries. Network evolution was addressed
when one interviewee suggested about his dyadic ties,

“many of them were temporarily until they connected to others in my network”.
In contrast, another interviewee was confident that he did not have dyadic ties,
as, “usually I know already other group members”, an indication of a redun-
dant bridge tie. Two interviewees termed themselves “bridge builders” and one
interviewee emphasised that,

“I was in a brokerage position between the clusters on the one hand and a num-
ber of solitary contacts on the other”.

One interviewee distinguished between “closer” and “farther (superficial)” ties,
another between “inner” and “outer” network parts. However, it is unclear

47 Throughout this study, quotes from interviewees are marked in italics.
48 As weak tie is often used as a (wrong) synonym for dyadic tie, I also enquired for weak ties.
In case the term was used, I enquired its meaning – differentiating between the structural
characteristic dyadic tie and the relational quality feature tie strength.
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whether “farther ties” or “outer” network parts refer to indirect ties. Only two
interviewees mentioned strategic approaches, possibly leading to dyadic ties –
one emphasised on “gaining many different influences and views”, whereas the
other “want[s] to act more strategically, for example by building and main-
taining more weak links” (cf. weak ties; Granovetter, 1973).

In summary, many of the interviewees are not concerned about dyadic ties,
nor whether they bridge via dyadic or redundant ties. The interviewees also did
not mention indirect ties. However, there was some noticeable awareness about
dyadic ties once the concept was mentioned to the interviewees. There is a ten-
dency among interviewees towards the assumption that dyadic ties could be val-
uable for them. However, only few interviewees consciously aim for dyadic ties
just for the reason to have dyadic ties.

[Substantial] Awareness of Clusters
Half of the interviewees in case study A brought up the term cluster by them-
selves. In contrast, two interviewees in case study B did not distinguish any clus-
ters or brokers in their network map. A large majority of interviewees was aware
that the different contexts of their (work) lives manifest as clusters in their net-
works. As expressed by the interviewees, the clusters in their networks typically
reflected the current work environment, competences, skills, industry, technol-
ogies, disciplines, the former alma mater, (high-) school, as well as projects and
prior work places. Further clusters were geographical (regional, countries, in-
ternational) and related to field of study, hobbies, and private life.

All those eighteen interviewees who saw their ego-network visualised, distin-
guished typically three to four different clusters. Five interviewees distinguished
how those clusters were interconnected by either themselves (as brokers) or al-
ters. One interviewee emphasised his brokerage position between his dyads and
his clusters. Even those two interviewees who did not see their ego-network vis-
ualised assumed that there must be clusters and provided specific examples.

In conclusion, cluster is a concept that interviewees were able to relate to, and
which appealed to many of them. Thus, there is evidence that the typical inter-
viewee is aware of the different contexts of her life and she most likely can relate
these contexts to clusters in her social network.

6.1.2 Relational Network Features

This theme domain comprises a broad variety of themes, each focusing on spe-
cific aspects of the relational social networking features of innovators. One of
the themes (Tie Strength) emerged from the literature review (Subchapter 2.3).
All further themes emerged from the interview data.

Connection Strategy and Relationship Development
The underlying question here is whether the interviewees develop their net-
works with some kind of strategy, or just “let it happen”. Indeed, three inter-
viewees let their network grow “naturally”, without much tailoring, one inter-
viewee lets Facebook algorithms suggest “friends”, and one interviewee does not
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actively contact others at all. However, not actively contacting others is a con-
scious strategy already, even if it does not involve any actions. The majority of
the interviewees though, have a rational conception about whom they actively
connect to, and why they connect, i.e. what the conditions for connecting are.
The typical emphasis is on professional connections. In detail, these are ex-
pressed as

“colleagues”, “clients”, “project collaborators”, “seminar acquaintances”, “head-
hunters”, “students” and “mentors”.

Systematic approaches include “shifting” existing contacts from, e.g. Facebook
and Gmail, to LinkedIn, as well as ensuring that new, relevant real-life contacts
become LinkedIn connections or Facebook “friends”. Both approaches ensure
consistency between real-life contacts (and thus real-life relationships) on the
one hand and social network platform based network relations on the other.
Several interviewees systematically extend their network towards new areas.
For instance, one interviewee systematically connected to a whole team,
through applying a “snowball-system”. Similarly, interviewees mentioned that
they connected to alters who link them to others who the interviewees wanted
to work with. Other interviewees just want to “remember people” or projects.
Regarding celebrities and people in positions of power, a few interviewees stated
that they might actively connect to “someone with high prestige and connec-
tions” or “professionals in decision making positions”. However, the majority
did not mention such high-profile connections. On the contrary, one inter-
viewee explicitly rejects such connections when stating, “I don’t go for ‘public
persons’”. Moreover, a few interviewees connect exclusively to people they
“like”.

Some of the interviewees have preferences on diversity regarding their rela-
tions (cf. theme Preference for Diversity, below). Whereas only one interviewee
emphasised persons with the same challenges, others emphasised complemen-
tarity and thus the variation in professions, skill sets, areas, and thinking differ-
ently. In contrast, a few interviewees just want to get the “right” person when
needed, whereas one interviewee only accepts “people who are interesting” –
for those interviewees diversity is not necessarily the issue at hands. The inter-
viewees’ overarching motto though seems to be “it is not just what you know but
who you know” (Aldrich & Zimmer, 1986:20).

Private contacts (family and friends) are more prominent on Facebook,
though a minority of interviewees also accepts such connections in LinkedIn. In
general, and for the majority of Facebook preferring interviewees, the Facebook
“friend” as a person and the relation as such is more in focus on Facebook.

The connection conditions roughly describe how and when interviewees con-
nect. Related to that are the social networking skills of the interviewees. Here,
the interviews revealed that the term networking in the meaning of “cold con-
tacting” had a clearly negative connotation for some interviewees. In that re-
spect, a question like “what is your networking strategy?” would most likely have
led to too rejective responses. In contrast, the question addressing when and
who (Appendix 4, Section 4) revealed a whole gamut of conscious strategies.
About one third of the interviewees are good to excellent networkers by their
own judgement (“I’m a super-networker”), with most viewing themselves as



132

“connectors”. However, even most of the better networkers emphasise concrete
goals, purposes, or common interests motivating their connection actions.
Thus, social networking for the sake of networking is rather disapproved among
interviewees. In that respect, it is no surprise that a large majority of interview-
ees insists on meeting new contacts in person, and knowing them, before con-
necting on social network platforms. Accordingly, a majority of interviewees
connect to others after a “face-to-face” meeting, a “phone call”, “enough social
activities”, or – in general – a relationship being strengthened. On a scale from
“cold” to emphatically, such connections are rather on the side of empathy (Da-
vis, 1994). Empathy also seems to be at play when interviewees state that they
want to “remember people” or even “follow the development of people I know”.
Likewise, “following” others before connecting to them, allows empathy to build
up before the actual connection “act”. In addition, many interviewees connect
to others by involving their existing ties.

In contrast, several interviewees gave “cold” reasons for connecting to some-
body – the “online business card” is an example. One interviewee connects sys-
tematically in order to achieve specific goals. However, only three interviewees
connected to strangers for such reasons – one for work related recommenda-
tions, one for a trip abroad, and one “if necessary”.

Approaches that cannot be clearly classified as either “cold” or empathic are
the following. Nearly half of the interviewees emphasise joint, future activities
or collaboration. Some connect to people they “followed” and from whom they
“got good ideas”. Two interviewees also emphasised LinkedIn as a source of
collaboration resources for projects and jobs.

Remarkably, all twenty interviewees reported that they are uncomfortable
with inviting strangers, with about half plainly refusing to invite strangers. All
others formulate more or less stringent exceptions, under which they may invite
strangers. The strictest conditions for inviting strangers are applied when four
interviewees insisted on previous interaction, typically via e-mail or phone, or
the involvement of existing ties. In that case, the stranger has lost some strange-
ness already, by the time of the actual connection act. Other conditions men-
tioned include being in the

“same organisation”, on the “same distribution list”, “working for a company
that I need and the profile matches”, “if I would need to hire”, “when preparing
trips abroad” and “if I need to extend my network to a certain area”.

Several interviewees “follow” potential connections first – typically on Face-
book.

Similarly, when the interviewees received invitations by strangers, their reac-
tion was typically cautious. Whereas a quarter of the interviewees simply reject
such invitations, only two interviewees usually accept. The rest (thirteen inter-
viewees) conditionally accept. A possible motivation for having conditions in
place is stated in the quote “as I do not trim my network, I keep the gate func-
tion tight”. Indeed the “gates” are “tight”, i.e. the conditions are strict, when
some interviewees insist on a personal meeting or previous interaction. Along
the same line, several interviewees insisted on common alters or a common con-
text:
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“First I try to contact them via an existing contact/friend”, “if my first-degree
connections vouch for them”, (many) “common friends”, “same organisation”.

The minimum condition mentioned was “a personalised invitation tailored to
the receiver”.

Regarding automatized suggestions for connections, the interviewees roughly
split into three groups: the first group ignores such suggestions, the second con-
nects if they know the suggested person, and the third group either rarely acts
upon such suggestions, or has stringent criteria for accepting (for instance, they
need to like the suggested person). The main point here is that all three inter-
viewee groups articulated their strategy quite clearly.

A minority of interviewees tailor their network in such way that they also cut
off connections; two interviewees do so even systematically. However, this be-
haviour was more prominent in case study A than in case study B. In case study
A, a few interviewees seem to prefer to hide or mute “friends” on Facebook, in-
stead of cutting them off. Still, one case study A interviewee pruned his Face-
book network down from about 1300 to about 700 “friends” once, and another
even cuts “friends” off “if I don’t see any discussion” – a rather strict approach.
Among the majority of those who do not tailor their network, some let connec-
tions “cool down” and one interviewee argued, “any connection may have value
to add, in an unexpected way”.

In summary, there is an overwhelming tendency for the interviewed innova-
tors to limit their connections to persons they either know already, or who they
want to be at least acquainted with, in real life. None of the interviewees was
comfortable with inviting strangers, and only two interviewees usually accept
invitations from strangers. In other words, empathy is likely involved when –
on average – an interviewee decides on whether to connect or not, and to whom
to connect. Still, in a professional context, the interviewees emphasised profes-
sional connections – though friends and family members may appear in their
professional networks as well. For those connections for which empathy played
a minor role, the interviewees gave clear reasoning for connecting, typically en-
compassing same contexts (e.g. organisation, project, congress) or work related
tasks (e.g. hiring, trip planning, exploration of new areas). In accordance with
the rather tight gatekeeping applied to new connections, the interviewees cut off
ties rarely. Only two interviewees cut off systematically.

[Strong] Preferences for Brokerage and Being a Connector
Nearly all interviewees see themselves in a connecting, matchmaking, or medi-
ator role. More than half of the interviewees emphasized their brokering role of
connecting people to each other, in a concrete, purposeful, positive way – a role
many interviewees appreciate and reported as rewarding. One interviewee also
connects people in order to create events. About one third of the interviewees
appreciate “when good people meet”. However, only about one third of the in-
terviewees conceive themselves as good to excellent networkers. Still, one inter-
viewee considers herself at “good in facilitating” – a moderating role. Another
saw himself in a brokerage position between his clusters on the one hand and
his dyadic ties on the other. Two interviewees emphasised the potential for con-
necting when needed, once being member of a social network platform.
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A majority of the case study A interviewees aim to help people, by solving their
problems or issues through “matchmaking”. Several interviewees also empha-
sised the social aspect of connecting. For instance, one interviewee “intro-
duce[s] people in social situations, so that they do not feel awkward”.

Finally, about half of the interviewees emphasised that they span or cross
boundaries, or connect (to) different (disconnected) contexts, organisations, ar-
eas or groups. Two interviewees referred to themselves as “bridge builders”.
Three interviewees emphasise knowledge sharing, interpreting (for instance, as
“interpreter between professions”) and complementary skills.

The surprising outcome here is the absence of the typical motivations for bro-
kerage as assumed in the extant literature. None of the interviewees mentioned
gatekeeping as part of brokerage, and thus there is no evidence that interviewees
are interested in the power position of gatekeepers (Barzilai-Nahon, 2008; Cas-
tells, 2011). Furthermore, knowledge was mentioned in the context of sharing
and interpreting, not as knowledge or information being controlled and selec-
tively passed on (Barzilai-Nahon, 2008). Thus, in their brokerage roles, the in-
terviewees are closer to Simmel’s unpartisan and mediator (Simmel, 1902b:166)
or the altruistic tertius gaudens (Simmel, 1908:112) than the tertius gaudens
as “a person who generates profit from being between others” (Burt, 1992:34).
Accordingly, there is no indicator for a divide et impera behaviour (Simmel,
1908:119f) among the interviewees. On the contrary, the motivations for bro-
kerage seem to be intrinsic as none of the interviewees mentioned extrinsic
sources, such as payment or any other transactions to be negotiated.

In summary, the interviewed innovators seem to lean towards a tertius
iungens orientation (Obstfeld, 2005:111). The tertius iungens was described in
six dimensions, several of which fit closely to the interviewees’ statements. In
the following, I map Obstfeld’s (2005:111) six dimensions against the findings
of the interviews analysis.

1. “I introduce people to each other who might have a common strategic work
interest” (ibid.). This dimension fits; however, the term “strategic” was not em-
phasised by the interviewees.

2. “I will try to describe an issue in a way that will appeal to a diverse set of
interests” (ibid.). This dimension may fit to the interviewee regarding herself as
“interpreter between professions”. Otherwise, there is a lack of support from
the interview data.

3. “I see opportunities for collaboration between people” (ibid.). A dimension
that fits to nearly all interviewees, in their role as connectors, matchmakers, me-
diator or moderators.

4. “I point out the common ground shared by people who have different per-
spectives on an issue” (ibid.). There is no direct indicator for this dimension,
however, those (about ten) interviewees spanning boundaries or connecting dif-
ferent contexts might be aware of the common ground.

5. “I introduce two people when I think they might benefit from becoming ac-
quainted” (ibid.). This dimension applies to most interviewees.

6. “I forge connections between different people dealing with a particular is-
sue” (ibid.). It is unclear whether Obstfeld means “different” in the meaning of
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different from each other (i.e. diverse) or only in the meaning of various (i.e.
several). If this dimension emphasises diversity, it applies to more than half of
the interviewees (cf. theme Preference for Diversity below).

In conclusion, there is substantial evidence for associating the interviewed in-
novators with a tertius iungens orientation. In his ground-breaking article, Ob-
stfeld related the tertius iungens orientation to involvement in innovation (ibid.
105). Based on findings above, it seems to be an innovator’s orientation as well.

[Substantial] Preference for Diversity
About half of the interviewees addressed diversity even without being prompted
to do so. Diverse was expressed as

“diverse”, “different”, “multidisciplinary” and “complementary”.
Diversity was expressed regarding

“people”, “skills”, “fields”, “influences”, “frameworks of thinking”, “people who
think differently”, and “views” (e.g. “I am interest in gaining many different in-
fluences and views”).

Furthermore, interviewees insisted on the need for outsiders’ comments:
“I [engineer] show my stuff to a friend who is into cinema, and ask for his out-
sider view”;

were looking for weak signals,
“I curate my feed in such way that I get the weak signals, too”;

and emphasised the need for divergence:
“I force myself to think differently”.

Accordingly, several interviewees connect (to) heterogeneous people and prefer
connections being from “a different area, not too similar” to them.

Besides diversity, several interviewees emphasised novelty (“I am excited
about new things”, “I like to start new things”), variety (“my knowledge is of
many things”), or concurrency (“I appreciate parallel projects”). At the same
time, the interviewees showed self-criticism about this emphasis – “I am inter-
ested in too many things”. In line with their preference for new things, two in-
terviewees work typically during early project concept phases (i.e. when the pro-
ject is still new) and leave later project phases and detailed execution to others
(“I work in teams with people who finalise things”).

In summary, most interviewees either consciously seek for diversity or at least
surround themselves unconsciously with diversity. Working in early project
phases, along with appreciating “new things” most likely enlarges the band-
width of diversity. When considering the diversity of different (and thus diverse)
people in the interviewees’ work lives, the interview results point to Baker’s
(2000:57-60) entrepreneurs, whose friends’ backgrounds, work histories and
ages differed. In that respect, the interviewees’ preferences are rather entrepre-
neurial. According to Obstfeld (2005), the ability to engage with all these differ-
ent, diverse people points to “diverse social knowledge”, which “predict[s] in-
volvement in innovation” (ibid. 100). However, there is a lack of evidence in the
interview data to support Obstfeld’s claim. Instead, the interview data suggest
that interviewees have a preference for diversity and novelty. Accordingly, I
suggest that this preference, like the tertius iungens orientation, is a feature of
innovators as such, not just a predictor of innovation. Finally, in combination
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with the interviewees’ interest in (or even preference for) clusters and broker-
ing, there are three distinct enablers in place for innovation – the ability and
will to connect, diversity as such, and (diverse) clusters, as summarised by Brass
(2012:680f).

[Substantial] Preference for Boundary Spanning
This theme encompasses in principle the combination of some aspects of bro-
kerage (in the meaning of brokerage across boundaries) and the Preference for
Diversity theme. Accordingly, at least half of the interviewees span boundaries,
typically consciously. As a case in point, four interviewees (all in case study B)
explicitly referred to themselves as boundary spanners or “boundary crossers”,
which I interpret as a synonym for boundary spanners (Johri, 2008; Tortoriello
& Krackhardt, 2010). Similarly, the “interpreter between professions” is a
boundary spanner.

About half of the interviewees reported that they like to span
“different”, “disconnected” “fields”, “bodies”, “frameworks”, “groups” or “areas”;
or connect “diverse”, “different”, “heterogeneous” or “complementary” “people”.

One interviewee simply emphasised the span between himself and his connec-
tions, who are preferably from a different area. Boundary spanning also mani-
fests itself when interviewees interpret or share knowledge (Johri, 2008), and
when they pay heed to complementariness of skills.

At least three interviewees elaborated on what motivates their boundary span-
ning – the need for divergence in the creative process; the need for outside views
or inputs (“without the ‘right’ cluster, people have only half of the ideas”); or a
potential lack of knowledge (by others). One interviewee also mentioned his
studies in a “multidisciplinary degree program”, which prepared him to “span
boundaries”.

In conclusion, the preference for boundary spanning re-emphasises the inter-
viewees’ preference for both brokerage and diversity, as boundary spanning es-
sentially rests on the combination of brokerage and diversity (or at least differ-
ence). The interviewees’ preference for boundary spanning almost certainly
contributes to their “diverse social knowledge” (Obstfeld, 2005:100), as the ac-
tual act of boundary spanning involves the bridging of diversity, which in turn
enlarges a person’s extent of social knowledge.

[Substantial] Awareness of Skills and Competences
While interviewees span boundaries and look for diversity, they also differenti-
ate their own competences and skills, as well as the skills of others. The skills
and competences of their ties were important for many interviewees in several
ways. The interviewees observe variation in professions and skill sets; comple-
mentary of skills; needs and capabilities; and even whether tied connections fit
into their positional level.

Accordingly, a majority of the interviewees uses LinkedIn as a “smart address
book”. The “smart” features mentioned are focussed on describing who the tie
is, what the tie’s skills are, and how the tie develops. Consequently, about half
of the case study B interviewees and one interviewee in case study A integrate
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Facebook, Gmail and even [smart] phonebook contacts into LinkedIn. Even in-
terviewees who let their network grow organically mentioned the “address
book” effect. The “smart address book” is in use as a professional, personal and
personalised phone book for enquiries about people and their background, their
skills and competences and consequently for

“recruiting”, “head-hunting”, “finding customers”, and “matchmak[ing]”.
Several interviewees even follow up how their ties develop (also in the tie’s com-
petences) and in which organisations the ties work.

Besides the “smart address book”, on a higher level of abstraction, the inter-
viewees also differentiate between different fields (of skills) and “different
frameworks of thinking”.

As to their own skills, a majority of interviewees tailor their skills on display
in LinkedIn by adding or removing of skills, or by ignoring improper skill en-
dorsements. The skills removed are those that do not fit (also termed “crazy” by
one interviewee), are irrelevant, or those in which an interviewee does not want
to work anymore. Only five interviewees did not yet remove skills, and do not
plan to do so in the future.

All interviewees get endorsed for their skills in LinkedIn, and in return, nearly
all interviewees endorse their connections for their respective skills, mostly
without preconditions. One interviewee though, considers the endorsement sys-
tem as spam.

In summary, the interviewed innovators are conscious about their own skills
and competences and spend some (limited) effort on displaying those to the
public through LinkedIn. More importantly though, many interviewees use
their social media platform also as a “smart address book” which contains val-
uable information about the skills, competences, work places and even the
(competence-) development of the interviewee’s ties. In that respect, the inter-
viewees are a step ahead of Aldrich & Zimmer’s “it is not just what you know but
who you know” (1986:20): typically, the interviewees do not only know a wide
variety of people with different competences and skills, they can even precisely
relate specific competences and skills (and employers) to specific ties. In that
respect, the evidence allows expanding Aldrich & Zimmer’s (1986:20) finding
into it is not just whom you know, but what your contacts know. The important
role of such awareness of “who knows what” along with “who knows whom” for
knowledge acquisition has been emphasised recently by Leonardi (2015), in a
context of social media use in firms.

[Substantial] Awareness of and Preferences for Knowledge Processes
Even without being asked for doing so, close to half of the interviewees ad-
dressed knowledge processes (Mäki, 2008). One interviewee plainly “support[s]
structures that support sharing of information”, whereas another supports
“knowledge sharing and re-applying” (cf. Hansen, 1999; Hansen, 2002;
Reagans & McEvily 2003, Reagans & McEvily 2008). One interviewee “worked
typically as interpreter between professions”, one connects “different frame-
works of thinking”, and another connects clusters with gaps in skills – thus all
three emphasise access to complementary knowledge (Hansen, 1999; Hansen
et al., 2005; Reagans & McEvily 2008).
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Knowledge transfer or sharing is also involved when interviewees claimed that
they broker between different fields or bodies (Dhanaraj & Parkhe, 2006;
Meyer, 2010). In case study A, two interviewees also emphasised their own ac-
quisition of knowledge. This ranges from “getting quickly answers from au-
thors in my network” to “trying to establish of having plenty of experience in
relevant areas”.

Several interviewees emphasise the idea generation and search phase (Hansen
et al., 2005), when they try to stimulate idea generation through divergence,
heterogeneity, outsider views, and diversity in general.

From a theoretical point of view, information seeking is a function of aware-
ness (of what others know), valuing (of what they know) and access to the know-
ing persons (Borgatti & Cross, 2003). In that respect, the process of information
(and knowledge) search (Rycroft & Kash, 2004:188) is important for the inter-
viewees – many of them make efforts to be aware of the skills and competences
of their ties and the ties as such provide the access to the actual (knowing) per-
sons, who have the skills.

This finding becomes more interesting when acknowledging that knowledge
is of key importance to innovation (Howells, 2002; cf. Björk & Magnusson,
2009:664) – the evidence provided by the interviewees suggests that knowledge
and knowledge processes (Mäki, 2008), such as knowledge search, -transfer and
-acquisition are also of key importance for individual innovators.

In summary, there is substantial evidence that knowledge processes are im-
portant for innovators. The interviewees are not only aware of this situation but
they also actively engage in or at least support a wide variety of knowledge pro-
cesses. This finding expands the observations on skills and competences from
being aware of (their own and others skills and competences) towards being
able to apply and actively applying and sharing of skills, competences, and
knowledge, within social networks.

Tie Strength
Whereas I did not ask the interviewees directly about the strength of their ties,
there is a wide gamut of indirect indicators of tie strength available. The first
such indicator is the relatively strong gatekeeping performed by the interview-
ees before actually initiating a tie: most interviewees are selective about whom
they connect to, as well as how they connect. Several interviewees “follow” po-
tential new ties first, before deciding to connect, whereas some others perform
background checks. Depending on the interviewee, the list of conditions that a
person needs to fulfil before becoming a tie can be surprisingly long. As a case
in point, a majority of interviewees emphasise that they know potential connec-
tions already, e.g. from work, as students, from projects, meetings and intro-
ductions, as friends, or at least from a phone conversation. In addition, potential
ties need to be “interesting and share their opinions”, “friendly”, have “com-
mon interests”, or “have something to give”. Two interviewees connect only to
people they “like” and a majority of the interviewees in case study A emphasises
the importance of an (existing) “real relationship” with the potential tie, or even
the strengthening of such relationship (expressed as “closer relations”). The
question then is, at what level of tie strength does a relationship actually begin?
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Or, vice versa, when based on a strengthened relationship, can a tie be classified
as plainly weak, still? The following evidence allows for tentative answers to
these questions.

The weakest possible tie is a tie to a complete stranger. If two persons had no
previous interactions, I assume initial tie strength as zero. Here, the evidence
suggests strongly that none of the twenty interviewees comfortably initiates
such zero strength tie. About half of the interviewees refuse such ties completely
as they do not invite (i.e. send connection request to) strangers at all. On the
other hand, if strangers want to initiate a zero strength tie to the interviewees,
only two of them “usually accept”. All others do not accept or formulate rather
strict exceptions (cf. theme Connection Strategy and Relationship Develop-
ment), most of which render the stranger to some kind of (remote) acquaint-
ance. Several interviewees rely on their own ego-network, when insisting on a
friend’s recommendation, a friend’s vouching, or common friends, before ac-
cepting a connection request.

Once a tie is established, tie strength manifests itself through the depth of, and
the time spent in, the relationship (Marsden & Campbell, 1984:482). Nearly all
interviewees invest in or interact with their alters through various mechanisms
and on different levels of intensity. About a third of the interviewees are inter-
ested in how their ties develop and/or “stay in touch” with the ties. Conse-
quently, they maintain or even increase the depth of the relationship. Likewise,
when interviewees use LinkedIn like a “smart address book”, the history of the
tie adds to the richness of the tie description and thus the tie’s quality and depth
(cf. Granovetter, 1992:34; Rycroft & Kash, 2004:190). Furthermore, three quar-
ters of the interviewees have given recommendations or would do so if being
asked, and three quarters have endorsed their ties for skills. Both a recommen-
dation and a skill endorsement need a certain level of relationship depth (i.e. tie
strength) in order to judge the tie’s skills or to evaluate what for to recommend
the tie. In addition, a recommendation is time consuming. Accordingly, when
interviewees formulate conditions for giving recommendations, tie strength is
at play, for instance, when the interviewee needs to “know the receiver”,
whether “the person is truly good at something” or when the interviewee insists
on having a “business connection, so that the recommendation is real”.

Tie strength is addressed directly when a large majority of case study A inter-
viewees prefers a social network platform (here: Facebook) that allows “a real
relationship”, or “closer relations”, with “stronger communication” and greater
depth. Another majority in case study A aims to help people. In general, several
interviewees account for their ties’ needs and wishes. Such evidence indicates
that many interviewees put thoughts and efforts into their relationships and,
especially on Facebook, try to maintain a relationship with their ties that is cer-
tainly closer to a real-life entity than a binary social network platform entry. As
an exception, only one interviewee aims for “building and maintaining more
weak links”.

The third indicator of tie strength is related to cutting off ties. Whereas the
motivation for cutting a tie off is not necessarily tie strength, a possible expla-
nation is a tie becoming too weak. This reasoning is illustrated by the actions of
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two interviewees – one “pruned” his Facebook network down from about 1300
to about 700 “friends” and another cuts “friends” off “if I don’t see any discus-
sion”. Both examples indicate that those two interviewees do not allow tie
strength to become that weak that the tie is insignificant to them. Both decided
that the best approach was to cut off the tie(s). These two interviewees are not
alone – a few other interviewees also cut off ties; however, not systematically.

In summary, interviewees are cautious before connecting and at the same time
invest time and effort in their ties once connected. Accordingly, a majority of
interviewees did not express the need to cut off ties. A small minority though
cuts off ties, seemingly when they become too weak. Strikingly, real-life interac-
tion is one of the key pre-conditions for connecting in social network platforms,
and several indicators for real-life interaction are in place during the tie’s life
span. In that respect there seems to be little difference between ties developed
and maintained by many interviewees in real-life (for instance at work) on the
one hand and in social network platforms on the other. Typically, at least some
kind of relationship, with mutual obligations and benefits, is in place. Ties to
complete strangers, with zero strength, are exceptional. In synthesis, a typical
innovator’s tie is either the result of a real-life relation or has at least passed
several gatekeeping mechanisms, as illustrated above. Second, once established,
nearly all interviewees invest in or interact with their alters and thus maintain
or even increase the depth of the relationship within ties. Third, the interviewees
consider tie strength in several ways – when giving recommendations, when
choosing their social network platform based on the possible depth of a relation,
when helping alters, accounting for their ties’ needs and wishes, and when cut-
ting off ties when tie strength becomes too weak. My conclusion of this synthesis
on tie strength is that a typical innovator’s tie has a tie strength distinctively
higher than zero. There seems to be a minimum tie strength, probably similar
to the relationship to an acquaintance (Dunbar, 2014:111). If this minimum tie
strength weakens, some interviewees may even cut the tie off. Note that the em-
phasis is on minimum – it is the lowest level of tie strength. The data does not
indicate a maximum level of tie strength; instead, all kinds of tie strength above
the minimum are possible. Indeed, typically on Facebook, interviewees aim to
develop a tie into a closer, deeper relation, and thus increase tie strength.

[Limited] Effort Spent On Networking
The effort and time the interviewees spend on and with their ties can be consid-
ered as “maintenance costs” (Hansen, 2002:243). Several examples for such in-
vestments into ties are mentioned in the previous theme Tie Strength. In addi-
tion, efforts include all overhead times spent on social network platforms as
such with the general aim of social networking. This theme addresses such over-
all networking efforts, in addition to the efforts the interviewees spend on indi-
vidual relationships. In that respect I distinguish between individual tie
strengthening activities (a relational, inter-person activity) and overall social
networking activities (which are not necessarily targeted to only one tie).

In contrast to three “heavy users” of LinkedIn, all other interviewees did not
use the full social network platform functionality on offer, and accordingly de-
scribed themselves as moderately active, “lazy” or “passive”. Activities that are
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mentioned, though only by few interviewees are sharing in groups, “reading the
news-feed”, as well as “I read articles” and “I follow groups actively”. Still, and
rather in contrast, about half of the interviewees admitted that they visit social
network platforms relatively often, e.g. “daily”, “about once or twice per week”
or “once per week”. However, only one out of twenty interviewees declared that
“social media takes too much of my time”.

All interviewees have established a profile page on LinkedIn and most keep it
up-to-date, with six interviewees maintaining it like an online résumé. Most of
the interviewees have given recommendations and skill endorsements.

In conclusion, most interviewees invest time and effort in their own profile
pages and in their ties (at least for recommendations and skill endorsements).
Some interviewees also invest time and effort in other social network platform
functionalities. Based on the frequency of the interviewees’ visits to social net-
work platforms, it could be argued that they spend more time than they are
aware of or want to admit. However, except the rare occasion when a recom-
mendation is given, individual activities as such seem to be rather short, effec-
tive and purpose-driven. With one possible exception (“social media takes too
much of my time”), there were no hints that interviewees would suffer from ef-
forts spent – and none of the interviewees complained about too high “mainte-
nance costs” of the actual networking. As a comparison to pre-social media
times, Aldrich and Reese (1993) estimate an average of more than five hours per
week for entrepreneurs “developing new contacts and maintaining existing con-
tacts” (Hoang & Antoncic, 2003:175). This time estimate translates into one
hour per workday – an estimate that is rather high when compared to the
maintenance activities mentioned by the interviewees. Thus, in summary, inno-
vators seem to spend comparably little time and few efforts on social networking
supported by social network platforms.

The Role of Trust
Some evidence related to trust emerged. For instance, all interviewees feel un-
comfortable with inviting (i.e. connecting to) strangers and most feel uncom-
fortable with invitations (i.e. connection requests) from strangers.

The role of trust emerged when the interviewees reported their approaches for
interacting with strangers. The conditions for accepting a stranger as a tie in-
clude the need for common friends, a friend’s recommendation of the stranger
or a friend’s warrant for the stranger. These approaches aim to establish a min-
imum level of trust through a third, trusted person. If that third, trusted person
does not exist, often (for many interviewees) a common context is required be-
tween interviewee and stranger, for instance the same organisation or project.
Incidentally, one interviewee observed, “I am aware that my network creates
trust through its existence”.

In conclusion, evidence emerged that the interviewees prefer relations based
on either common ties or common contexts. In other words, there is indirect
evidence that trust and trustworthiness is important for innovators, as sug-
gested by Hansen (1992) and Rycroft & Kash, (2004:189) as a requirement for
the expansion of innovation networks.
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6.1.3 Human Agency

In this theme domain I elaborate on five themes that emerged, related to human
agency. In contrast, in the following subchapter, I examine the existing themes
of the theme domain Relational Network Features for indicators of human
agency. Subsequently, I summarise all evidence for innovators’ human agency
(Table 26, p. 151).

[Conscious] Context Management
An individual typically networks in a range of contexts, with two of the most
obvious contexts being private life and professional work life. The question here
is whether the interviewees reflect on their different contexts, and whether they
keep their networks separated per context or not, by reasoned choice.

All interviewees emphasise a focus on professional work life in LinkedIn. Ac-
cordingly, nearly half of the interviewees insist that their private life is excluded
from LinkedIn. In contrast, three interviewees use either Facebook or LinkedIn
for both work- and private life combined, without clear boundaries, for instance
when stating LinkedIn “reflects my work and life history – it reflects me” or
elaborating,

“my Facebook network is a mix of work- and private life. There is no clear dis-
tinction; there are no clear boundaries”.

However, eight interviewees limit their non-professional contacts to a few ex-
ceptions, such as school friends, “a few private friends” or “people from uni-
versity projects”.

Half of the interviewees use Facebook for their private network, regarding it
as “clearly”, “mostly”, or at least “rather” for private life. Exceptions to private
life include work related friends (e.g. “friends and acquaintances whom I met
in professional circumstances”) and professional groups, such as the 2010
Aaltoes group (as in case study A). In stark contrast, five interviewees clearly
prefer Facebook for their work life or for “the public part of my life”. However,
all of those interviewees use LinkedIn as well. Exceptionally, one of the inter-
viewees uses Facebook “for complaints”.

In summary, all but three interviewees distinguish between private, public and
professional contexts in their respective social network platforms, with
LinkedIn clearly focussed on professional work life. Many interviewees argue
rather precisely about the differences between social network platforms in
terms of private-, public- and work life, and only three interviewees have com-
bined private-professional usages. Still, those three interviewees did reason why
they have this combined approach.

Motivation to Join and Purpose for Using a Social Network Platform
The question here is why the interviewees joined their respective social network
platform(s): what was their motivation, and what purpose does the platform,
along with the actual social network, fulfil for them.

Nine interviewees joined LinkedIn, and two interviewees joined Facebook, for
professional reasons. Four interviewees were searching or applying for a job,
two wanted to have a professional network (“for building my personal commu-
nity”), and another three joined due to professional circumstances (“I basically
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joined all the social network tools then” or “as a tool for exchange students to
communicate”). Four interviewees joined out of curiosity, typically being inter-
ested in technology (for instance, when considering Facebook as “a place of the
future”).

In contrast, eleven interviewees joined their respective social network plat-
form because someone else either invited them or alerted them. In that respect,
joining LinkedIn or Facebook was rather a result of the environment “nudging”
(cf. Thaler & Sunstein, 2008) the interviewee than the interviewee creating her
own structure – still, joining the network platform seemed a conscious act for
those eleven interviewees.

Once a member of LinkedIn, all twenty interviewees have used it purposefully,
with eighteen interviewees being systematically active. Only two interviewees
are rather passive (“consuming”) users though one of those two interviewees
follows how her connections develop. Exceptionally, one interviewee systemat-
ically encouraged his company peers to join LinkedIn as well:

“I have encouraged various colleagues of mine to be on LinkedIn, with their CV
updated, and with the right skills endorsed, so that our customers, when per-
forming their due diligence, can find our people through LinkedIn”.

By doing so, this interviewee substantially shaped his own, his colleagues’, and
his company’s professional environment.

The main purpose of joining social network platforms is obviously to connect
to others and to maintain those ties. With one exception, all interviewees do
actively connect, which clearly shows in their LinkedIn network degree central-
ity (296-3252 connections as of early 2017, Table A3-1, Appendix 3).

In addition, nearly half of the interviewees mentioned search and follow-up
activities when asked about their LinkedIn use. Those activities include search-
ing for jobs, following how job offers develop (“I keep tabs on possible/available
jobs”), and checking the background of people or companies. One interviewee
even reports searching LinkedIn “like an idea mine”. Along the same line, half
of the interviewees use LinkedIn as a “smart” or online address book. Two in-
terviewees hire employees facilitated by (or even through) LinkedIn. All such
activities point to the importance of information seeking/search processes (Bor-
gatti & Cross, 2003; Rycroft & Kash, 2004:188) for the interviewees. The evi-
dence reported above also indicates that close to half of the interviewees are self-
motivated to start searching for information (Hansen et al., 2005) – and their
social network platforms facilitate those search processes.

It is unknown whether all of the many interviewees who give recommenda-
tions and skill endorsements do so with a specific purpose in mind. However,
several interviewees argued clearly, why they do not give recommendations or
endorsements. In addition, several other interviewees aim specifically to sup-
port their ties when giving recommendations. On the other hand, one inter-
viewee purposefully connected to relative strangers in order to get work related
recommendations for himself. A large minority of the interviewees pondered
whether to ask for recommendations, especially when changing their job.

Generally, all interviewees have established a rather comprehensive online
profile page that is kept up-to-date by most interviewees. Thus, there is also a
recognised purpose of self-promotion (cf. theme Self-Promotion below).
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Besides these actions, performed typically by a majority of interviewees, sev-
eral minorities of interviewees discovered further functionalities of LinkedIn,
purposeful for themselves, and thus have engaged in one or more of the follow-
ing activities: “posting”, “communicating”, “advertise[ing] my blog”, sharing
in groups, publishing work related events and “collaboration in teaching and
research”. A few interviewees mentioned more passive approaches, such as fol-
lowing groups, getting weak signals (through the “self-curated feed”), reading
newsfeeds, reading posted articles and “follow[ing] influencers”. Still, all these
activities have a purpose for the respective interviewee, with many purposes be-
ing of professional nature. One interviewee made a notable distinction between
organisational branding and personal self-promotion when emphasising that

“LinkedIn is more for professional people, but brands and the public sector, in-
cluding ministries, are more or even only in Facebook”.

This particular interviewee uses Facebook only for “the public part of my life”.
In conclusion, eleven interviewees were nudged into LinkedIn or Facebook,

whereas nine interviewees joined for professional reasons. The social network
platforms as such do not only facilitate networking, but also support interview-
ees in information search and gathering (Borgatti & Cross, 2003; Rycroft &
Kash, 2004:188), and self-promotion, among other functionalities. Whereas all
interviewees discovered purposeful functionalities for themselves, the function-
alities in use vary strongly between interviewees. Still, most of the interviewees
are systematically active, even if only three termed themselves as “heavy users”.
Finally, all interviewees provided some reasoning for their activities.

[Substantial] Self-Awareness
All interviewees displayed evidence of being self-aware of various aspects of
their respective social network, their social networking skills, and – ultimately
– themselves. This evidence manifests of course differently, per person. For in-
stance, whereas one interviewee plainly stated that he uses LinkedIn to have his
“network in place”, another was “aware that my network creates trust through
its existence”. Five dimensions emerged related to self-awareness.

First, a large majority of interviewees was aware that the different clusters in
their networks reflect the varying contexts in which they worked and lived –
many were able to consciously point out such contexts. Having seen their net-
work visualised, one interviewee noticed that his map densifies and another
identified “inner” and “outer” network parts. More sweepingly, one interviewee
remarked that her network “reflects my work and life history – it reflects me“.
Besides, most interviewees were curious about gathering objective information
about their networks: eighteen interviewees had seen their network visualised
(thirteen created a network map by themselves), and the remaining two inter-
viewees are interested in seeing such map. The interviewees showed genuine
interest, for instance when noting, “I would like to analyse [the map] more”.
They also reflected, for instance when considering the structural evolution of
their ties:

“many of [the dyadic ties] were temporarily until they connected to others in my
network”.
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In that respect, a large majority of interviewees behave like the successful com-
pany executives studied by Ozcan & Eisenhardt (2009): these interviewees are
similarly “reflective in their network actions” (ibid. 247) and, as important,
many interviewees visualize their networks (ibid. 268) or are at least interested
in doing so.

Second, most of the interviewees were surprisingly well aware about their so-
cial networking skills. About one third of the interviewees (claimed to) know
that they are “social, contact others easily”, or good to “super” networkers. Most
of the interviewees expressed themselves as “connectors”, a term some inter-
viewees differentiated into “boundary spanner”, “bridge builder” or even “in-
terpreter between professions”. Besides being aware of their role, the interview-
ees were also aware of what they actually do – for instance, consciously span-
ning or crossing boundaries, and connecting different, disconnected people or
contexts – typical for creative persons (Perry-Smith & Shalley, 2003:100). In
that respect, the interviewees also know their own strengths rather well. On the
other hand, several interviewees pondered their potential weaknesses, along
with improvement measures: one wondered whether little engaging makes her
“seem distant and/or observant”, while appreciating that “boundary spanning
[…] prepares me to become an entrepreneur”. Another wants to increase his
networking capabilities and “act more strategically, for example by building
and maintaining more weak links”. This particular goal represents another goal
typical for Ozcan & Eisenhardt’s company executives, whose ego-networks
evolve through ties that they form and maintain as strategic choices (2009:247,
269).

Third, about half of the interviewees were concerned, if not conscious about
their own professional skills. They added skills, removed them, or want to add
or remove in the future. Several interviewees were critical about the recommen-
dation system and/or skill endorsements – typical criticisms are the capability
to evaluate skills and endorsements which are well meant but do not make
sense. In conclusion, the interviewees challenge some of the functionalities pro-
vided to them (as expected, as innovators are to display nonconformity; Kirton,
1976:623) – and they challenge for relevant reasons.

Fourth, there is a large range of direct self-observations that are remarkable
in themselves. Self-reflection took place when interviewees remarked,

“I have always worked multidisciplinary”, “I am interested in too many things”,
“I force myself to think differently, as a basis for being creative”, or “social me-
dia takes too much of my time”.

 Other interviewees expressed their interest in “new things”, the need for out-
side views and diversity, or simply acknowledged that they are better in starting
things than in finishing. Two interviewees even see themselves “in the margins”,
in the meaning of typically taking outsider positions.

Finally, several interviewees were aware of so-called social media bubbles –
appropriately called “echo chambers” by one interviewee. These interviewees
know that discussion groups in social media may create contexts in which spe-
cific opinions are not challenged, no matter whether they are fact based or not
– one interviewee used the 2016 US presidential elections as a suitable example.
Similarly, another interviewee stated that,
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“Recently, I also forced myself into some Facebook groups whose ideas I object
– in order to understand better the Trump phenomenon.”

Along the same lines, one interviewee stated,
“I curate the feed in such way that I get the weak signals, too.”

In conclusion, there is strong evidence that the interviewees are self-aware in
five dimensions. First, many interviewees visualize their networks (Ozcan & Ei-
senhardt, 2009:268). They proofed that they can distinguish various elements
of their networks, most prominently clusters, and most interviewees are curious
about learning more about their networks, including their networks’ topologies.
Second, most interviewees are aware and reflective of their networking role –
especially of their role as connectors – and network actions (ibid. 247). Third,
about half of the interviewees are concerned about their skills. Fourth, a variety
of interviewees self-observe and reflect about their way of working, their inter-
ests and/or their own position in professional work life. Fifth, several interview-
ees acknowledged social media bubbles and deal actively with them.

[Substantial] Self-Promotion
Social network platforms are designed to allow self-promotion through the own
profile page, by launching a group, contributing to a group discussion, and
through engaging in further interactions. The profile page in LinkedIn resem-
bles a dynamic, online résumé of the owner’s professional life, in which recom-
mendations and skill endorsements are provided by 1st degree ties (i.e. alters).

Accordingly, all interviewees have established a LinkedIn profile page that
contains at least a minimum of résumé information, such as work places and
education. At least sixteen interviewees keep their profile page up-to-date, re-
flecting the current work place or position, with six interviewees maintaining it
like an online résumé, with updates, for instance, after each finalised project or
patent granted. Whereas such updates are typically less frequent than monthly,
one interviewee updates Facebook daily, for professional reasons.

Whereas most of the interviewees gave recommendations, only four have
asked for recommendations, though one interviewee even connected to
strangers in order to get work related recommendations. Still, another four in-
terviewees ponder whether to ask for a recommendation in the future – one
when starting his own company though another two even without a job change.
Extraordinarily, one interviewee received and accepted two recommendations,
without asking for them.

Regarding skills, the interviewees are in a favourable position, as all of them
got endorsed for their skills – two interviewees even “very much”, one inter-
viewee even “weekly”. Still, fourteen interviewees are sensitive about their skills
and thus tailor them through adding or removing of skills, or by ignoring im-
proper skill endorsements.

In summary, the online résumé is a self-promotion tool in wide use for inter-
viewees, including skill endorsements by the interviewees’ alters. A minority of
interviewees also seeks for online recommendations; however, the majority
seems not to care about recommendations in social network platforms.
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[Substantial] Altruism
One of the most unexpected emerging themes was altruism49. Whereas the evi-
dence was stronger in case study A, especially among those interviewees who
preferred Facebook, also in case study B interviewees displayed various indica-
tors of altruism.

About half of the interviewees aim to help people, by solving their problems
or issues through “matchmaking”, by connecting others, through acting as
bridge builders, by connecting clusters or simply by “introduc[ing] people in
social situations, so that they do not feel awkward”. Even taking an “inter-
preter” position may involve altruism, at least if neither of the two parties who
need interpretation reimburses the interpreter. Remarkably, when explaining
those connecting, bridge building and interpreting roles, none of the interview-
ees mentioned transactional (and thus extrinsic) rewards, benefits or expecta-
tions – on the contrary, the interviewees gave the impression that these actions
are intrinsically rewarding for themselves. Moreover, several interviewees men-
tioned benefits for the other parties – for instance, one “support[s] good
causes”.

Altruism is likely at play when the interviewees’ direct ties (i.e. alters) are con-
cerned: most interviewees endorsed their connections for skills, “especially if
they are looking for a new job”, and most interviewees did not mention any
preconditions for doing so. In contrast, only one interviewee mentioned asking
for an endorsement for himself, though not as a precondition for any of his own
actions. Similarly, a large majority of interviewees either have given recommen-
dations or would do so when being asked to, though several interviewees in-
sisted that certain conditions are met. Only two interviewees mentioned recip-
rocal recommendations – “some 90% returned with a recommendation for me”
and “often as returns for recommendations given”. Finally, at least three inter-
viewees may accept Facebook “friendships” or LinkedIn connections if doing so
supports the new tie. One interviewee reported that he accepts the invitation of
a stranger,

“if I can give a helping hand to, e.g. young persons”;
another indicated that his primary motive to connect is,

“not out of any benefit to me”;
and the third claimed that she may accept,

“foreigners for whom it may provide social value to have a Facebook friend in
Europe”.

It is unclear yet, why the interviewees behave altruistic. However, a possible
explanation is linked to the interviewees’ work in the digital age, as knowledge
producers. Nonaka et al. claim that “knowledge producers … also need to be
selfless and altruistic” (2000:29).

In conclusion, altruism is indicated in two ways. First, when considering the
opposite of altruism, the interviewees show very few and rather weak signs of
expected or demanded reciprocity. None of the interviewees mentioned trans-
actional rewards as a precondition for their actions – and reciprocity as such

49 I define altruism as opposite of egoism, as “a motivation, a desire” (Batson, 1991:230). Such
“altruistic motivation prompts us to care for one another not from duty but from inclination”
(ibid.). See also altruistic tertius gaudens (Simmel, 1908:112).
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seems to be important for only few interviewees. Second, when considering al-
truism, the interviewees contribute, help, support, provide and care in many
cases where the benefit for themselves is unclear, yet invisible or may not man-
ifest itself at all. All such actions are altruistic.

6.2 Human Agency – Synthesis

Following the thematic analysis performed in three theme domains in the first
subchapter, in this subchapter I examine the existing themes of the theme do-
main Relational Network Features for evidence related to human agency. Sub-
sequently, I synthesise all findings related to human agency.

6.2.1 Human Agency in Relational Network Features

In this section, I complement the findings of the original five themes of the Hu-
man Agency theme domain (as reported in Section 6.1.3) with additional evi-
dence related to human agency emerging in the theme domain Relational Net-
work Features (cf. Section 6.1.2). The motivation for this additional examina-
tion of the qualitative evidence is still to investigate an innovator’s reasons and
reasoning for networking.

Connection Strategy and Relationship Development
Only four interviewees do not actively develop their respective social network –
one of them does not actively contact others and the rest let their social network
grow “naturally”. Another interviewee appreciates the “friend” suggestions by
Facebook, of which he selects possible ties. However, the majority of the inter-
viewees rationally conceive whom to connect to and what the conditions are,
under which they connect. These conditions range from empathy (a strength-
ened relationship, or persons the interviewees want to remember) to the poten-
tial of future collaboration, and to goal-oriented connections (for instance, in
order to get work related recommendations). The interviewees who emphasised
the strengthening of a relationship typically prefer Facebook to LinkedIn; they
are also likely to “follow” potential connections before “befriending”. Several in-
terviewees systematically extend their network towards new areas. For instance,
one interviewee systematically connected through a “snowball-system” to a
whole team of persons. Similarly, interviewees connected to alters who link
them to others who the interviewees wanted to tie with. Several interviewees
have some kind of “policy” in place when it comes to high-profile persons. Many
do not try to connect to those, whereas a minority purposely connects to them.

One issue that unites all twenty interviewees is how they dislike inviting
strangers – they feel uncomfortable with such invitations. Half of the interview-
ees just do not invite strangers, and the other half formulates strict conditions
for inviting. In a similar way, interviewees treat invitations of strangers – only
two interviewees usually accept, all others have conditions for exceptions in
place. The point here is that most interviewees are conscious about their con-
nections.
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On operational level, several interviewees reported, “shifting” contacts from,
e.g. Facebook and Gmail, to LinkedIn. At the same time, many interviewees en-
sure in a systematic way that new, relevant real-life contacts become social net-
work ties. Still, most of the interviewees disapprove social networking for the
sake of networking, for instance in the meaning of “cold contacting”. The com-
mon emphasis is on connections and relations for a reason, in most cases lead-
ing to a relation of some depth. Consequently, a few interviewees connect only
to people they “like”. The opposite act of connecting to somebody, cutting off a
tie, is relatively rare. Only a minority of the interviewees cut off ties, with two
cutting off if the tie strength becomes too weak.

Preferences for Brokerage and Being a Connector
Nearly all interviewees mentioned their connecting, matchmaking, intermedia-
tor role. More than half of the interviewees emphasized their brokering role of
connecting people to each other, in a concrete, purposeful way. While only one
third of the interviewees conceive themselves as social, or good to “super” net-
workers, many like their connector’s role and find their connection actions re-
warding.

Preference for Diversity
Complementary to their connecting activities, most interviewees either seek di-
versity or at least surround themselves unconsciously with diversity. Accord-
ingly, interviewees appreciate “new things” and insist on the need for outside
views, to think differently and – in general – a need for diversity. Consequently,
several interviewees developed strategies to connect (to) diverse people and pre-
fer connections being not to similar to them, for instance from different areas,
as observed by Baker (2000:57-60) for entrepreneurs.

Preference for Boundary Spanning
Boundary spanning was reported by at least half of the interviewees. Boundary
spanning also comes into play when interviewees interpret or share knowledge,
and when they consciously look for complementary skills. Several interviewees
provided concise reasons for their boundary spanning.

Awareness of Skills, Competences and Knowledge Processes
The interviewees’ consciousness about their own skills and competences also
extends to their ties. Many interviewees use their social media platforms as a
“smart address book”, detailing their ties’ skills, competences, development and
work places. Consequently, three knowledge capacities are (equally) important
to the interviewees: their own knowledge; whom they know (Aldrich & Zimmer,
1986:20); and what their ties know (Leonardi, 2015).

In that respect, the social network platforms do not only facilitate networking,
but also support innovators in information search and gathering (Borgatti &
Cross, 2003; Rycroft & Kash, 2004:188). Extant research suggests that infor-
mation seeking is a function of awareness (of what others know), valuing (of
what they know) and access to the knowing persons (Borgatti & Cross, 2003).
Thus, the process of information (and knowledge) search (Rycroft & Kash,
2004:188) is important for the interviewees – they are aware of the skills and
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competences of their ties and the ties as such provide the access to the actual
(knowing) persons. In addition to knowledge search, the interviewees actively
engage in or at least support a wide variety of knowledge processes (Mäki,
2008), such as idea generation and search, acquisition of knowledge, knowledge
sharing and reuse, while emphasising access to complementary knowledge.
Thus, the interviewees are not only aware of their own and others skills and
competences, they are also able to apply and share skills, competences, and
knowledge, within social networks.

6.2.2 Summary of Human Agency

None of the interviewees referred to herself as a strategy driven social net-
worker. Moreover, eleven interviewees were nudged into their social network
platform by others. However, evaluated by their way of networking and their
use of their preferred social network platform, each interviewee seems to have
some systematic approaches in place. They are displayed through a plenitude of
individual actions, based on rational reasoning and self-awareness. Interview-
ees establish their networks for a purpose; develop their network consciously,
or even systematically; and are interested in objective data about their networks.
The interviewees’ emphasis on diversity, their boundary spanning and their ac-
tions to complement skills, strength and weaknesses are specific characteristics
of their individual human agency. A majority of interviewees promote them-
selves rather professionally, including skill tailoring. Finally, further LinkedIn
functionalities are embraced purposefully; with most interviewees ignoring
LinkedIn produced information, such as newsfeeds, irrelevant to the relations
to the innovators’ ties. In summary, there is strong evidence, distinguished into
eleven themes, of how the interviewees follow their own human agency when
forming their social networks. Table 26 provides an overview of this evidence
about innovators’ human agency.
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Table 26. Summary of innovators’ human agency

Theme Evidence
Theme domain Human Agency
Context Manage-
ment

+ All but three interviewees differentiate their respective social network platforms
(e.g. LinkedIn, Facebook) into the contexts private, public and professional.

(+) Those three interviewees reasoned their combination of contexts.
Motivation to Join
a Social Network
Platform

+ Nine interviewees joined for professional reasons.
- Eleven interviewees were nudged (cf. Thaler & Sunstein, 2008) into member-

ship by friends, family etc.
Purpose for Using
a Social Network
Platform

+ All interviewees provided some reasoning for their activities.
(+) Most interviewees are systematically active.
(-) Only three interviewees are “heavy users”.
+ Besides social networking, the most important activity is information search

and gathering (Borgatti & Cross, 2003; Rycroft & Kash, 2004:188).
(+) Only few interviewees follow the newsfeed in LinkedIn and thus most ignore

social media based background noise.
Self-Awareness + Most interviewees visualised their social networks or wish to see it visualised.

+ Most interviewees are aware and reflective of both their social networking role
and -actions.

+ Both indicators above point towards behaviour similar to successful enterprise
executives (Ozcan & Eisenhardt, 2009:247, 268).

(+) About half of the interviewees are concerned about their skills.
(+) Some interviewees self-observe and reflect about their working style, their in-

terests and/or their own position in professional work life.
(+) Several interviewees acknowledge and address social media bubbles.

Self-Promotion + The online résumé is in wide use among interviewees, including skill endorse-
ments by their alters.

(-) The majority of interviewees does not care about recommendations for them-
selves in social network platforms.

Altruism + All interviewees reported altruistic actions.
(+) Reciprocity is important for only few interviewees.

Theme domain Relational Network Features
Connection Strat-
egy and Relation-
ship Development

(-) A majority of the interviewees requires (some) empathy before forming a tie.
(+) In a professional context, most interviewees emphasise professional ties.
- Only two interviewees form ties as strategic choices (Ozcan & Eisenhardt,

2009:247).
Preferences for
Brokerage and
Being a Connector

+ All interviewees showed various signs of the tertius iungens orientation (Ob-
stfeld, 2005), especially for being a connector and connecting others.

- The term strategic was not emphasised by the interviewees.
(+) The interviewees do not aim to “appeal” to others (ibid. 111).

Preference for Di-
versity

+ Most interviewees consciously seek for diversity or at least surround them-
selves unconsciously with diversity, similar to Baker’s (2000:57-60) entrepre-
neurs.

(+) Several interviewees prefer novelty.
Preference for
Boundary Span-
ning

(+) Several interviewees indicated a preference for boundary spanning, in line
with their combined preferences for connecting and diversity.

(+) Boundary spanning contributes to a person’s “diverse social knowledge”, an
enabler of innovation (Obstfeld, 2005:100).

Awareness of
Skills, Compe-
tences and
Knowledge Pro-
cesses

+ Skills and competences are important for all interviewees – both their own and
their ties’.

+ Many interviewees perform dedicated efforts in order to be aware of the skills
and competences of their ties, and even the development of their ties.

+ The process of information and knowledge search (Rycroft & Kash, 2004:188)
is important for the interviewees.

(+) Several interviewees actively engage in applying and sharing of skills, compe-
tences, and knowledge, within their social networks.

+: clear evidence for the respective human agency theme
(+): evidence for the respective human agency theme
(-): evidence can be understood as pointing against strategic human agency
-: evidence against strategic human agency

6.3 Innovators as Serendipitous Networkers

Based on their human agency, there are several indicators that innovators net-
work like entrepreneurial executives – most of the interviewees actively develop
their own social networks, they are “reflective in their network actions” and they
visualize their individual network and even its development (Ozcan & Eisen-
hardt, 2009:246f, 268f). However, there is very little evidence from the inter-
views that interviewees (and thus innovators) develop their networks through
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ties that they form and maintain as strategic choices (ibid. 247, 269), as com-
pany executives do (ibid. 251). Still, if strategy is not at play, then what is?

One possibility is serendipitous networking. Kilduff & Tsai (2003:87-110) in-
troduce serendipitous networking processes (SNPs) as one of two possible “net-
work trajectories” (ibid. 87) of networks as such. In other words, these processes
contribute to a social networks’ development. This particular way of develop-
ment is described as follows (ibid. 90):

“In serendipitous network processes, individual actors make choices about who
to connect with, what to transact, and so on, without guidance from any central
network agent concerning goals or strategy. Actors form ties or partnerships
based on their own interests.”

Applied to innovators, this means that they make their own choices, follow their
own interests, and possibly neglect guidance. In addition, serendipitous net-
works include a “predictable process of clustering and bridging as individual ac-
tors make choices based on dyadic attraction”50 (ibid. 94). Both clustering and
bridging are activities clearly emphasised by the interviewees as brokering (be-
tween clusters) and connecting (i.e. bridging into a cluster).

In addition, Kilduff & Tsai emphasise that “[s]erendipitous networking capi-
talizes on opportunity” (ibid. 92). This emphasis is important for two reasons.
First, serendipity is regarded as different from happenstance; it is closer to ac-
tion that enables opportunity within happenstance (Kamien & Schwartz, 1975;
Johnson, 2010). Second, it emphasises that innovators have all kinds of (sys-
tematic) opportunity enablers in place, even if they aim neither for structural
holes nor for weak ties. Their actions are rational and self-aware, though not in
the meaning of executive vision (Ozcan & Eisenhardt, 2009). In that respect, I
propose that innovators, in general, network serendipitously, in a positive
meaning that implies opportunity for innovation. Poetically expressed, innova-
tors network by involving the “creative spark”:

“The creative spark on which serendipity depends, in short, is to see bridges
where others see holes”

(Burt, 2004:351). This opportunity enabling behaviour is illustrated by several
preferences, each of which has been described in extant research as enabler for
innovation. First of all the tertius iungens orientation (Obstfeld, 2005). Second,
a preference (conscious or not) for diversity (Baker, 2000:57-60), along with
the tertius iungens orientation and access to (diverse) clusters (Brass,
2012:680f). Third, “diverse social knowledge” (Obstfeld, 2005:100), reflected
and enabled by a preference for boundary spanning. Finally, opportunity is cre-
ated through information search and gathering (Borgatti & Cross, 2003; Rycroft
& Kash, 2004:188), access to knowledge (as in “smart address book”, theme
Awareness of Skills, Competences and Knowledge Processes), and the capabil-
ity to apply and share skills, competences, and knowledge, within social net-
works.

The argument presented then is that innovators have a variety of enablers and
capabilities in place, in order to create opportunity through their social net-
works. Thus, even if the term serendipitous does not imply vision or strategy,

50 Note that the term “dyadic attraction” is used here rather as a relational feature than as a
structural characteristic.
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and little strategic action is visible, on average, innovators may literally create
more opportunity, and thus innovation, out of happenstance than strategic vi-
sionaries do.
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7. Synthesis of Results – Innovators’
Social Networks

This chapter is a synthesis of the findings presented in Chapters 4-6. It was de-
veloped as a sensemaking activity (Weick et al., 2005) based on prescriptive rea-
soning (Mantere & Ketokivi, 2013:74) with the aim to theorise based on the
available theoretical and empirical evidence (Weick, 1995). The emerging the-
ory then is to respond to the research aim – to gain understanding about how
innovators are positioned in their social networks, how innovators shape those
networks, and why they develop their social networks in the way they do. The
empirical evidence encompasses quantitative, structural social network charac-
teristics (Chapters 4 and 5) as well as qualitative, relational social network fea-
tures (Chapter 6). In addition, there is strong empirical evidence about innova-
tors’ human agency and how it manifests in their social network development
actions.

The structure of this chapter resonates with this study’s three research ques-
tions. At first, the differences between innovators’ and adaptors’ social network
topologies (question 1) are addressed – in the first Subchapter as a synthesis on
both model- and hypotheses levels, in the second Subchapter per structural
characteristic. The third Subchapter responds to research question 3 How does
an individual’s social network topology predict how innovative the individual
is? The fourth Subchapter responds to the thesis’ research problem – how do
innovators network – and thus to research questions 1, and 2 What are the re-
lational networking preferences of innovators, and why so? The Subchapter
includes a dynamic model of innovators’ social networking and the individual
findings on innovators’ social networking preferences. In addition, the last sub-
chapter introduces the potentially strong tie concept as a final synthesis.

7.1 Cross-Case Study Synthesis – Models and Hypotheses

The first synthesis concerns the theoretical models A and B, as well as the hy-
potheses they are built upon. Accordingly, the synthesis is based exclusively on
quantitative data and findings from the case study chapters 4 and 5. Only in the
subsequent Subchapter 7.2, the qualitative findings of Chapter 6 will be inte-
grated.



Synthesis of Results – Innovators’ Social Networks

155

7.1.1 Model Performance

Theoretical model A (Fig. 2, p. 58) aimed to explain how structural social net-
work characteristics affect individual innovativeness, in response to research
question 3 how does an individual’s social network topology predict how inno-
vative the individual is? However, based on its χ2=33.4 with a probability of
p=0 and its Root Mean Square Error of Approximation RMSEA=0.218>0.1 (Ta-
ble 20, p. 105), the hypothesized model A1 did not fit the empirical data and is
thus rejected. Only two of the seven predicted paths are significant (Fig. 6, p.
105) – one between density and weak components (β=-0.22, p=0.016) and the
other between constraint and innovativeness (β=0.36, p=0.032). In that re-
spect it does not matter that the hypothesized model A1 fits the empirical data
better than an independence model A3 (Table 20, p. 105) – model A still has a
too high χ2, zero-probability, and a RMSEA>0.1.

In contrast, theoretical model B fits nearly perfect to the empirical data and it
is robust against impacts from control variables, such as career type, expatriate
status, and gender. However, it needs to be controlled for nationality (Figs. 8
and 9, p. 121). In detail, the evaluation of model B through χ2=0.999-1.382
(p=0.847-0.912), RMSEA=0, and both fit indices NFI and CFI close to 1 (Table
25, p. 119, models B1 and B13) shows that model B fits both when uncontrolled
and when controlled for nationality. Thus, model B fulfils its purpose to explain
how innovators’ networking actions create different social network topologies
than adaptors’ networking actions, in response to research question 1 How does
an innovator’s social network topology differ from an adaptor’s? Accordingly,
eight out of eleven hypothesised paths are significant (Figs. 8 and 9, p. 121), al-
lowing to refine the hypothesised mechanisms at work in model B. Conse-
quently, I used model B to establish an initial framework to explain innovators’
social networking in Subchapter 5.4.

Regarding a cross-case study synthesis, the rejection of model A and the ac-
ceptance of model B leads to a simple situation: based on the empirical evidence,
only model B can be used to explain innovator’s networks on model level. An
integration of model A and B, although desirable from a structuration point of
view (Giddens, 1984), is not advisable between a rejected and an accepted
model. Thus, instead of integrating the models, I continue with model B for de-
veloping a dynamic model of innovators’ social networking in Section 7.4.2.

7.1.2 Hypotheses Test Results

Even if only model B was accepted and model A was rejected, a cross-case study
analysis of the hypotheses is possible. Table 27 provides a brief overview of all
ten hypotheses test results. Four of the hypotheses (H2, H3, H6a, H7) receive
full support in at least one case study, three receive partial (H4a-H4d) or limited
(H1, H5) support, and three (H8-H10) receive no support. In case of hypothesis
H1, the test results are conflicting between case studies A and B.

At this stage, it is important to distinguish between quantitative evidence in
case studies A and B: case study A provides quantitative evidence taken from
one social network in one context (the Aalto Entrepreneurship Society Aaltoes),
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whereas case study B provides quantitative evidence through 109 ego-networks
of persons from six contexts. The distinction between the two forms of quanti-
tative evidence is essential, as case study A highlights how innovators and adap-
tors network in one, given, context, whereas case study B highlights how the
“complete” ego-networks of innovators differ from adaptors’. In that respect, a
straightforward integration of hypotheses test results is neither possible nor ad-
visable. Instead, for each test result the test context needs to be taken into ac-
count: either one social network in on context (case study A) or individual ego-
networks in a variety of contexts (case study B). Consequently, when synthesis-
ing answers to the three research questions in the next subchapters, these con-
textual differences were considered.

Table 27. Overview of hypotheses test results

Code Case Study Hypothesis
A* B**

H1 - (+) Innovators’ networks contain a higher share of structural holes than adaptors’
networks.

H2 + 0 Innovators’ networks contain more discernible clusters than adaptors’ net-
works.

H3 0 + Innovators’ networks contain more dyadic ties than adaptors’ networks.
H4*** There are four primary networking options:

H4a + - expand through adding a dyadic tie; innovators use this option more often
than adaptors.

H4b - - expand and embed by adding a redundant tie; adaptors use this option more
often than innovators.

H4c - - embed by brokering alters to connect; adaptors use this option more often
than innovators.

H4d 0 - cut off a direct contact; innovators use this option more often than adaptors.
H5 (+) (+) An increase in density reduces dyadic ties.
H6a (+) + Innovators connect to clusters through dyadic ties.
H6b 0 Innovators connect to clusters through redundant ties.
H7 0 + Degree centrality in innovators’ networks is higher than in adaptors’ networks.

H8 0 Closeness centrality in innovators’ networks is higher than in adaptors’ net-
works.

H9 0 - Innovators’ networks are less dense than adaptors’ networks.
H10 0 0 An increase in degree centrality leads to a decrease in density.

*: case study A focussed on parts of ego-networks (N=120) in one network and context
**: case study B focussed on complete ego-networks (N=109) in six contexts
***: H4 is actually a set of networking options, specified as the set of hypotheses H4a-H4d
+: supported; (+): limited support
0: no support
-: support for the opposite (“rejected”)

7.2 Social Network Topologies – Innovators vs. Adaptors

This subchapter aims to respond to research question 1, how does an innova-
tor’s social network topology differ from that of an adaptor’s? That research
question 1 does not imply any causality (cf. Fig. 1, p. 30); its focus is just on
differences in network topology between innovators and adaptors. Conse-
quently, in the following the aim is to highlight these differences per structural
characteristic. The starting point for the synthesis are the hypothesis test re-
sults, illustrated in Table 27. The innovators’ interviews then suggest some ad-
ditions to the quantitative findings, as reported in Section 6.1.1.
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7.2.1 Findings per Structural Characteristic

Access to Structural Holes Depends on Context and Type of Ego-Network
The role of the social network topology characteristic structural hole depends
on the context. When examining complete ego-networks, as in case study B, the
statistical evidence as such is unclear. Still, model B combined with the qualita-
tive evidence suggests a dynamic effect in which, compared to adaptors, inno-
vators create more brokerage opportunity for themselves (and thus more struc-
tural holes) through bridging to clusters, however, at the same time, they elim-
inate structural holes through brokering alters (and others) to connect to each
other. Thus, innovators’ ego-networks may contain a higher share of structural
holes than adaptors’ at some point of time; however, there is no direct evidence,
only indirect deductions. In addition, the qualitative evidence suggests clearly
that innovators do not consciously aim for the creation of structural holes.

In contrast, if one specific context and thus one social network is examined, in
which both innovators and adaptors allocate only parts of their respective ego-
networks (case study A) the quantitative evidence is clear. The ego-network
parts of innovators show significantly higher constraint and hierarchy and thus
adaptors’ ego-network parts contain a higher share of structural holes than in-
novators’. In that respect, adaptors, when considered through their ego-network
parts in a given context, are in a similar position as the companies in Ahuja’s
(2000) study – the firms’ structural holes had a negative effect on innovation.

Innovators’ Networks Contain Bridges to Various, Diverse Clusters
Both adaptors’ and innovators’ ego-networks contain – on average – a similar
amount of clusters. However, the share of clusters (the normalised amount) in
a specific, partial ego-network (as in case study A) is significantly higher for in-
novators. In addition, the qualitative evidence suggests that diversity is im-
portant for innovators, along with their preference for acting as a connector (be-
tween various clusters). In conclusion, innovators’ networks contain bridges to
various, diverse clusters, as emphasised by Brass (2012:680f). The absolute
number of clusters though is not necessarily higher for innovators, when com-
pared to adaptors.

Innovators’ Complete Ego-Networks Contain More Dyads than Adaptors’
There is significant quantitative evidence that dyadic ties as such are more nu-
merous in innovators’ complete ego-networks than in adaptors’ complete ego-
networks (case study B), on average. This quantitative evidence supports Gran-
ovetter’s “weak tie” benefits (1973), emphasising dyadic ties as an innovation
enabler. However, when examining parts of ego-networks in one context (case
study A) there is a lack of quantitative evidence for such difference.

Still, quantitative evidence from both case studies suggests that for innovators
the dyadic ties are in use as bridges to various clusters in the network. For com-
plete ego-networks, this is different for adaptors, for whom the quantitative ev-
idence rather suggests redundant ties as bridges.
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Innovators’ Complete Ego-Networks Contain More Alters than Adaptors’
The role of the social network topology characteristic degree centrality depends
on the context. When examining complete ego-networks, as in case study B, the
difference between innovators and adaptors is significant, with innovators, on
average, clearly higher in degree centrality (i.e. number of alters per ego-net-
work) than adaptors. However, this effect does not materialise when examining
parts of ego-networks in a given context, as in case study A.

The findings in case study B support the following theoretical evidence, at least
partially. Absorptive capacity (Cohen & Levinthal, 1990) combined with high in-
degree centrality results in innovation (Tsai, 2001) – the findings correlate high
degree centrality with innovativeness. High degree centrality boosts innovation
idea quality for individuals (Björk & Magnusson, 2009) – the findings support
this claim when assuming that innovation idea quality is important innovators.
Degree centrality, as in direct ties, positively moderates the impact of indirect
ties on innovation (Ahuja, 2000) – support for the relation between direct ties
and innovation, however not for a moderator role. Still, all this support is lim-
ited to the context of complete ego-networks.

Innovators’ Complete Ego-Networks Are Locally Denser than Adaptors’
As for degree centrality, the role of density is significantly different between in-
novators and adaptors only when examining complete ego-networks, as in case
study B. In that case study, innovators had – on average – highly significantly
denser ego-networks than adaptors. This quantitative evidence suggests that –
when examining density in complete ego-networks – individual innovative per-
sons show strong analogies to innovative firms. Three studies on firms, inde-
pendent of each other (Shan et al., 1994; Schilling & Phelps, 2007; Phelps,
2010), suggested density (or at least structural embeddedness) as one of the en-
abler for innovation. In addition, Obstfeld (2005) suggests density as a possible
facilitator of innovation, along with the tertius iungens orientation.

Closeness Centrality and Betweenness Centrality Not Relevant
Based on the quantitative evidence, none of centrality measures beyond degree,
such as closeness, betweenness and eccentricity, is significantly different be-
tween innovators and adaptors.

7.2.2 Summary of Findings – Network Topology

The role of most structural network characteristics in adaptors’ and innovators’
social networks depends largely on whether complete ego-networks are exam-
ined (as in case study B) or parts of ego-networks in one context (as in case study
A). In both cases though, the centrality measures closeness, betweenness and
eccentricity, are not significantly different between innovators and adaptors.

Findings Relevant for Complete Ego-Networks (Based on Case Study B)
Innovators score significantly higher than adaptors in degree centrality, dyadic
ties and density (Table 24, p. 117, and Figs. 7-9, pp. 118 & 121). The respective
differences between innovators and adaptors regarding structural holes, clus-
ters and bridges are not significant, though.
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Findings Relevant In One Context, One Network, and Partial Ego-Networks
(Based on Case Study A)
Adaptors score significantly higher in access to structural holes than innovators
(Table 19, p. 104). In contrast, innovators score higher in the share of clusters
(the normalised amount) than adaptors (Table 19). For all other structural char-
acteristics, the quantitative evidence does not show significant differences be-
tween innovators and adaptors.

7.3 Network Topology as a Predictor of Innovativeness

The third research question asks, how does an individual’s social network to-
pology predict how innovative the individual is? The findings are to contribute
to network theory (Borgatti & Halgin, 2011), with network structure assumed as
an antecedent of innovativeness. In model A, I integrated extant research in or-
der to achieve a holistic view – the model integrates major structural network
characteristics that are to predict innovativeness. However, theoretical model A
failed the empirical test in case study A. Consequently, at this stage, it is time to
realise that a large amount of extant research investigated predictors only for
one or two structural characteristic or relational feature at a time. Typical struc-
tural characteristics suggested as predictors are degree centrality (e.g. Shan et
al., 1994:391; Björk & Magnusson, 2009), dyads (e.g. Friedkin, 1980; Krack-
hardt, 1999) and structural holes (for instance, in Burt, 1992; 2015). The typical
relational feature is tie strength (e.g. Friedkin, 1980; Granovetter, 1983:208).
An exception is Tortoriello & Krackhardt’s (2010) study, in which bridges, dy-
ads, redundant ties and tie strength are deployed, separate and in combination.
Besides this exception, I am not aware of a holistic approach similar to that
taken in this study, combining some of the most prominent structural charac-
teristics.

Still, even if theoretical model A did not fit to the empirical data, does the em-
pirical evidence allow the proposition of predictors for innovativeness? In other
words, if model A cannot be used, do any of the structural characteristics indi-
vidually predict innovativeness? Based on the findings reported in the previous
Subchapter, only one characteristic is different between innovators and adap-
tors independent of context and type of ego-network – the number of dyadic
ties. However, there are two problems. In case study A, there is only indirect
quantitative evidence for this difference, and in case study B the significance is
clear only when controlled for nationality.

If the network under examination is a complete ego-network, as in case study
B, two structural characteristics are significantly different between innovators
and adaptors – degree centrality (along with yearly growth) and local density.

In conclusion, there is quantitative evidence for associating innovativeness
with dyadic ties, along with degree centrality and density when considering
complete ego-networks. This leads to the first proposition:

Proposition P1. A combination of high degree centrality, a substantial
amount of dyadic ties, and high local density in an ego-network, is a pre-
dictor of innovativeness.
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I use the term substantial in this proposition rather than significant in order to
avoid a term used in statistical analysis in a proposition. The interviewed inno-
vators in case study B maintain on average 19 dyads, with a minimum of six
dyads (Table A3-1, Appendix 3). Thus, I suggest that a substantial amount of
dyadic ties shall exceed six dyads at any time, and on average, be closer to twenty
than to ten dyads.

Proposition P1 responds to the third research question in that it relates three
structural network characteristics, degree centrality, dyadic ties, and local den-
sity to innovativeness. However, it is noteworthy that proposition P1 does not
claim that adaptors can become more innovative just by adding alters, bridge
into clusters through dyadic ties and otherwise encourage alters to tie with each
other.

7.4 How Do Innovators Network?

This subchapter responds to the research problem, how do innovators network,
specified in more detail in research questions 1 how does an innovator’s social
network topology differ from that of an adaptor? and 2 what are the relational
networking preferences of innovators, and why so? In this context, both ques-
tions inherently assume a causality – innovators shape their own social net-
works – and thus the findings aim to contribute to “theory of networks” (Bor-
gatti & Halgin, 2011:1168), cf. Fig. 1 (p. 30). Whereas the “how” question was
addressed in case study B (Innovators Develop Their Networks), the “why”
question was investigated through the concept of human agency, synthesised in
Subchapter 6.2. In this Subchapter, I add the reasons (answering the “why”) to
the “how”, for instance, through investigating how human agency describes in-
novators’ social networking actions.

In the subsequent section, I elaborate on how adaptors are different from in-
novators in being reactive. This allows for a better contrast between innovators’
preferences, orientations and actions on the one hand and social influences on
adaptors on the other. Next, I develop a dynamic model of innovators’ social
networking, based on the initial framework to explain innovators’ social net-
working in Subchapter 5.4, and thus based on theoretical model B. In the final
section, I tease out in detail the social network preferences of innovators, based
on the findings of Chapters 4-6.

7.4.1 Adaptors More Reactive Than Innovators

Whereas my research interest is clearly in innovators, it helps to examine the
situation of adaptors as well, in order to achieve a better distinction between the
two extremes in innovativeness. For this purpose, I review Schumpeter’s writ-
ings about economic development (1912) the business cycle (1927) and eco-
nomic change (1935). One concept evolves steadily there – the cycle between
innovation introduction (e.g. into the market, by the first innovator), and inno-
vation adoption (by other market participants who aim to catch up with the trail
blazing innovator). Whereas this mechanism was described in an economic,
business context, Schumpeter actually laid the foundation of the argument
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much earlier, in a social-economic context, in an article titled "On the Concept
of Social Value" (1909). His description of the behaviour of innovation adopters
is illuminating also in today’s context of social networking (Schumpeter,
1909:219):

 “Every one [sic] living in a community will more or less look for guidance to what
other people do. There will be a tendency to give to his utility curves shapes sim-
ilar to those of other members of the community. Every one's valuations will be
influenced by the fact "that he compares them consciously or unconsciously with
those of his neighbors."”

What Schumpeter clearly observed here is that an individual’s immediate social
network (termed “community”) affects that individual in her (or his) decision-
making. In quintessence, the business model of companies such as Amazon rest
on these “valuations” guided by the behaviour of other community members.
The ubiquitous hint “others who bought this article have also bought these fur-
ther articles” (e.g. by Amazon) is the closest expression of Schumpeter’s
thoughts in today’s business.

Sixty-four years later, Mark Granovetter elaborated about the risks and prob-
lems of communities “partitioned into cliques” (1973:1373ff), analysed the lack
of outside information through the absence of “weak ties” (ibid.) and thus gave
the first description of a so-called social media bubble, even if social media did
not exist in 1973.

Another thirty-two years later, Hansen observed that members of such com-
munities, prone to high local network density, do not even start searching for
information anymore (2005).

My argument is that, throughout the three different observations made in
three prominent publications by three prominent researchers, persons located
in dense clusters have been argued to follow, accept and adopt what their local
peers, friends and family members are doing. Puzzlingly though, in case study
B, innovators are positioned exactly in such strong, local density. The combina-
tion of the strong theoretical evidence with this study’s empirical evidence is
possible only under one condition: what affects adaptors does not constrain in-
novators. And that condition can be only rationally fulfilled when opposite cau-
salities are assumed for innovators vs. adaptors: whereas innovators create
structure (action drives structure), adaptors are largely a “product” of their en-
vironments (structure drives action). In other words, network theory (Friedkin,
1980; Granovetter, 1983; Burt, 1987; 1992; Shan et al., 1994; Krackhardt, 1999;
Tsai, 2001; Ruef, 2002; Fleming et al., 2007; Björk & Magnusson, 2009; Smed-
lund, 2010; Tortoriello & Krackhardt, 2010) is applicable to adaptors, though
not necessarily for innovators. From another research stream’s perspective, fo-
cussing on the individual person, this is expressed as following. An adaptor…:

“Tends to high self-doubt. Reacts to criticism by closer outward conformity. Vul-
nerable to social pressure and authority; compliant.
[…] occasionally needs to be "dug out" of his systems. […]
Sensitive to people, maintains group cohesion and cooperation”

(Kirton, 1976:623). In summary, adaptors are more sensitive (ibid.) and reactive
(ibid.; Schumpeter, 1909:219) to their social environment, especially when be-
ing part of a clique (Granovetter, 1973:1373ff) or, in general, part of highly dense
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clusters. Based on the evidence from the innovators’ interviews, as well as extant
research (Kirton, 1976:623), the opposite applies to innovators. Consequently,
I synthesise the combined theoretical and empirical evidence into the second
proposition:

Proposition P2. On average, innovators are less sensitive and less reac-
tive to their respective social networks than adaptors.

By taking into account this proposition, two major empirical findings become
more meaningful: on average, compared to innovators, adaptors in case study
A are less constrained (i.e. the have access to more structural holes), and in case
study B, their ego-networks are less dense. One possible explanation, integrat-
ing theoretical and empirical evidence, is that the adaptors in both case studies
had some level of awareness of their orientations towards social pressure along
with conformity – and thus consciously avoided density and constraint.

7.4.2 A Dynamic Model of Innovators’ Social Networking

With the basic differences between innovators and adaptors established, I pro-
ceed to interpret the accepted model B in order to explain innovators’ network-
ing behaviour on model level. In the following, I synthesise the initial framework
for innovators’ networking (Subchapter 5.4) with applicable qualitative evi-
dence from Chapter 6 Innovators’ Interviews Results. In doing so, I add the
findings on innovators’ relational networking preferences to the findings on
their structural network characteristics. Note that, if not indicated otherwise,
the structural characteristics are based on complete ego-networks, as examined
in case study B.

The dynamic model of innovators’ social networking (Fig. 10) reflects the in-
novators’ networking approach. This approach is – even if based on the innova-
tors’ “personal […] ideals, interests, and commitments” (Emirbayer & Goodwin,
1994:1443) and thus their human agency – rather more serendipitous than stra-
tegic (Subchapter 6.3). A strategic actor, in the meaning of Burt (1992) would
be aware of his gatekeeper positions and keep the brokerage opportunity to him-
self, thus maximising structural holes. The interviewed innovators, in contrast,
act out their tertius iungens orientation, in a role of altruistic brokers.

Another indicator for a serendipitous approach to networking is that not all
the structural characteristics on display in innovators’ social networks are in-
tended by the innovators. As a case in point, based on the results of theme do-
main Network Topology (Section 6.1.1), none of the interviewed innovators in-
tentionally aimed for high local density, nor for high degree centrality as such.
Still, both characteristics highly significantly correlate with innovativeness in
case study B. Fig. 10 illustrates how the intended actions and effects (black ar-
rows) are distinguishable from the non-intended side effects (grey, dashed ar-
rows). All distinctions between intended and non-intended effects are solely
based on the qualitative evidence (Chapter 6).
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Figure 10. A dynamic model of innovators’ social networking

The model is dynamic in that respect that any of the innovators’ networking
actions have repercussions on several structural network characteristics. For in-
stance, adding a dyad will increase degree centrality, and it will increase access
to structural holes significantly if the dyad forms a bridge to a previously uncon-
nected cluster. Adding a redundant tie however will likely increase density and
at the same time remove structural holes. Similarly, connecting previously un-
connected alters will increase density and remove structural holes. All these re-
percussions are dynamic in that respect that they manifest based on the inno-
vator’s networking actions, no matter whether the effect was intended by the
innovator or not.

In detail, innovators enact five different networking actions. The primary ac-
tions (cf. set of hypotheses H4, Table 26) are the following:

1. Add a dyadic tie. Those dyadic ties are often bridge ties to a new clus-
ter, which was previously unconnected to the innovator’s social net-
work. In that case, through adding a new cluster, the number of
structural holes in the innovator’s network will increase significantly.
That effect is reflected in the arrows from innovator to dyadic ties,
to clusters, to structural holes in Fig. 10.

2. Add a redundant tie. Based on the quantitative evidence of case
study B, innovators add more redundant ties than dyadic ties. Typi-
cally, such ties increase density in the innovator’s ego-network,
which is reflected by the arrow from innovator to local density.

3. Broker alters to connect. Based on the qualitative evidence (Sections
6.1.2 and 6.1.3, paragraph Preferences for Brokerage and Being a
Connector), innovators use this action frequently. In their role as al-
truistic brokers, they act out their tertius iungens orientation. This
action directly increases density in the innovator’s ego-network,
again reflected by the arrow from innovator to local density.
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4. Cut off a direct contact (i.e. cut off an alter). As presented in Section
6.1.2 Relational Network Features, this action is rarely used by in-
novators – only two of twenty interviewees cut off ties systematically
at some point.

In addition to the primary networking actions, innovators have a preference
to connect to various, diverse clusters, as suggested by Baker (2000:57-60) for
entrepreneurs. Whereas the quantitative evidence of case study B suggests that
innovators connect to such clusters typically via dyads (see arrow from dyadic
ties to clusters, Fig. 10), the qualitative evidence indicates that both dyadic and
redundant ties are used to connect to clusters. In any case, the networking ac-
tion connecting to a cluster is a secondary action, as either a dyad or a redun-
dant tie needs to be established in the process.

Finally, an effect in the dynamic model of innovators’ social networking is rep-
resented by the arrow between local density and structural holes. The minus
sign at the arrow’s head indicates the significant, negative correlation between
the two structural characteristics (cf. path local density to constraintC in Fig. 7,
p. 118). The higher the density in the ego-network, the more structural holes will
be eliminated. This effect is strongest, when an innovator brokers her alters to
connect, effectively closing at least one of her structural holes in the process.

7.4.3 Innovators’ Social Networking Preferences

In addition to the dynamic model, further networking preferences of innovators
are synthesised in the following. For this synthesis, findings of Chapters 5 and
6 were combined, i.e. quantitative evidence based on 109 individual ego-net-
works with the qualitative evidence from the interviews of twenty innovators.
The section starts with structural characteristics and then proceeds towards re-
lational features.

Integrated Networks as Outcome, Not Necessarily as Goal
Based on the innovators’ significantly higher number of dyadic ties in combina-
tion with their significantly higher local density, in comparison to adaptors, the
quantitative evidence suggests that innovators build and maintain so called “in-
tegrated” networks (Uzzi, 1997). There is a lack of qualitative evidence though,
that this outcome is intentional, as none of the interviewees mentioned aiming
for integrated networks.

Intentional Choice of Direct Ties, Redundant Ties, and Bridge Ties
The interviewed innovators gave various reasons under which circumstances
they connect via direct ties, dyadic ties and redundant ties, even if they did not
use the terms as such. Direct ties are preferred when the new connection is
known to the innovator, when a relationship intensifies, and when the tie has a
purpose for the innovator. Redundant ties are often initiated when the existence
of an alter increases the level of trust between a relatively unknown (strange)
new connection and the innovator. Bridge ties then are initiated if an innovator
wants to connect to a cluster. Based on the strong qualitative evidence for the
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innovators’ preference for brokerage, their will to connect to a cluster is the de-
cisive intention – the type of the bridge tie (dyad or triad) is secondary. The
quantitative evidence though suggests that dyadic bridges are more often initi-
ated than triadic bridges. Still, any new triad (or even clique) created contributes
to the innovator’s local network density.

Network Size and Growth as an Outcome, Not a Goal
Although innovators have significantly more alters and stronger network
growth than adaptors, the qualitative evidence suggest that this effect is unin-
tentional. The point here is that the interviewed innovators gave a variety of
reasons why to connect to a person. All these reasons are purposeful on the level
of the individual, specific tie. Such reasoning is in stark contrast to a network
growth based strategy that would emphasise size as such as a reason to connect
to others. In that respect, both degree centrality and network growth are rather
outcomes than goals for innovators. It is noteworthy though that – compared to
adaptors – the relative growth of innovators’ networks is, on average, rather
moderate. In addition, the highly significant correlation between density and
degree centrality (r=0.625, p=0.000, Table 24, p. 117) suggests that network
growth is likely caused by redundant ties and by cliques, less by dyads.

Tertius Iungens Orientation – Preferences for Brokerage and Connector Role
Both quantitative and qualitative evidence suggest that innovators broker alters
into connecting to each other. In contrast to Burt’s (1992) understanding of bro-
kerage, which is motivated by the egoistic interest of the Simmel’s tertius
gaudens, who plays “people off against one another for his or her own benefit”
(Obstfeld, 2005:100; cf. Simmel, 1908:111-120), the brokerage by innovators is
rather altruistic, pointing towards a tertius iungens orientation (Obstfeld,
2005). As part of this orientation, innovators “see opportunities for collabora-
tion between people” (ibid. 111) in their role as connectors, matchmakers, me-
diator or moderators. The altruistic approach shows when an innovator “intro-
duce[s] two people when I think they might benefit from becoming acquainted”
(ibid. 111)

Tertius Iungens Orientation Reduces Innovators’ Structural Holes
Whereas the tertius iungens orientation is most likely appreciated by the inno-
vators’ alters (as indicated by Obstfeld, 2005), innovators obviously reduce their
own brokerage opportunity through this behaviour. In that respect, a dynamic
effect is in place, which is illustrated in Fig. 10 (p. 163). On the one hand inno-
vators connect to diverse clusters (black arrows, via dyadic ties), though on the
other hand, the tertius iungens orientation leads to an increase of density and
reduction of structural holes. Ultimately, this behaviour can even lead to the
merger of previously separate clusters.

Preference for Diversity, Novelty and Boundary Spanning
The innovators’ preference for diversity shows in two ways in their networking
actions. First, innovators like to connect to diversity, when diversity is available
to them. Such diversity (and novelty, too) can manifest in persons or in clusters
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– innovators connect to both, through direct ties, often bridges. This is the rea-
son why innovators’ networks contain bridges to various, diverse clusters, as
emphasised by Brass (2012:680f). Second, due to their tertius iungens orienta-
tion, innovators like to connect diverse (or different) persons and clusters to
each other, thus bridging between them. The innovators’ preference for bound-
ary spanning then is the result of their preference for brokerage and their pref-
erence for diversity, in combination.

Substantial Awareness of Skills and Competences in the Innovator’s Network
Whereas innovators are conscious about their own skills and competences and
their public display on social network platforms, they also extend this awareness
to their ties’ skills and competences. The innovators, on average, do not only
know a wide variety of people with different competences and skills, they can
even relate specific competences and skills (and employers) to specific ties.

Substantial Awareness of and Preferences for Knowledge Processes
Knowledge processes (Mäki, 2008) are important for innovators. Based on the
qualitative evidence, innovators actively engage in or at least support a wide va-
riety of knowledge processes, such as information (and knowledge) search (Bor-
gatti & Cross, 2003); accessing complementary knowledge and its acquisition
(Hansen, 1999; Hansen et al., 2005; Reagans & McEvily 2008); information and
knowledge brokerage between different fields or bodies (Dhanaraj & Parkhe,
2006; Meyer, 2010); and knowledge transfer, sharing and reuse (Hansen, 1999;
Hansen, 2002; Reagans & McEvily 2003, Reagans & McEvily 2008). Innovators
are aware of their ties’ competences, they most likely value what their ties know,
and they have access to their ties – the three most important conditions for in-
formation seeking (Borgatti & Cross, 2003). In conclusion, innovators are not
only able to apply and share skills, competences, and knowledge, within their
social networks; they also apply this ability actively. This is a strong advantage
in today’s knowledge economy (Nonaka, 1991; Drucker, 1993; Grant, 1996; Boi-
sot, 1998; Baldwin & Hanel, 2003).

Minimum Tie Strength Important Before (and After) Connecting
Innovators are somewhat cautious before connecting, and in parallel, they are
prepared to invest time and effort in their ties once connected. For innovators,
real-life interaction is one of the main pre-conditions for connecting in social
network platforms, and during the tie’s life span, further real-life interaction is
expected. At least some kind of relationship, with mutual obligations and bene-
fits, is in place. Typical on Facebook, innovators even aim to develop a tie into a
closer, deeper relation. In conclusion, a typical innovator’s tie is the result of
real-life relations and thus has a minimum strength, most likely similar to the
relationship to an acquaintance (Dunbar, 2014:111).

Little Effort Spent Related to Networking As Such
Networking as such comprises the innovators’ activities beyond “tie mainte-
nance” (Hansen, 2002:243) on the level of individual relationships. Innovators
invest some, limited time and effort in their own profile pages and in their online
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ties for recommendations and skill endorsements. All other efforts spent on us-
ing social network platform functionalities are typically rather short, effective
and purpose-driven. In summary, even if time spent on individual relationships
is included, Aldrich and Reese’ (1993) estimate of five hours per week for net-
working, is rather too high. Innovators seem to spend comparably little time and
few efforts for social networking supported by social network platforms.

Summary of Innovators’ Social Networking Preferences
The synthesised findings of the ways in which innovators network, and their
motivations for doing so, enables a set of propositions that can be tested. For
such propositions, I aim for an integrative approach that makes sense of the
innovators’ preferences, orientations and behaviours reported above in combi-
nation.

The key findings are that innovators develop integrated networks; prefer di-
rect to indirect ties; have a tertius iungens orientation; and prefer diversity, nov-
elty and boundary spanning. In addition, innovators are aware of skills and
competences in their social networks, and are aware of and engaged in a variety
of knowledge processes. However, the findings on innovator’s tie strength and
network effort are somewhat puzzling, and thus I address them separately in the
next Subchapter. I synthesise the key findings into the following propositions:

Proposition P3. Innovators, on average, have a tertius iungens orienta-
tion, along with a preference for diversity, novelty and boundary span-
ning.

Proposition P4. On average, innovators are engaged in a variety of
knowledge processes, and their awareness of skills and competences in
their social networks supports those knowledge processes.

7.5 Potentially Strong Ties as Innovation Capacity

The combination of a specific set of findings in this study is puzzling: innovators’
social networks show high degree centrality, substantial local density, and – in
parts of their ego-networks (as in case study A) – even high constraint. These
two findings contrast hypotheses H1 and H9, which predict the opposite. Still,
innovators show a tertius iungens orientation and are concerned – in various
ways – about each individual relation (i.e. direct tie) they have. And they have
many of those relations, with an average degree centrality of 1250 alters in 2017
(in case study B, Table A3-1, Appendix 3). The question is, how do these findings
combine, how do they even enable innovators to be innovative? The combined
findings become puzzling when contrasted with Granovetter’s (1973) and Burt’s
(1992) views on density. As expressed in hypothesis H9, innovators’ networks
are supposed to be less dense than adaptors’ networks. Still, the quantitative
evidence from case study B supports an opposite view (H9 was “rejected”), as
do studies on innovative firms that suggest a positive role for density, concern-
ing innovation (Shan et al., 1994; Schilling & Phelps, 2007; Phelps, 2010). All of
these studies, though, point towards density as only one enabler among others.
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The same applies to Obstfeld’s (2005) study, which points to three enablers for
innovation – the tertius iungens orientation, local density, and “diverse social
knowledge” (ibid. 100). In proposition P1 I argue in a similar way, with local
density being a predictor of innovativeness among others – degree centrality,
and dyadic ties. Whereas the proposition is based on quantitative evidence, it is
still unclear how the combination actually works, and what the possible mecha-
nisms are that make it work. In order to find an answer, in the following I inves-
tigate tie strength in larger networks, Heider’s balance effect (1958), and the
benefits of local density.

As argued in Section 2.3.7, when investigating the quality of a person’s rela-
tionships, tie strength should be contrasted with the person’s degree centrality.
The reason is that the so-called Dunbar number (Dunbar, 1998) indicates rela-
tionship quality based on individual network size. For instance, for a degree cen-
trality of 1250, the closest Dunbar numbers are 500 and 1500, respectively
(Dunbar, 2016; cf. Dunbar, 2014:111). Whereas the number 500 is associated
with acquaintances, the number 1500 is associated with “recognised faces”
(Dunbar, 2016). That means if an innovator has 1250 direct ties, most ties ex-
ceeding 500 (i.e. 750) are just “recognised faces”, not even acquaintances any-
more. Thus, tie strength is most likely rather weak. However, as suggested by
the qualitative evidence (themes Tie Strength and Connection Strategy and Re-
lationship Development; Section 6.1.2), innovators make sure, at least before
connecting, that tie strength is not too weak – for instance, innovators hardly
connect to strangers. A new tie is most likely based on real-life interaction, and
at the time of tie initiation, tie strength is most likely on acquaintance level,
sometimes higher.

At the same time as the average innovator maintains 1250 direct ties, many of
these ties are linked to each other (indicated through high local network den-
sity). For this situation, Granovetter (1973) assumed that Heider’s (1958) bal-
ance effect starts – local triads and cliques that contain some strong ties are to
develop, over time, into triads and cliques containing exclusively strong ties. I
concur with Granovetter’s assumption in the context of small networks, at least
up to a degree range of 50 (the size of a “platoon”; Dunbar, 2016). However, the
mechanisms in place for the balance effect are most likely too delicate to engage
systematically in a network of 1250 persons. Even Granovetter (1973) insisted
that there is a difference in the balance effect when distinguishing between
friends and acquaintances (ibid. 1368f). In other words, based on the observed
size of innovators’ networks, and the relation between Dunbar’s number and tie
quality, I doubt that structural embeddedness, as in local density, leads to sys-
tematic tie strengthening, as expressed in Granovetter’s (1973) weak tie theory.
The implications of this doubt are several.

First, in an innovator’s ego-network of 1250 persons, most ties are weak, not
strong, no matter how high the local density is. However, precisely due to the
relatively high local density, any of the innovators’ weak ties can be activated to
become stronger. Supported by a social network platform, based on “network
translucence” (Leonardi, 2014:805-807) the targeted person (I term her the
strong tie candidate) can be informed by the innovator about the various alters
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that both the innovator and the strong tie candidate have in common. The
mechanism was described already by Granovetter – “mutual friends operated
to reactivate such ties” (1973:1372) (i.e. mutual alters are the key persons to in-
crease tie strength)51. In addition, the tie between innovator and strong tie can-
didate was most likely initiated based on a real-life relationship, for a given pur-
pose. Taking into account the innovators’ preferences (theme Preferences for
Brokerage and Being a Connector, Section 6.1.2) it is also possible that the in-
novator acted previously as connector between the strong tie candidate and al-
ters or others, or even showed altruism (theme Altruism, Section 6.1.3) towards
the strong tie candidate. In general, the “set of previously attained common un-
derstandings and feelings” (Granovetter, 1992:34) constitute relationship his-
tory. In a context of company innovation networks, Rycroft & Kash argue the
benefits of relationship history (2004:190):

“A history of flexible and adaptive relationships within a network provides a par-
ticipant with formidable sources of competitive advantage”.

In summary, the strong tie candidate has both objective (number of shared al-
ters) and subjective (based on relationship history to ego and mutual alters) mo-
tivations to engage in tie strengthening activities. In conclusion, innovators, on
average, maintain networks composed of rather weak ties, though most of the
ties have the capability to be activated and transformed into a strong (or
stronger) tie52. I term these ties potentially strong. They are low in maintenance
costs (Hansen, 2002:243); while at the same time having the structural charac-
teristics of strong ties in place, possibly with some sort of positive relationship
history (Granovetter, 1992:34; Rycroft & Kash, 2004:190) starting from their
initiation. This leads to the following proposition:

Proposition P5. Innovators, on average, maintain potentially strong ties
in their large social networks. Although such ties are weak until acti-
vated, their structural embeddedness is strong and their individual rela-
tionship history likely positive.

Second, the combination of local density (that can be objectively assessed, as
argued above) along with potentially strong ties, allows the innovator to harness
the benefits of density when needed. Thus, for the individual innovator, also
those benefits constitute a potential, or capacity, available on request. In com-
bination, potentially strong ties along with potential benefits of density consti-
tute a beneficial capacity for the innovator, a capacity likely as important as Co-
hen & Levinthal’s (1990) absorptive capacity53. The potential benefits are those

51 A difference between 1973 and the new millennium is constituted by today’s digital social
network platforms, in which structural closure is in place already, at least digitally. On such
social network platform, based on “network translucence” (Leonardi, 2014:805-807), a user
can objectively verify (a) how many connections (quantity), and (b) what actual connections
(with what relational quality), are between her and a potential new connection (i.e. a strong
tie candidate).
52 Further tie strengthening mechanisms involving social media were suggested by Keppler &
Leonardi (2017).
53 Notably, Cohen & Levinthal (1990) started by conceptualising absorptive capacity as individ-
ual cognitive style (they used the term cognitive structures, though; ibid. 129ff) – as did Kirton
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associated with density (also called structural embeddedness). Density acts as
an enabler for exploration (Gilsing & Nooteboom, 2005); an accelerator for in-
formation transfer speed (Granovetter, 1992:44); and it facilitates knowledge
sharing (Reagans & McEvily 2003). Density is also an enabler for and a rein-
forcement of trust (Granovetter, 1992:36ff; Hoang & Antoncic 2003:178).
Strong ties then (once activated), facilitate knowledge transfer in general (Han-
sen, 1999; Reagans & McEvily 2003; Reagans & McEvily 2008), and even tacit
knowledge transfer, understanding (Uzzi, 1997; Hansen et al., 2005) and learn-
ing (Coleman, 1988), with the higher the amount of strong ties, the more effec-
tive (Hansen, 2002). In addition, embedded relationships also enable inven-
tions (Uzzi, 1997:62).

Third, by being embedded in density, potentially strong ties carry the capacity
to create trust (Granovetter, 1992:36ff; Hoang & Antoncic 2003:178). This trust
is a major facilitator in organisational innovativeness (Ellonen et al., 2008). At
the same time, a virtuous circle emerges when trust enhances relational quality
(Saxenian, 1991; Uzzi, 1997; Lorenzoni & Lipparini, 1999; Hite, 2000; cf. Hoang
& Antoncic, 2003:170). The more the relational quality rises, the more positive
relationship history is accumulated, increasing the strong tie potential. Notably,
there is qualitative evidence that innovators prefer relations with a minimum
level of trust, based on either common ties or common contexts. As a proposi-
tion, the potential capacity of density and strong ties is expressed as follows:

Proposition P6. Innovators, on average, accumulate potentially strong
ties as innovation capacity. Such capacity enables innovation and
knowledge processes, as well as trust.

In summary, by doubting the validity of Heider’s (1958) balance effect in
large-scale social networks, three findings emerge. First, the majority of ties in
an innovators’ social network is potentially strong. These ties are typically weak
in strength and low in maintenance costs (Hansen, 2002:243) but can be
strengthened if necessary due to their objective structural embeddedness and
(subjective) positive relationship history (Granovetter, 1992:34; Rycroft & Kash,
2004:190). Second, the potentially strong ties constitute the benefits of local
network density as an innovation capacity. This capacity is based on density as
enabler for exploration, invention and trust, accelerator for information trans-
fer speed, and as reinforcement of trust (Granovetter, 1992:36-38, 44; Uzzi,
1997:62; Hoang & Antoncic 2003:178). Third, trust, based on density, increases
and enhances relational quality, thus contributing to positive relationship his-
tory.

(1976) with innovativeness. Only later in Cohen & Levinthal’s article, they proceed to the
“New Perspective on Learning and Innovation" (1990), targeted to organisations.
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8. Discussion

The discussion starts with a summary of findings, along with an overview of to
what extent the research objectives were achieved and what the answers to the
three research questions are. Next, I discuss this study’s theoretical contribution
to innovation and social network research. In addition, I address practical im-
plications, limitations of this study, and suggestions for future research.

8.1 Summary of Findings

The aim of this study was to gain understanding about how innovators, com-
pared to adaptors, are positioned in their social networks, how innovators de-
velop their own social networks, and why they develop those social networks in
the way they do. In addition, the aim was to identify possible predictors of in-
novativeness, based on structural network characteristics. In the following, I
briefly summarise this study’s findings based on the dynamic model of innova-
tors’ social networking (Section 7.4.2) and the six propositions (Subchapters
7.3-7.5) I synthesised from this study’s quantitative (Chapters 4 and 5) and qual-
itative evidence (Chapter 6), along with supporting theory.

The dynamic model of innovators’ social networking (Section 7.4.2) explains
how innovators create their social networks based on structural network char-
acteristics, such as dyadic and redundant ties, degree centrality, density, clus-
ters and structural holes. The model also describes how some characteristics are
changed intentionally and others are not, due to the innovators’ serendipitous
way of networking (Subchapter 6.3; cf. Kilduff & Tsai, 2003:87-110). Further-
more, the model indicates how each of the innovators’ networking actions has
repercussions on several structural network characteristics, for instance
through the opposing effect of local density on structural holes. Finally, the
model explains how innovators connect – to persons and clusters – through
both dyadic and redundant ties, while also brokering their alters and others to
connect to each other.

Proposition P1. A combination of high degree centrality, a substantial
amount of dyadic ties, and high local density in an ego-network, is a pre-
dictor of innovativeness.

The first proposition responds to research questions 1 and 3, How does an in-
novator’s social network topology differ from that of an adaptor’s and How does
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an individual’s social network topology predict how innovative the individual
is? The key term in the proposition is combination. In a given, complete ego-
network all three conditions need to be fulfilled at the same time: high degree
centrality (Ahuja, 2000; Tsai, 2001; Björk & Magnusson, 2009), substantially
many dyadic ties (Granovetter, 1973; Kilduff & Tsai, 2003:91) and high local
density (Shan et al., 1994; Schilling & Phelps, 2007; Obstfeld, 2005:120; Phelps,
2010; Kilduff & Brass, 2010:332 [density as cohesion]). The terms high and sub-
stantial are both to be understood in comparison to adaptors. This combination
contains two of the key elements of Uzzi’s (1997) integrated networks, which can
be understood both as a combination of weak and strong ties (relational inte-
gration) and as a combination of dyadic ties and density (structural integration
– dyads and structural embeddedness).

Proposition P2. On average, innovators are less sensitive and less reac-
tive to their respective social networks than adaptors.

The second proposition addresses two research objectives. First, it offers a rea-
son why innovators and adaptors are differently affected by their social net-
works, even with the same structural network characteristics in their network
positions (i.e. with the same topology). Second, it opens the opportunity to in-
volve two different theoretical streams, based on the subject being studied: net-
work theory, with network characteristics as antecedents (e.g. Friedkin, 1980;
Granovetter, 1983; Burt, 1987; 1992; Shan et al., 1994; Krackhardt, 1999; Tsai,
2001; Ruef, 2002; Fleming et al., 2007; Björk & Magnusson, 2009; Smedlund,
2010; Tortoriello & Krackhardt, 2010) provides explanations when studying
adaptors. In contrast, theory of networks, with social networks as outcomes (Oh
& Kilduff, 2008; Sasovova et al., 2010; Mehra et al., 2001; Balkundi & Kilduff,
2006:422f) provides explanations when studying innovators. The dynamic
model of innovators’ social networking (Section 7.4.2) is a clear example of, and
contribution to, theory of networks.

Proposition P3. Innovators, on average, have a tertius iungens orienta-
tion, along with a preference for diversity, novelty and boundary span-
ning.

The first part of the second research question – What are the relational net-
working preferences of innovators – is addressed in this third proposition. In
contrast to proposition P1, this proposition does not necessarily imply that all
three preferences (for diversity, novelty and boundary spanning) need to occur
at the same time as the tertius iungens orientation. However, based on the qual-
itative evidence, it is likely that some of the three preferences will occur. Note
that the tertius iungens orientation “predict[s] involvement in innovation”
along with density (a structural characteristic) and “diverse social knowledge”
(Obstfeld, 2005:100). In that respect, propositions 1 and 3 are to be understood
and applied together (tertius iungens orientation in combination with density).
Both the tertius iungens orientation as well as boundary spanning include bridg-
ing (Granovetter, 1973; Krackhardt, 1999; Schilling & Phelps, 2007:1113) and
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brokerage (Burt, 2005; 2007). However, tertius iungens based brokerage is dif-
ferent from brokerage based on gatekeeping (Barzilai-Nahon, 2008; Castells,
2011) or tertius gaudens behaviour (Burt, 1992:34). When taking into account
high local density, it is likely that most of the innovators’ bridges are redundant
(also termed “Simmelian”; Krackhardt, 1999), not dyadic (Granovetter, 1973).

Proposition P4. On average, innovators are engaged in a variety of
knowledge processes, and their awareness of skills and competences in
their social networks supports those knowledge processes.

The fourth proposition responds to the last part of the second research question
– Why do innovators have certain relational networking preferences? The first
part of proposition P4 emphasises that, in today’s knowledge economy (Nonaka,
1991; Drucker, 1993; Grant, 1996; Boisot, 1998; Baldwin & Hanel, 2003), inno-
vators need to engage in knowledge processes (Mäki, 2008). The qualitative ev-
idence suggests that innovators do so, and in addition, that innovators also sup-
port a wide variety of knowledge processes. In addition, the innovator’s aware-
ness of their ties’ skills and competences provides support to the innovators
while engaging in or supporting knowledge processes. The innovators’ aware-
ness and appreciation of their ties’ knowledge, skills and competences, com-
bined with their direct access to their ties (indicated by high degree centrality)
are the three most important conditions for information seeking (Borgatti &
Cross, 2003).

Proposition P5. Innovators, on average, maintain potentially strong ties
in their large social networks. Although such ties are weak until acti-
vated, their structural embeddedness is strong and their individual rela-
tionship history likely positive.

Proposition P6. Innovators, on average, accumulate potentially strong
ties as innovation capacity. Such capacity enables innovation and
knowledge processes, as well as trust.

Propositions P5 and P6 describe the emergent construct potentially strong ties
as innovation capacity. This construct aims “beyond” research question 2 –
What are the relational networking preferences of innovators, and why so? –
as it describes a social network mechanism and a capacity that is in use by in-
novators without them necessarily realising it. The key insight in proposition P5
is the combination of a relational network feature that can be influenced and is
ready to be influenced – tie strength – with an underlying, opportunity enabling
structural network characteristic, structural embeddedness (i.e. local density).
Tie strength is a relational quality, measured by depth of- and time spent in a
relationship (Marsden & Campbell, 1984:482). Whereas the benefits of weak
ties are described by Granovetter (1973; 1983) and (Hansen, 2002:243), the
benefits of strong ties and closure are described by Coleman (1988). The argu-
ment then is that innovators take advantage of the benefits of weak ties in their
social networks, until, by conscious choice, they activate one or more weak ties
in order to strengthen them (cf. Keppler & Leonardi, 2017), so that for those
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particular ties innovators harness the benefits of strong ties, as well as closure.
In that respect, innovators maintain potentially strong ties. The actual activa-
tion “mechanism” is based on objective structural characteristics (e.g. common
alters), visible to the potentially strong tie candidate and the innovator through
social network platform based network translucence (Leonardi, 2014:805-807),
as well as subjective, qualitative, relational features, such as relationship history
(Granovetter, 1992:34; Rycroft & Kash, 2004:190).

The innovation capacity addressed in proposition P6 is based on the enabling,
beneficial role of strong ties, closure (Coleman, 1988; Burt, 2010:4), and density
(Shan et al., 1994; Schilling & Phelps, 2007; Obstfeld, 2005:120; Phelps, 2010).
One of the main enabling roles is to support knowledge processes (Hansen,
1999; Hansen, 2002; Borgatti & Cross, 2003; Reagans & McEvily 2003, Hansen
et al., 2005; Dhanaraj & Parkhe, 2006; Mäki, 2008; Reagans & McEvily 2008;
Meyer, 2010). Another enabling role is to establish trust (Granovetter,
1992:36ff) and reinforce trust building (Hoang & Antoncic 2003:178), with trust
as a key enabler of learning and knowledge acquisition (Rycroft & Kash,
2004:189).

8.2 Theoretical Contribution

The extent and depth of this study’s theoretical contributions determine its im-
pact on the research streams in focus. One of the research streams is interested
in innovation and innovators as such, and the other in social networks and how
they relate to innovation and innovators. The objective is to illustrate this
study’s contributions to both research streams. Accordingly, I argue that extant
knowledge on innovators is deepened by this study; network theory (Borgatti &
Halgin, 2011) becomes more coherent and differentiated; and the study’s main
contribution, on innovators’ networking, is to the “theory of networks” (ibid.
1168; Fig. 1).

8.2.1 Research on Innovators, and Innovation

The research phenomenon of this study is innovators’ social networks. Accord-
ingly, I inherently locate innovativeness in a person. With that approach, I re-
vive and add to Schumpeter’s (1912:172-179) original thoughts about innova-
tors54, complementary to design-centric approaches to innovation (Micheli et
al., 2012:689; cf. Verganti, 2009).

The Innovator within the Six Dimensions of Innovation
The first theoretical contribution is the i6 framework, illustrating the six dimen-
sions of innovation (Table 2, p. 17). Through this framework I distinguish the
innovator, as a person with a specific innovative cognitive style (Kirton, 1976),
from innovation processes, -context, -outcome and -management. By doing so,
I locate research on customer-focussed innovation (von Hippel, 1976; 1988),

54 In 1912, Schumpeter still used “Unternehmer” (entrepreneur) as well as “schöpferische[r]
Gestalte[r]” (inventive creator/designer) (1912:145) instead of innovator.
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team based innovation (Hamel, 2000; Lubit, 2001:169) and open innovation
(Chesbrough, 2003; Antikainen et al., 2010) mainly (though not solely) in the
dimension innovation processes as collaborative innovation. In that respect, the
contribution to innovation research is a deepened understanding of how inno-
vators and adaptors act, along with collaborative innovation and within collab-
orative innovation. I also describe and explain how individual human agency
shapes collaboration if the individual in focus is an innovator.

Regarding innovative organisations (DeBresson Amesse 1991; Freeman,
1991; Powell & Grodall, 2005), quantitative evidence emerged that both inno-
vative persons and innovative organisations have similarities in their social net-
work topologies and their ways of social networking – as elaborated in the fol-
lowing Section 8.2.2.

Knowledge and Knowledge Processes Important for Innovators
The contribution here is based on two themes that emerged from interview data
(Awareness of Skills and Competences and Awareness of and Preferences for
Knowledge Processes, Section 6.1.2). Knowledge awareness, -capacity and -pro-
cesses are not only important enablers for innovation in organisations (Cohen
& Levinthal, 1990; Hansen, 1999; Hansen, 2002; Hansen et al., 2005), but also
enablers for innovative persons. In that respect, this study’s qualitative evidence
suggests that extant research about knowledge processes valid in an organisa-
tional context can be extended to individual innovators (i.e. persons) as well.
For instance, Cohen & Levinthal’s “New Perspective on Learning and Innova-
tion” (1990) is not strictly limited to organisations, it can also be understood as
a capacity of innovators (persons) – involving similar mechanisms as in “ab-
sorptive capacity” (ibid.). In addition, knowledge sharing as described by Han-
sen (1999), Hansen (2002) and Hansen et al. (2005) within an organisational
context can be extended to innovative persons.

In parallel, innovators can be understood as information (and knowledge)
seekers (Borgatti & Cross, 2003): innovators are to a certain extent aware of
what their ties know; they value that knowledge; and they have access (through
the tie as such, the relation) to the knowledge. In that respect, the qualitative
evidence on innovators extends Grant’s claim about “knowledge is viewed as
residing within the individual” (1996:109) in combination with Aldrich & Zim-
mer’s “it is not just what you know but who you know” (1986:20). There is
knowledge residing in the individual innovators about their social network’s
knowledge (cf. Leonardi, 2015) – some innovators are able to relate precisely
specific competences and skills to specific ties.

8.2.2 Intersecting Network Theory with “Theory of Networks”

Even though this study’s research phenomenon is innovators’ social networks
and networking, some of the findings can be reformulated (and thus extended)
to more adaptive persons. Still, there is a need for differentiation between net-
work theory (with network characteristics as antecedents) on the one hand and
“theory of networks” (Borgatti & Halgin, 2011:1168) (with social networks as
outcomes) on the other (cf. Fig. 1, p. 30). Whereas the next two sections address
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the contributions to each of the two theoretical approaches, in this section I ex-
amine the intersection of network theory and “theory of networks”. I use inter-
sect in accordance with taking both theoretical approaches, network theory and
“theory of networks” as lenses for discussing theoretical contribution. In that
respect, an intersection depicts an area in which both lenses can be applied.
Consequently, I do not argue for a contribution to research on structuration
(Giddens, 1984), meaning that both approaches would intersect to a large ex-
tend. Instead, I argue that coherence within each approach is strengthened, if
the intersection of both network theory and theory of networks is kept to a min-
imum. Accordingly, in the following, I introduce three distinct contributions.
The first is that theoretical contributions to both approaches differ, based on the
distinction between innovators and adaptors as research subjects. The second
contribution is the extension of extant research about social networks in the
context of innovative organisations to the context of innovative persons. The
third contribution then, incorporates a specific, limited intersection of network
theory and “theory of networks” through offering support for- and suggesting a
reframing of the tertius iungens orientation.

Strengthening Both “Theories” through Differentiation between Innovators
and Adaptors
The distinction between innovative and adaptive persons provides better coher-
ence between network theory on one hand and theory of networks on the other.
My argument is that network theory is well suited for studying adaptors, as they
are more sensitive and reactive (Kirton, 1976:623; Schumpeter, 1909:219), in
combination with a lack of human agency, as inherently suggested by extant re-
search (Goldsmith, 1984; Hasten, 1988; Kwang, & Rodrigues, 2002).

However, network theory is less suited for studying innovators. Regarding
constraint and density, innovators are less sensitive to their social networks
than adaptors are, and instead of being reactive, innovators act out their human
agency. Still, most of their ties are potentially strong, with the precondition, as
one of the interviewed innovators put it, “I need to know a person from real life,
we need to have met in person, first”. This behaviour is better understood when
assuming social networks as outcomes, as in model B, case study B and when
analysing the interview data. Here, the contribution to theory of networks (Sec-
tion 8.2.3) is to understand how innovators develop their networks, and why
they do so.

Commonalities between Innovative Firms and Innovative Persons
The three structural network characteristics addressed in proposition P1, degree
centrality, dyadic ties, and density, can be applied to persons and organisations.
Most of the theory relating any of the three structural network characteristics to
innovation originated from research on firms. In the following, I illustrate how
this study’s quantitative evidence suggests that such theory can be extended to
innovative persons. First, the findings add generality to theory about degree
centrality (and thus direct ties). Both Ahuja (2000) and Tsai (2001) argue for
the innovation-enabling role of direct ties between organisations (and organi-
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sational units). The quantitative evidence of case study B (tested through hy-
pothesis H7) confirms their argument, and supports Björk & Magnusson’s
(2009) finding that high degree centrality of a person’ social network increases
high-quality innovation ideas. Second, the findings on dyadic ties suggest con-
sistency between Granovetter’s (1973) dyadic ties between persons and Kilduff
& Tsai’s (2003:91) dyadic ties between organisations. In other words, the con-
cept dyadic tie in a context of innovation is suggested to be general, whether
located between persons or organisations. Although this generality is self-evi-
dent from a social network analysis point of view, it is not necessarily evident
from a theoretical point of view, when conceptualising the subject “person”
equal to “firm”. Third, the quantitative evidence from the context of ego-net-
works (case study B) extends theory about local density as an innovation enabler
from firms (Shan et al., 1994; Schilling & Phelps, 2007; Phelps, 2010) to persons
(Obstfeld, 2005:120). When considering local density as a major moderator of
local cohesion, this finding also supports Kilduff & Brass’s claim that cohesive
networks are enablers for innovation implementation (2010:332).

The main contribution however, is that the three structural network charac-
teristics (degree centrality, dyadic ties, and density) are to occur in combination
for innovators. In other words, I suggest that research on firms (Shan et al.,
1994; Ahuja, 2000; Tsai, 2001; Schilling & Phelps, 2007; Björk & Magnusson,
2009; Phelps, 2010) is also better understood through the effect between inno-
vativeness and the combination of all three characteristics (high degree central-
ity, dyadic ties, and local density). One of the first studies pointing in that direc-
tion was performed by Uzzi (1997). Although Uzzi’s integrated networks were
anticipated as a combination of weak and strong ties, this study suggests that a
different interpretation (a combination of dyads and structural embeddedness)
is possible.

Another theoretical contribution is related to relationship history, again with
a possible generalisation between firms and persons. Originally introduced by
Granovetter (1992:34) as “set of previously attained common understandings
and feelings”, the relationship history construct was limited to persons. How-
ever, Rycroft & Kash (2004:190) clearly placed the construct in an organisa-
tional context. The findings on innovators suggest that also this construct is in-
deed coherent, i.e. generally applicable for both persons and organisations.

Support for and a Reframing of the Tertius Iungens Orientation
In his pioneering article, Obstfeld claimed, “a tertius iungens orientation, dense
social networks, and diverse social knowledge predict involvement in innova-
tion” (2005:100). Based on this study’s quantitative and qualitative evidence, I
propose a reframing, stated in propositions P1 and P3, summarised as follows.
Innovators, on average, have a tertius iungens orientation, high local density in
their ego-networks, along with a preference for diversity, novelty and boundary
spanning. This reframing has three implications. First, I extend Obstfeld’s
(2005) claims from involvement in innovation (an activity) to innovators as
such (the acting person). Second, the qualitative evidence suggests that innova-
tors prefer diversity – however, there is a lack of evidence for “diverse social
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knowledge” (ibid. 100). Third, the same qualitative evidence suggests that di-
versity can be differentiated into diversity, novelty and boundary spanning.

In detail, the qualitative findings shift the focus away from egoistic interest
(Granovetter, 1985; Burt, 1992; Lin, 2001), self-centredness, and power posi-
tions (Barzilai-Nahon, 2008; Castells, 2011). Instead, based on the interview
data, innovators act as connectors, matchmakers, mediator or moderators. The
focus moves towards mutual benefits, the creation of opportunities, altruism
and serendipitous network processes (Kilduff & Tsai, 2003). In this context, Ob-
stfeld’s (2005) tertius iungens construct provides a fitting theoretical lens for
studying and understanding innovators as such, whereas extant research on col-
laborative innovation (Powell et al., 1996; Fleming et al., 2007; Nieto & San-
tamaría, 2007; Antikainen et al., 2010; Tortoriello & Krackhardt, 2010) explains
the interaction processes between innovators and their environments. Such re-
search takes into account complementarity of skills and competences, collabo-
rative benefits for the actors concerned, as well as serendipity.

In addition, this study contributes to a research stream that links diversity to
innovative (and thus successful) entrepreneurs (Aldrich & Zimmer, 1986:18;
Baker, 2000:57-60) and innovative firms (Phelps, 2010). Diversity can also be
expressed through diverse clusters in an ego-network (Brass, 2012:680f). Then,
the tertius iungens orientation, along with a preference for diversity leads to
boundary spanning (Johri, 2008), which may, in turn, lead to diverse social
knowledge (Obstfeld, 2005:100).

In synthesis, when considering the combination of brokerage and the innova-
tors’ preference for diversity, this study’s findings suggest that brokerage is a
complex construct. First, innovators are brokers, both in passive positions (as
explained by their social network topology), and much more in active positions
(when harnessing opportunities based on topology and diversity). Active bro-
kerage has two aspects – a quantitative aspect, based on topology (as in struc-
tural holes), and a qualitative aspect, based on diversity. The topology offers the
opportunity to broker between people (e.g. flows of information and
knowledge) as well as the opportunity of brokering people (introducing one per-
son to the other). In turn, diversity offers the opportunity to span boundaries.
This boundary spanning again has two aspects – one about introducing differ-
ent, unexpected knowledge into a context novel to that knowledge, and the other
is to introduce persons with divergent ideas, skills and competences into con-
texts novel to them. These findings add complexity to social network theories
based on brokers, brokerage and brokering, starting with Burt’s (1992) struc-
tural holes construct and including Obstfeld’s (2005) tertius iungens. Further-
more, the findings suggest that innovators are often knowledge brokers (Meyer,
2010), adding to the understanding about who knowledge brokers are, and what
motivates them.

8.2.3 Contribution to “Theory of Networks”

This study’s findings add to a stream of social network research that regards
social networks as outcomes, also called “theory of networks” (Borgatti & Hal-
gin, 2011:1168). In this stream, Mehra et al. (2001), Oh & Kilduff (2008) and
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Sasovova et al. (2010) predicted social network characteristics through personal
traits and Balkundi & Kilduff (2006) through individual cognition.

Human Agency Describing Innovators’ Social Networking
Human agency is at play when innovators enact their social networking options.
Accordingly, this study’s qualitative evidence on innovators’ human agency
(Section 6.2.1) contributes to research investigating the reasons and the reason-
ing behind innovators’ social networking actions.

Starting with Emirbayer & Goodwin’s (1994) definition of human agency in a
social network context, I discovered similarities between innovators’ and com-
pany executives’ human agency manifestation (Ozcan & Eisenhardt, 2009).
Both innovators and executives visualise their individual social network and re-
flect on their network as well as their network actions (Ozcan & Eisenhardt,
2009:246f, 268f). The difference though is that innovators do not develop their
networks through ties that they form and maintain as strategic choices (ibid.
247, 269). Instead, innovators develop their social networks rather serendipi-
tously, as in serendipitous networking processes (Kilduff & Tsai, 2003:87-110).
Thus, innovators are self-aware and innovators’ actions are rational, though not
in the meaning of executive vision (Ozcan & Eisenhardt, 2009). The contribu-
tion to the human agency discussion then is that innovators have a variety of
enablers and capabilities in place, in order to create opportunity through their
social networks. Even if little strategic action was reported by the interviewees,
the eleven themes of human agency (Subchapter 6.2 and Table 26, p. 151) pro-
vide deep insights of how and why innovators develop their own social net-
works.

A Dynamic Model of Innovators’ Social Networking
The actual structural network characteristics created by innovators, and their
effects on each other, are outlined in the dynamic model of innovators’ social
networking (Section 7.4.2). The model also indicates which of the structural
characteristics change by intention of the innovator and which are changed un-
intentionally. The actual networking actions are based on Burt’s suggested
choices of expansion, embedding, and withdrawal (1992:230). In that respect,
the dynamic model confirms and expands Burt’s suggestions (ibid.), as it pro-
vides further details on both how expansion and embedding materialise.

One of the findings is that social network size, measured by degree centrality,
matters, supporting Björk & Magnusson (2009). However, the qualitative evi-
dence does not imply that innovators aim for large networks as a primary goal.
Instead, degree centrality rises only indirectly, and unintentionally, through
any new connection added. The focus of the innovator is on the individual new
dyadic tie (a person), on the individual new bridge tie (e.g. to new clusters) and
the individual new redundant tie (typically by adding others who are linked al-
ready to the innovators’ alters, thus transforming an indirect tie into a direct
tie). For all the above actions, both quantitative and qualitative evidence suggest
that innovators prefer direct ties to indirect ties, as argued by Ahuja (2000) and
Tsai (2001).
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Several of the innovators’ network development motivations are better under-
stood when considering them as serendipitous, as in serendipitous networking
processes (Kilduff & Tsai, 2003:87-110). Innovators add ties to “diverse actors”
(ibid. 90; i.e. persons and clusters) based on interpersonal trust (ibid. 90), rela-
tionship purpose and quality (cf. ibid. 94), and own interests (ibid. 90), while
harnessing opportunity (ibid. 92) and enabling opportunity. The contribution
here is to extend theory about serendipitous networking processes towards a
perspective for understanding why individual innovators network the way in
which they network.

8.2.4 Contribution to Network Theory

The main stream of social network research (e.g. Friedkin, 1980; Granovetter,
1983; Burt, 1987; Krackhardt, 1999; Tsai, 2001; Ruef, 2002; Fleming et al.,
2007; Björk & Magnusson, 2009) contributes to network theory. Typically, by
regarding network characteristics as antecedents, network theory aims to pre-
dict some aspects of human (or even organisational) behaviour, opportunities
and challenges by analysing a subject’s social network topology and its relational
features.

Extending Weak Tie Theory towards the Potentially Strong Ties Concept
Whereas Granovetter’s (1973; 1983) weak tie theory holds for smaller social net-
works and adaptors, potentially strong ties are applicable in mid- to large-scale
ego-networks, and especially for innovators. This is a differentiation based on
ego-network (degree) size and individual subject, and thus the two views on tie
strength are complementary, not exclusive. In that respect, the theoretical im-
plication is twofold – one about the limitations of weak tie theory applicability,
and one contribution by this study for contexts in which weak tie theory does
not apply. The contribution, the potentially strong tie concept, is based on sev-
eral changes in assumptions, compared to weak tie theory. These changes are
the following. First, for potentially strong ties, Heider’s (1958) balance effect is
not an automatism leading from two strong ties in a triad to three strong ties in
a triad. Instead, increasing tie strength is a deliberate choice and action of an
innovator within her ego-network. Second, due to the missing balance effect for
potentially strong ties, weak ties (in the qualitative meaning) stay weak. This
reduces maintenance costs (Hansen, 2002:243). Third, if being based mostly of
weak ties, the structural characteristic density turns from problematic con-
straint (Granovetter, 1973; Burt, 1992; Hansen et al., 2005) to beneficial enabler
and facilitator (Shan et al., 1994; Schilling & Phelps, 2007; Phelps, 2010).
Fourth, even if most of an innovator’s ties are weak, they are most likely based
on real-life relationships and – on average – have a positive relationship history
(Granovetter, 1992; Rycroft & Kash, 2004). Fifth, due to an advance in technol-
ogy, social network platform based network translucence (Leonardi, 2014:805-
807) allows for objective validation of common alters – both the amount of com-
mon alters and who those alters are. Sixth, the structural characteristic high
density, plus positive relationship history, plus objective network information
in combination, allow for quick and efficient activation of potentially strong ties
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into strong ties, which constitutes a capacity for innovation (see next para-
graph).

In summary, the concept of potentially strong ties is built on a re-evaluation
of several key assumptions in social network research, especially related to weak
tie theory. Most importantly, in weak tie theory, relational features imply struc-
tural characteristics (for instance, strong ties are assumed to lead to triads),
whereas in the potentially strong tie concept, the structural characteristic den-
sity is one of three enablers for the relational feature tie strength, when needed.
Thus, the potentially strong tie concept builds a bridge between structural char-
acteristics and relational features, with clear cause-and-effect mechanisms in
place. The concept explains why and how structural characteristics can be har-
nessed for beneficial relational features. Accordingly, the potentially strong tie
concept bridges the structure-content divide (the vertical centreline in Fig. 1, p.
30), acknowledging both sides of the divide, instead of “patching” the divide.

Density, Closure and Trust Contributing To the Capacity for Innovation
This study’s quantitative and qualitative findings support Coleman’s (1988)
positive effects of closure. Based on the evidence of this study and extant re-
search, local density affects innovators differently than adaptors. Specifically,
high local density does not cut off innovators from new ideas and thus innova-
tion (Granovetter, 1973; 1985). Innovators maintain denser ego-networks than
adaptors, however, they seem not to be concerned by density – they may even
accumulate density (consciously or not) in order to benefit from it. In that re-
spect, the quantitative evidence from the context of ego-networks (case study B)
extends theory about local density as an innovation enabler from firms (Shan et
al., 1994; Schilling & Phelps, 2007; Phelps, 2010) to persons (Obstfeld,
2005:120). Further support is provided for extant research identifying density
as enabler for exploration, invention and trust, accelerator for information
transfer speed, and as reinforcement of trust (Granovetter, 1992:36-38, 44;
Uzzi, 1997:62; Hoang & Antoncic 2003:178). Based on the synthesis of this
study’s results, the combination of the enabling and facilitating effects of den-
sity, along with potentially strong ties, contribute to a capacity for innovation.

8.3 Practical Implications

This study has implications on innovative and adaptive persons, organisations
that aim to innovate, as well as on individuals who lead or facilitate innovation
processes. Thus, the intention in this subchapter is to outline within three cate-
gories – persons, organisations and innovation management – the practical im-
plications. In this context, the findings are reformulated as pragmatic, instruc-
tive guidelines.

8.3.1 Advice for Innovative and Adaptive Persons

There are two practical questions for the reader – how innovative am I and how
do I become more innovative? For both questions, I suggest to analyse one’s
own social network position, how relationships are formed and maintained, and
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one’s own human agency. Whatever the results are, they can be systematically
mapped against the six propositions and the evidence of innovators’ human
agency (Table 26, p. 151). As a rule of thumb, similarities with innovators re-
garding network position, relational features and human agency may indicate
innovativeness.

Becoming more innovative is obviously more difficult. Here, I examine what
may keep adaptors from acting like innovators. The suggestion is that adaptors’
social networks keep them – on average – too constrained, thus blocking influx
of novelty, diversity and divergent information, as suggested by Granovetter
(1973). However, eliminating constraint and local density, and reaching for di-
versity through bridging into various clusters does not necessarily lead to more
innovativeness on its own. There is no evidence that only changing one’s social
network characteristics leads to being more innovative.

Another problem for adaptors is that their environments (here: their social
networks) are affected by innovators’ networking actions. For instance, if inno-
vators, due to their tertius iungens orientation, keep connecting previously un-
connected clusters to each other, they also increase constraint around the adap-
tors who previously had tried to establish bridges on their own.

Furthermore, innovators tend to disrupt: new products or services, novel busi-
ness models, and even new approaches on societal level (and politics) originate
typically from innovators, and adaptors react to them. The innovators them-
selves, however, are creative non-conformists, showing much less interest in
following others than adaptors do.

Thus my suggestion to adaptors: instead of trying to take into account and
subsequently follow the average – or typical – opinion in your close community,
form your own opinion first, based on (scientific) evidence. Literally, follow less
and lead more.

Still, the good news from this study is that no matter what profession a person
has chosen for her career, innovators work in all career types. Thus, students,
academics, professionals working in public services, and in principle, everyone
can be an innovator, not only entrepreneurs. The likelihood of being innovative
drops slightly for non-entrepreneurs, but even in a total sample of 228 persons
(including 32 entrepreneurs) only few innovators were actually entrepreneurs
(4 of 20, Table 14, p. 87).

8.3.2 Practical Implications on Organisational Level

In short, Schumpeter’s business cycle (1927) still applies for organisations and
especially for start-ups and firms who aim to be innovative – they either disrupt
or they get disrupted. Thus, there are fundamental similarities between innova-
tive organisations and persons on the one hand and adaptive organisations and
persons on the other. Innovators (both persons and organisations) disrupt, they
aim to lead and introduce innovations into (newly created) markets (cf. Ver-
ganti, 2009). On the other hand, adaptors (organisations, though also persons)
adjust their strategy dependent on the behaviour of other market participants
(Schumpeter, 1927).
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In terms of social networks, the practical advice for organisations is to increase
degree centrality and allow local density. In combination, organisations should
aim for an “integrated network” comprised of weak (arm’s-length) and strong
(“embedded”) ties (Uzzi, 1997). It is yet unclear whether the potentially strong
tie concept applies to organisations as well – however, organisations are in the
same position as individual persons in that they are involved in a variety of
knowledge processes. Most of such processes, especially when tacit knowledge
is involved, are facilitated by local density (for an overview see Smedlund,
2009). In that respect, organisations may want to investigate how strong their
ties to other organisations are, what relational history there is, and thus how
potentially strong those ties are. In addition, it is worthwhile to investigate how
fast and with what level of effort ties can be strengthened.

8.3.3 Leading Innovators and Facilitating Innovation

Extant research on innovation management is abundant (e.g. Burns & Stalker,
1961; Van de Ven, 1986; Caporarello et al., 2016). In this context, I suggest three
implications, related to identification and selection of innovators, leadership of
innovators and innovation facilitation. My first emphasis is on the tertius
iungens orientation in persons who are involved in innovation, along with an
emphasis on bridges to various, diverse clusters, leading to the dense, though
diverse social network topologies of innovation facilitators or catalysts (Torto-
riello et al., 2015). This is (as expressed in propositions P1 and P3 in synthesis)
a combination of high degree centrality, a substantial amount of dyadic ties, and
substantial local density in an ego-network along with a tertius iungens orien-
tation and a preference for diversity, novelty and boundary spanning. The key
leadership task here is to find persons with such orientation and preferences
and – at the same time – allow or even encourage them to access diversity and
create substantial local density. In this task, there is a selection to be made
(identifying the fitting type of person) along with a facilitative leadership style.

Identifying innovators is not a simple task, for instance, employees who often
rock the boat can be either innovators or just troublemakers. Based on the qual-
itative evidence, innovators may look for new tasks, projects or challenges; they
could be positioned “in the margins” (as several interviewees put it), as well as
in dense clusters (evident from case study B). Most likely, innovators create
more ideas than other employees do. Then their preference for connecting oth-
ers (theme Preferences for Brokerage and Being a Connector) should be recog-
nisable in their professional work life; however, superiors of innovators may
confuse this with overly social behaviour of other employees. Seen from the per-
spective of an innovation facilitator, the issue at hands is most likely how to nav-
igate inflexible or outdated organisational rules. Finally, open innovation may
attract innovators; however, it is unknown how fast they lose interest in such
ventures.

Typically, superiors lead a mixture of rather innovative and adaptive individ-
uals. In such case, a typical adaptor “occasionally needs to be "dug out" of his
systems” (Kirton, 1976:623), i.e. adaptors will be constrained not only by their
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respective social networks but also by organisational rules, guidelines and
norms.

8.4 Limitations and Future Research

The limitations of this study determine how widely its results can be general-
ised, as well as to what extent the study can be repeated, refuted or expanded.
First, I review the limitations induced by data used and methods applied. Sec-
ond, I examine limitations of the major theoretical contributions of this study.
Third, I reflect on the research philosophy. Fourth, I suggest avenues for future
research based on this study’s limitations and findings.

8.4.1 Limitations Related to Data and Methods

Five different sets of data where used in this study, of which four datasets were
quantitative (used in statistics, in case studies A and B) and one was qualitative
(interview data). The four sets of quantitative data consist of data on innova-
tiveness (one subset in each case study A and B), two different sets of social net-
work data (structural characteristics) per each case study A and B, and back-
ground control data (one subset in each case study A and B). For all four quan-
titative datasets, the aim was to operationalise the concepts hypothesised
through variables as close to the respective concept as possible, in order to in-
crease content validity, and thus construct validity. The qualitative data was
based on detailed notes I took when interviewing twenty innovators, with audio
recordings as backup. In the following, I first assess the limitations of the da-
tasets. Subsequently, I assess the limitations related to the analysis methods de-
ployed.

Limitations of Innovativeness Data and its Measurements
The first limitation of the innovativeness measures (first dataset) is that they
were self-reported. This is obviously different from objective, outcome-based
measures of innovation, such as the number of patents of scientists or engineers
working in research and development (Keller & Holland, 1983; Tortoriello &
Krackhardt, 2010:171; Keller, 2012; Tortoriello, 2015:590). However, there are
two issues related to patents as a proxy for innovation. First, this study includes
students, academics, entrepreneurs and others (artists and subjects working in
the public sector), most of whom usually do not apply for patents. Second, even
if measuring patents as a proxy for innovation is a practice widely in use (Powell
& Grodal, 2005:65), it has been criticised for measuring invention, though not
market potential (Adams et al., 2006:29; Crossan & Apaydin, 2010:1165). One
approach could be to combine self-reported data with actual innovation out-
comes, as performed by Csikszentmihalyi (1996). However, his measures were
post-hoc, and several of his interviewees were Nobel-prize winners – subjects
who are rare and difficult to access. Still, precisely due to the issue of self-report,
I deployed three different measures for innovativeness. All model- and hypoth-
esis tests are based on one primary measure, Kirton’s (1976) Adaption-Innova-
tion Inventory (KAI; variable name innovative cognitive style). However, all
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descriptive statistics (incl. bivariate correlations) are reported for all three
measures. The reasoning of this approach is to get an understanding how quan-
titative findings would change if innovativeness were measured by different
scales than the primary scale. The answer is revealing. On the one hand, if con-
trolled (Tables 19 and 25, pp. 104 & 119) there are no significant correlations
between any of the secondary measures of innovativeness and any of the net-
work measures, except the significant correlation between dyads and innova-
tive personality in case study B (Table 24, p. 117). On the other hand, in all cases
(controlled or not), in which innovative cognitive style correlates significantly
with a network variable, both secondary measures correlate in the same direc-
tion as innovative cognitive style (Tables 17, 19, 23 and 25, pp. 102, 104, 115 &
119). Thus, one may assume that, by increasing the number of observations (i.e.
the number of subjects, e.g. two times 300 instead 109 and 120), also innovative
personality and innovative behaviour correlate significantly with those varia-
bles with which innovative cognitive style correlates significantly. In synthesis,
all three concepts – innovativeness on the adaptiveness-innovativeness contin-
uum (measured on the KAI scale), labelled innovative cognitive style, innovative
personality and innovative behaviour – seem to overlap significantly, at least
their measurements do. This overlap shows in the following highly significant
bivariate correlations when examining all subjects, across both case studies: in-
novative cognitive style vs. innovative personality r=0.588; innovative cogni-
tive style vs. innovative behaviour r=0.330; innovative personality vs. innova-
tive behaviour r=0.514 (for all r: p=0.000, N=228). Based on those correlations
and the stability of the underlying concept (personality the most stable, behav-
iour the least, cf. Section 2.2.6), the following can be argued: a person’s innova-
tive cognitive style is predicted to an extent of 34.6% by her innovative person-
ality, whereas her innovative behaviour is predicted to an extent of 26.4% by her
innovative personality and 10.9% by her innovative cognitive style. In conclu-
sion, even if innovativeness was self-reported, two secondary measures, differ-
ent from the primary measure deployed for model- and hypothesis testing, show
similar though weaker correlations with network variables. Thus, the deploy-
ment of Kirton’s (1976) Adaption-Innovation Inventory for measuring a per-
son’s innovativeness is rather a minor limitation of this study. Moreover, this
scale (the KAI), as a primary measure of innovativeness, labelled innovative cog-
nitive style, had an acceptable internal consistency in both case studies
(Cronbach a = 0.743 > 0.741 >> 0.7). Thus, reliability (Wasserman & Faust,
1994:56-59) is acceptable for innovativeness.

However, there is a limitation in respect to adaptors. As illustrated in Table
A3-1 (Appendix 3), the lowest scores across both case studies A and B in the
three innovativeness scales are 51, 16 and 12, for innovative cognitive style, in-
novative personality, and innovative behaviour, respectively. The theoretical
minima, though, are 20, 8 and 6, respectively. In other words, this study lacks
extreme adaptors, no matter how innovativeness is measured. As argued in
Chapters 4 and 5, this situation is most likely related to the sampling contexts:
entrepreneurship in case study A and – to some extend – research programmes
funded by an agency focussing on innovation in case study B. Still, in terms of
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statistics, this limitation does not translate into significant skewness of innova-
tive cognitive style – in both case studies A and B the values are rather symmet-
rically distributed (skewness = 0.115 < |-0.490| < 0.5, Tables 15 and 22, pp. 98
& 114). In other words, the statistical analyses do not suffer from a skewed in-
novativeness variable. Furthermore, the emphasis of the whole study is on in-
novators, not on adaptors. Still, the deductions made on adaptors in the findings
Chapter 7 and in this discussion are limited – the study lacks data on extreme
adaptors.

Limitations of Network Data and its Measurement
At the outset of this study, in the early 2010s, acquiring social network data from
social network platforms mostly required technical skills. However, as of to date
social network platforms have blocked access to network data beyond the indi-
vidual user, and in addition, LinkedIn does not allow the visualisation of one’s
own LinkedIn network (as in case study B). Thus, in the future, most likely there
needs to be an agreement in place between social media platform providers and
researchers in order to get access to network data. Subsequently, this study’s
measurements can be repeated through downloading similarly objective data
from social networks, and applying the same formulae (or coding rules, Appen-
dix 2) for calculating the structural characteristics described.

There is a question about accuracy though, whether the objective data taken
from social network platforms represent a person’s real-world social network,
or rather some form of a digital persona’s network that has little resemblance to
the real person’s network. There are three arguments in favour for a strong sim-
ilarity between digital and real-world ego-networks. The first argument builds
on the business model of social network platform providers. They need to place
advertisements, and in order to match the advertiser’s preferences with the ad-
vertisement target person, this person needs to be profiled as comprehensive as
possible. This profiling is useless with a digital persona, as such persona does
not spend money to buy the advertised services and products – only real persons
do. Thus, the social network platform providers have a strong business interest
to profile real persons, with their real-world social networks. Accordingly, social
network platform providers constantly nudge users to reveal more of their real
personality and their real relationships. The second argument is related to the
control function of social media and thus social network platforms. A person
claiming to be different from what she is in reality can be evaluated by her fam-
ily, friends, peers and acquaintances online, in real time. Similar to the peer-
based fact-checking mechanisms in Wikipedia, this mechanism typically pre-
vents too strong differences between online persona and real-world person.
Again, also in this case, the social network platform providers have a vital busi-
ness interest in eliminating fake attributes – this explains why, for instance,
skills are openly rated by alters in LinkedIn. The third argument emerged from
the interviews of the twenty innovators – none of them made a distinction be-
tween herself and her online persona. For instance, evidence showed that all
twenty innovators maintained their own profile page in such way that it is con-
gruent with reality. Also, most prefer to connect to people they have met in real-
life, and about one quarter connect online only to people who they like. Thus, at
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least innovators seem to be interested to model their digital social networks ac-
cording to their real-world social networks. In conclusion, I admit that there are
differences between real-life and social media based networks; however, they
are typically minor. The limitations caused by such minor differences are likely
less important than those caused by subjective, self-reported social network
data.

Another limitation is based on the form of the case study B social network
data. As the data was submitted as individual ego-network maps, all network
characteristics except degree centrality and growth needed to be coded. In ad-
dition, those maps included only alters, not others in the ego-networks.
Whereas coding is prone to coding errors, inter-rater reliability between the au-
thor and a research assistant was 97.9% for dyads and 97.1% for density index.
In order to compensate for possible coding errors, I also split dyad counting into
minimum and maximum values representing the lowest possible number of dy-
ads and the highest possible number (counting possibly hidden dyads as well).
Then, constraint was coded, which means it is not fully compatible in a strict,
mathematical sense with the measured constraint as used in case study A. In
addition to the coded data, though, case study B includes also longitudinal net-
work data, in the form of three measures of degree centrality (in 2013, 2014 and
2017), with two derived variables, network growth and growth acceleration.
All those measurements are objective, as they are based on the displayed degree
numbers in LinkedIn at the time of measurement. In summary, limitations
based on coding issues in case study B are minor, as inter-rater reliability was
rather high (97.1-97.9%). In addition, minimum and maximum coding values
were taken into use. Finally, limitations exist based on the deployment of the
concept structural holes; however, the measure reflects the conceptual ideal
closely.

Generality of Data
In order to achieve high generality (i.e. external validity) of data (Abelson,
1995:132-135) – and thus generality of this study’s findings – I included a mod-
est number of widely different contexts (one in case study A, six in case study B,
see Tables 6 and 8, pp. 68 & 71), as well as a high variation of subjects’ back-
grounds, measured by four control variables (career type, expatriate status, gen-
der and nationality). Due to this approach, I was able to cover a high variety of
industries, ranging from digital service providers to e-mobility providers, auto-
motive, aeronautics, and construction (Tables 6 and 8, pp. 68 & 71). In addition,
I covered education, academia and entrepreneurship. Most importantly, sub-
jects were drawn from six distinct career paths, from students and academics to
industrial, artistic and public services (reported as “others”) and entrepreneurs.
Remarkably, the twenty innovators interviewed are located in all six career
types (Table 14, p. 87), meaning that innovator is not a concept limited to entre-
preneurs, engineers or executives. However, such variety of data meant a need
for controlling for background variables. In both case studies A and B, I needed
to control for more than one background variable, and in total I controlled for
each of the four background control variables at least once. Typically, control-
ling removed several previously significant correlations; however, in case study
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B, controlling for nationality in the path model (Figs. 8 and 9, p. 121) revealed
an additional, significant correlation. In conclusion, I aimed for the benefit of
high generality while taking into account a need for controlling. Still, the broad
real-world expanse of this study is more important than the increased complex-
ity due to controlling and the reporting of controlling.

A more serious limitation could be the geographical placement of this study in
Finland. Sixteen out of twenty interviewed innovators were Finns, and in total,
174 of 228 subjects in both case studies in total were Finns. Still, 23.7% of the
subjects originated from 22 countries different from Finland, and 44% of the
subjects spent more than two years abroad. In that respect, a cautious general-
isation towards countries other than Finland is possible.

Limitations Due to the Two Case Studies Approach
Ideally, the overall design of this study could include four cases – two cases
based on model A and two cases based on model B. The point here is that the
existing case study A is not only based on a model that has a different causality
than the model in case study B, but case study A has also a different social net-
work focus. In case study A there is one whole network in focus (Fig. 5, p. 67),
with measures on subject level only measuring the respective part of an individ-
ual subject’s ego-network in the overall social network. In contrast, the ego-
networks in case study B are complete. They represent the whole (LinkedIn
based) ego-network per subject, which explains the far higher degree centrality
values in case study B compared to case study A. The motivation for this ap-
proach was that in case study A, precisely due to the assumed causality, I needed
to ensure that the common social network was exactly the same for all subjects
– that one, common structure, literally, was to predict the case study A’s sub-
jects’ innovativeness. It is important to acknowledge that the measures on sub-
ject level were based on the respective subject’s part of the overall network (as
reported in Tables 15 and 16, p. 98), meaning all ego-networks are based on one
common network structure. In case study B, again motivated by the assumed
causality – it was important to examine the complete ego-network per individ-
ual subject. This is completely different from the one network in focus in case
study A. In summary, a two-times-two case study approach could be preferable,
but it would not solve the problem of data comparability between models A and
B, as different data scopes are to be deployed depending on the respective cau-
sality.

Still, a remaining limitation is the missing comparability of the data. Whereas
the hypotheses applied in both case studies A and B are roughly the same ones
(with two exceptions, cf. Table 5, p. 57), and thus most of the concepts applied
are the same, the measures per structural network characteristic vary between
the case studies. This variation is of course not intentionally but solely based on
the available data as such. In case study A I had a whole social network available,
in digital format, however, in case study B, the data was submitted in the form
of 109 maps, in a digital graphical format that required coding.
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Lack of Longitudinal Data
As argued in Subchapter 3.4, the data collection schedule in case study A was
motivated by the possibility to draw causal inference. Thus, data for independ-
ent variables (structural network characteristics) were collected distinctively
earlier than data for the dependent variable (innovativeness). Accordingly, for
case study A the assumption was that subjects would network in the same way
over a longer time period, whereas over that same time period, their innovative-
ness would change based on their (assumed constant) way of social networking.

The ideal approach, however, would have been a longitudinal data collection
approach that allowed following the evolution of both structural network char-
acteristics and innovativeness. As performed in case study B regarding degree
centrality, data could have been collected at three points in time, over three to
six years. However, there are problems associated to such approach. First, the
subjects could become curious about the innovativeness scale and find out how
it works, especially when filling it in for three times. This could lead to consid-
erable contamination of the measurement of innovativeness. Second, subjects
are difficult to motivate to participate in studies in which feedback on their in-
dividual results is delayed for years. Third, the more the subjects got to know
each other (as common participants of the same research study for years) the
more they would be tempted to network with each other, thus contaminating
social network data. Fourth, as happened in both case studies A and B, the avail-
ability of social network data from social network platforms could cease before
the study ends. Finally, three sets of interviews about relational features are
problematic, especially if the innovative subjects become bored after the first or
second interview. In summary, the lack of longitudinal data presents a limita-
tion, however, the elimination of this limitation is resource intensive, time con-
suming, and yields several new risks that cannot be neglected.

Limitations of Statistical Analysis Methods
Extant research allowed me to deduct two different models, A and B, which I
tested using path analysis (Bollen & Long, 1993:4ff) in two different case stud-
ies, A and B. Whereas path analysis is a form of regression analysis (Kline,
2015), it is different from typical regression models (for instance, ordinary least
squares based regressions) in that the paths between variables are predefined
and visualised already before the actual statistical analysis. Whereas model B fit
the data in case study B, model A did not fit the data in case study A. Thus, in
principle, I could have tried to discard model A and instead analysed a variety
of alternative models through different regression models. However, such ven-
ture would lead to post-hoc explanation of data, which is incommensurable with
the hypothetico-deductive approach. In addition, there are benefits in publish-
ing a theoretical model that failed one specific dataset: other researchers can
either update the failed model or test the model with new, different data sets, or
avoid the failed model altogether, in favour of novel approaches.

Based on the results of bivariate correlations, t-tests and ANOVA F-tests, there
was a need for controlling for several of the four background control variables
in both case studies A and B. Whereas controlling was simple in terms of biva-
riate correlations, through partialling, controlling of path models was more
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complex. I controlled path models for each of the background variables sepa-
rately, which can be interpreted as a possible limitation. However, none of the
controlled path models achieved a better fit than the theorised (i.e. not con-
trolled) model.

Limitations of Interviews
One of the emerging themes in the human agency theme domain was altruism.
Here, one could argue that procedural bias (Abelson, 1995:194f) applied, with
subjects drawing a more positive picture of themselves in order to “please” or
appeal to the interviewer, reacting to unintended demands (ibid.). However, as
elaborated in Section 3.6.2, the purpose of the interview was made clear to the
interviewees as being specifically about how they network. Such purpose is neu-
tral and allows all kinds of motives and behaviours. In addition, the interviewees
did not have any rational reason for pleasing the interviewer, as I was not in any
position influential or even superior to any of them. Furthermore, to some ex-
tent, altruism is part of Obstfeld’s (2005) tertius iungens orientation, and thus
altruistic behaviour related to innovation has been noticed before. However, in
order to fully remove this limitation (possible demand characteristics; Abelson,
1995:194f), additional studies are suggested.

Another limitation of the interviews are the themes related to knowledge pro-
cesses and trust. In hindsight, specific interview questions addressing these two
themes would have been valuable. For instance, such questions would include,
e.g. the specific knowledge processes that interviewees are involved in, how the
interviewees rate the importance (or enabling role) of such knowledge pro-
cesses, and how much the interviewees consider themselves as enablers or sup-
porters of such knowledge processes. In addition, the role of trust could have
been clarified by the interviewees, indicating an enabling, moderating or medi-
ating role for their innovativeness and in their social networks. Still, the main
point in thematic coding is to allow new and potentially surprising themes to
emerge, even without the possibility to conduct an additional set of interviews.
Future research though should address both themes related to knowledge pro-
cesses and trust.

Limitations of Interview Notes
The qualitative data was based on detailed interview notes, validated by the in-
terviewees. As a backup, the interviews data exist also as audio recordings. In
hindsight, full transcripts of the interview recordings would have led to richer
quotes and stronger differentiation between interviewees. However, the benefit
of using interview notes is that the interviewees were able to correct statements,
which they themselves found, e.g. too sloppy, imprecise or misleading. This is
important when taking into account that the interviewees were innovators. As
the interviewees knew that the detailed notes would form the actual data, not
transcripts from the recordings, they could respond less restrained, more freely.
In that respect, this limitation, not to use transcripts, has also benefits. In addi-
tion, I minimised observational errors as each of the twenty interview notes doc-
uments have been verified by the respective interviewee.
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Limitations of the Thematic Analysis Method
Thematic analysis (Boyatzis, 1998) allowed me to be “open to being surprised
by the data and, once encountered, to make sense of these surprises through
disciplined analysis” (Ketokivi & Choi, 2014:238). In this way, unexpected
themes emerged, such as the innovators’ awareness of skills and competences,
and knowledge processes, and their preference for being a connector and their
altruism. At the same time, the three theme domains emerged from extant re-
search already. Thus, grounded theory (Strauss & Corbin, 1997) was not a suit-
able analysis option. Instead, thematic analysis provided in total 18 thematic
codes, i.e. 18 lenses through which to examine ten detailed interview notes in
case study A, ten in case study B, and subsequently all twenty interview notes
combined. The sense making (Boyatzis, 1998:4f) in this analysis process was
important in order to respond to the “why” in the second research question
(What are the relational networking preferences of innovators, and why so?).
For instance, innovators aim neither for high degree centrality or high density
as such – both network characteristics are just by-products of preferences de-
scribed in Chapter 6. Publishing the thematic codes also creates transparency
about the interpretations I made when analysing the interview data: each theme
description (in Chapter 6) can be compared with the thematic code it is based
upon (in Subchapter 3.7).

The limitations of the thematic analysis method then are related to its
strength, to allow integration of extant research. In contrast, grounded theory
(Strauss & Corbin, 1997) could have allowed me to start from a “clean-slate”
basis, without extant research limiting the exploration of data. However, such
approach does not fit this study, in which extant research allowed already the
creation of two theoretical models. Even if these models were limited to struc-
tural network characteristics, the extant research also indicated tie strength as
a relational feature, important in the qualitative part of this study.

8.4.2 Limitations of Major Theoretical Contributions

In this section, I examine the limitations of two major contributions – the dy-
namic model of innovators’ social networking and the concept of potentially
strong ties as a capacity for innovation.

Limitations of the Dynamic Model of Innovators’ Social Networking
The dynamic model of innovators’ social networking (Section 7.4.2) is based on
model B (innovators develop their networks), case study B results (Subchapter
5.4), as well as insights gained from the innovator’s interviews (Chapter 6).
Thus, it is a sense-making result of two types of evidence, quantitative and qual-
itative. I emphasise this as model B, in its original design intended for case study
B, was meant to be, by purpose deterministic, as was model A in case study A.
In contrast, the dynamic model of innovators’ social networking allows sys-
temic, processual effects, in the meaning that innovators are subjected to “feed-
back” from their social networks. Such approach has been called structuration
(Giddens, 1984), allowing the “duality of structure and agency, i.e. the recur-
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siveness which social life displays” (Jack, 2010:131). The problem with structu-
ration is its flexible ontology (with two opposite causalities at play) and thus
pragmatic epistemology. The solution that I suggest is to understand the core
underlying causality as action-drives-structure. Such causality is suggested for
refutation (or confirmation) of the dynamic model. However, it is also obvious
that under real-life conditions, some recursiveness is in place. Based on their
human agency, I argue that for innovators, the extent of recursiveness is rather
neglectable.

Besides, there is another limitation of the dynamic model, which is related to
the representation of redundant ties. In model B, the outcome of the addition of
redundant ties is measured as local density on ego-network level. The limitation
here is in the measurement. There are conditions under which the addition of a
simple triad (which counts as a redundant tie) actually decreases local density
– for instance, if the existing ego-network is a clique. The question then is how
likely are such conditions? In case study A, local density in innovators’ ego-net-
works ranged from 0 to 0.692, with a mean of 0.374 (Table A3-1, Appendix 3).
In case study B, the density index ranged from 2 to 5, with a mean of 4.10 (Table
A3-1). Thus, in both case studies, there might be a risk that indeed adding a
simple triad decreases local density. With density far from 1 (clique), the risk is
not high – however, the risk could be taken into account in future research. The
suggestion then is to measure – in addition to local density – the actual redun-
dancy of the added tie, and then develop a more precise model that is based on
dyads, local density, weakly redundant and strongly redundant ties. For in-
stance, a new tie with less than N common alters could qualify as weakly redun-
dant, and a tie with equal or more than N common alters as strongly redundant.
This could be systematically researched for, e.g. the Dunbar numbers N=5, 15,
50 (Dunbar, 2014:111; Dunbar, 2016). The problem is that such more precise
dynamic model would lose its symmetry built on the distinction between dyads
on the one hand and redundant ties and connected alters on the other hand.
Thus, there is a risk that such model is too complex – both from a theoretical
point of view (when considering the concepts integrated) and from a measure-
ment point of view (far more data is required).

Limitations of the Concepts Potentially Strong Tie and Innovation Capacity
The concept of potentially strong ties is applicable in mid- to large-scale social
ego-networks, and especially for innovators. It is unclear whether the concept
applies to smaller networks, and for subjects who are not innovative. As argued
in Section 8.2.2, in small social networks of rather adaptive subjects, Granovet-
ter’s (1973) weak tie theory is likely applicable, not the potentially strong tie
concept.

Another limitation lies in the complexity of the concept – it involves effects
based on weak ties (low maintenance costs; cf. Hansen, 2002:243); density as
innovation enabler and facilitator (Shan et al., 1994; Schilling & Phelps, 2007;
Phelps, 2010); density as accelerator for information transfer speed and as re-
inforcement of trust (Granovetter, 1992:36ff; Uzzi, 1997:62; Hoang & Antoncic
2003:178); relationship history (Granovetter, 1992; Rycroft & Kash, 2004); and
social network platform based network translucence (Leonardi, 2014:805-807).
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Only if all these elements are in place in combination, i.e. weak ties, the struc-
tural characteristics high density, positive relationship history, and objective
network information, potentially strong ties exist. Only in such case, the poten-
tially strong ties constitutes a capacity for innovation. Here, further research is
required in order to explain the various mechanisms in place beyond the details
provided in this study’s findings.

The third limitation is related to the concept capacity for innovation. I pro-
posed that potentially strong ties contribute to an innovation capacity, similar
to Cohen & Levinthal’s “absorptive capacity” (1990). However, the concept ca-
pacity for innovation still lacks theoretical rigor. In this study, the concept
emerged as potentially strong ties allow innovators to increase tie strength when
needed and thus harness a (yet unknown) capacity as a deliberate choice. I thus
associated that capacity with innovators and thus innovation – as innovation
capacity. Still, further research is required in order to explore the concept in
more detail.

8.4.3 Reflections on Research Approach

This study was conducted in three steps, each of which with its own research
design. The first step was to derive hypotheses and theoretical models from ex-
tant research, and test them with quantitative data. The second step was to ac-
quire qualitative data and investigate them through thematic analysis. In a third
step, I synthesised the findings of both steps as a sensemaking activity (Weick
et al., 2005).

For the first step, I used the hypothetico-deductive approach (Hempel,
1965:412) with statistical analysis. Based on ten hypotheses, I developed two
theoretical models, based on two different causalities, and tested them sepa-
rately in two case studies (Yin, 1994), A and B (Chapters 4 and 5). This is a fitting
research design (Bono & McNamara, 2011), with the two case studies represent-
ing opposite, “polar types” (Eisenhardt, 1989:537) that are rational within
themselves, respectively. The benefit of such approach is that the two sets of
findings present the possible extremes of one phenomenon – innovator’s social
networks. Model fit was clearly better for model B than model A, indicating that
an action-drives-structure causality, assuming the “principle of methodological
individualism” (Hedström & Swedberg, 1996:127), fits better when theorising
the behaviour of innovators. This indication was supported as well by qualitative
data (second step; Chapter 6) on innovators’ human agency, providing reason-
ing for the innovators’ networking actions.

Still, Chapter 7 (the third step) was developed as a sensemaking activity
(Weick et al., 2005). This switch from the hypothetico-deductive to a prescrip-
tive approach in reasoning (Mantere & Ketokivi, 2013:74) was necessary in or-
der to integrate both quantitative findings from both case studies A and B, as
well as qualitative findings from the interview analysis into a coherent whole.
Thus, several of this study’s results are not strictly normative but prescriptive
(ibid.) and, accordingly, formulated as propositions. Still, the methodological
rigor (ibid. 74) of this study is consistent with the data and the methods applied
in each of the three steps, respectively.
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8.4.4 Avenues for Future Research

Whereas this study contributes to research on innovators and their social net-
works, future research is required to broaden and deepen the understanding of
innovators’ (networking) actions. A broader understanding can be achieved by
embedding this study’s findings in research streams targeting innovative firms,
entrepreneurs and innovation networks. Ideally, such kind of further research
contrasts commonalities and distinctions between the research streams. Future
research aiming for deeper understanding then is more interested in advancing
knowledge on the underlying mechanisms and processes of innovators’ social
networks and networking, within the scope of one research stream. In the fol-
lowing, I suggest opportunities for future research, both with the goals of broad-
ening and deepening.

How Do Adaptors Network?
Extant research is focussed clearly on entrepreneurs and innovators, not adap-
tors, for obvious reasons. However, research on the social networks of adaptors
may have merits. First, adaptors most likely outnumber innovators, and thus
they have a considerable impact on organisational performance. Second, adap-
tors (as expressed in proposition P2), are more sensitive and reactive to their
respective social networks than innovators. Thus, it is important to examine the
mechanisms in such social networks in detail, along with the most important
network features.

Consequently, it makes sense to study social networks in a context of adaptors,
or at least controlled for innovators. Based on this study’s findings, I suggest
both the study of structural characteristics, especially degree centrality, density
and structural holes, as well as relational features (e.g., weak vs. strong ties).
The starting point could be that Granovetter’s (1973) weak tie theory is applica-
ble for adaptors, in the meaning that adaptors need a considerable amount of
dyadic ties in order to compensate the constraining effects of local density in
their ego-networks. Then, structural holes are needed for career advancement
(salary and promotion) (Burt, 2004). In addition, the role of strong ties as well
as embeddedness for learning and knowledge acquisition is of interest.

Commonalities between Innovators, Entrepreneurs and Firms
As argued in Section 8.2.2, this study’s results suggest that several findings ap-
plicable to innovative firms can be generalised to innovative persons. This ap-
plies to certain structural characteristics (degree centrality, local density, struc-
tural holes) as well as relational features (diversity, boundary spanning). Here,
a systematic broadening of the applicability of these findings is desirable. For
instance, case based studies may examine social network positions of both in-
novative persons and innovative firms, while at the same time investigating var-
ious relational features. Ideally, such studies would also integrate the broad and
rich extant research on entrepreneurs’ social networks (Birley, 1985; Aldrich &
Zimmer, 1986; Larson, 1992; Aldrich & Reese, 1993; Singh et al., 1999; Ozcan &
Eisenhardt, 2009), see Hoang & Antoncic (2003) for an overview.
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Dynamic Models of Innovators’ Social Networks and Social Networking
The proposed dynamic model of innovators’ social networking (Section 7.4.2) is
a first starting point in understanding the dynamic effects between structural
characteristics in innovators’ social networks. Besides research that aims to con-
firm or refute this model, future research is required to study dynamic effects in
the social networks as such, as well as dynamic networking effects. Such stud-
ies, and such models, require longitudinal data, though. In addition to this
study, such longitudinal data would cover a variety of structural characteristics
beyond degree centrality, as well as relational features. For instance, the vari-
ance of tie strength when considering selected structural characteristics (e.g. dy-
ads, density, structural holes) would be an important addition to the concept of
potentially strong ties (propositions P5 and P6). Future research should as well
aim for a dynamic model of innovation capacity (proposition P6). However, due
to the necessary longitudinal data, such research takes considerable time, and
the longitudinal aspect adds complexity. However, the dynamic effects allow for
a better understanding of innovators’ motivations, and causalities in a model.
In detail, a deeper understanding can be achieved about why innovators conduct
what kind of social networking action, under which conditions, causing what
outcome. In addition, dynamic models allow for a systemic view on social net-
working – causes and effects can be embedded in social network process models
based on Giddens’ (1984) structuration approach. Based on that approach, re-
search may integrate both views of the innovator as individual, topology shaping
actor, as well as the innovator as – to some extent – being responsive to her
social network.

Human Agency, Innovators, Entrepreneurs and Social Networks
This study provides an initial understanding how human agency manifests in
the context of innovators’ social networks. Based on this understanding, there
is the possibility for future research to scope human agency more precisely, to
define it better, and – at the same time – to compare it with extant research on
personal traits, orientations or behaviour. For instance, the commonalities and
differences between human agency and entrepreneurial orientation (Covin &
Wales, 2012) are worth exploring. As of personality traits, a good starting point
would be those associated with entrepreneurship – “internal locus of control,
low aversion to risk taking, aggressiveness, ambition, marginality, and a high
need for achievement” (Aldrich & Zimmer, 1986:4). The aim here is not to sug-
gest that innovators are entrepreneurs – the idea is to find commonalities and
differences between the construct human agency and other concepts, starting
from those associated with entrepreneurs and entrepreneurship.

The Importance of Knowledge Sharing and Learning for Innovators
One of the most important roles of potentially strong ties (proposition P5) is
their enabling function for innovation and knowledge processes, expressed as
innovation capacity in proposition P6. The questions here are how, and why,
such knowledge processes, as expressed in proposition P4 (among them
knowledge sharing and learning, cf. theme Awareness of Skills, Competences
and Knowledge Processes) enable innovators. In addition, the question is how
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important these knowledge processes are for innovators, and how important
they are for other individuals who are less innovative. In a knowledge economy
(Nonaka, 1991; Drucker, 1993; Grant, 1996; Boisot, 1998; Baldwin & Hanel,
2003), the assumption is that knowledge processes are important for every
“knowledge worker” (Drucker, 1999; Scarbrough 1999), and thus research link-
ing potentially strong ties and knowledge processes is considered important.
Furthermore, I suggest to examine the interrelations between innovators, po-
tentially strong ties, and knowledge processes, and to develop an integrative
model based on those interrelations.

Potentially Strong Ties as Innovation Capacity
The concept of potentially strong ties (proposition P5) emerged when I tried to
make sense of two findings. First, the combination of two structural character-
istics (high degree centrality and high local density) of innovators’ ego-networks
with the expected tie strength under such conditions, based on extant research
(Granovetter, 1973; Coleman, 1988). Second, the innovators’ engagement in a
variety of knowledge processes, and their awareness of skills and competences
in their social networks (proposition P4). There is a variety of options for future
research, besides simply confirming or refuting the potentially strong ties con-
cept. The first option I introduced in the paragraph above, with a focus on the
role of knowledge processes. The second option is to engage in interpretations
of this study’s findings beyond the potentially strong ties concept. The third op-
tion then is to explore the concept of innovation capacity (proposition P6)
deeper. Such explorative research would ideally describe in more detail what the
innovation capacity is, and what its antecedents are. Along with such research,
a way of measuring of innovation capacity could be suggested. Such measure-
ment would ideally include degree centrality and ego-network density, likely in
combination with tie strength. The fourth option is to research and develop a
dynamic model of potentially strong ties. The question here is how the tie
strengthening is initiated, how much the strengthening is moderated by rela-
tionship history, and how strong the role of structural embeddedness is.
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Appendix 1 – Questionnaire on Innova-
tiveness

0. Introduction

[Case study A:] This questionnaire is to measure your innovativeness in a work
context. It is part of a research study asking, "How do Innovators Network?"
The study is endorsed by the Aalto Entrepreneurship Society Aaltoes and also
by the Aalto Ventures Program AVP.
[Case study B:] This questionnaire is a complement to the LinkedIn network
innovativeness study in which you participated already.

All your data will be treated strictly confidential, and the study results are
completely anonymous. Thus, this questionnaire is evaluated through a unique
code, not through your name. The codes will be destroyed once the study is pub-
lished.

Please answer all statements – if you cannot decide use “neither disagree nor
agree”. Read the sentences carefully but answer quickly, without thinking too
long. All in all this should take 10 minutes. All statements take place in a work
setting (including studying for students).

1. How do you see yourself when working?

strongly disagree / disagree / neither agree nor disagree / agree / strongly agree

· I often surprise people with my novel ideas
· People often ask me for help in creative activities
· I obtain more satisfaction from mastering a skill than coming up with a new

idea*
· I prefer work that requires original thinking
· I usually continue doing a new job in exactly the way it was taught to me*
· I like a job which demands skill and practice rather than inventiveness*
· I am not a very creative person*
· I like to experiment with various ways of doing the same thing

*: reversed item

2. What is your working style like?

strongly disagree / disagree / neither agree nor disagree / agree / strongly agree

· I conform [I play by the rules]*
· I will always think of something
· I enjoy detailed work*
· I would sooner create something than improve it
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· I am prudent [cautious] when dealing with authority or general opinion*
· I never act without proper authority*
· I never seek to bend (much less break) the rules*
· I have fresh perspectives on old problems
· I am thorough*
· I cope with several new ideas and problems at the same time
· I am consistent*
· I am stimulating
· I readily agree with the team at work*
· I have original ideas
· I master all details painstakingly*
· I proliferate [multiply, share] ideas
· I am methodical and systematic*
· I often risk doing things differently
· I fit readily into 'the system'*
· I prefer colleagues who never 'rock the boat'*

*: reversed item

3. What is your work behaviour like?

strongly disagree / disagree / neither agree nor disagree / agree / strongly agree

· I seek out new technologies, processes, techniques, and/or product ideas at
work

· I generate creative ideas at work
· I promote and champion ideas to others at work
· I investigate and secure funds needed to implement new ideas
· I develop adequate plans and schedules for the implementations of new

ideas
· I am innovative

5. My gender is… female / male

6. My nationality/citizenship is… <text>

7. In my career, I have worked typically…

as student / as academic / as entrepreneur / in the industry / in another setting / in
both academia and industry

8. I have lived/worked abroad (excluding vacations)…

less than two years / 2-3 years / more than three years
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Appendix 2 – Social Network Data Cod-
ing Rules

The network data in case study B is based on individual ego-network maps,
downloaded from LinkedIn labs the by study subjects. Based on the maps, the
variables dyads, density index, constraintC and clusters were counted by two
coders (a research assistant and the author). After coding the first few dozen
maps, both coders agreed on several rules on how to code the respective varia-
ble. Only then all 124 maps where coded finally, independently.

The variable cluster was the only variable without coding rules, as the number
of clusters is obvious when checking for areas of different colour in a map. For
instance, the map in Fig. A2-1 has four visible clusters, coloured cherry, petrol,
dark orange and bright orange, respectively. In contrast, the map in Fig. A2-2
has seven clusters (two of which are cherry coloured).

Dyads
Dyads are dyadic ties between ego (the network “owner”) and alters who are not
connected to any other alters.

Figure A2-1. How to identify dyads
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Density index
The network density index measures density in five discreet steps, from low to
extreme density.

Table A2-1. How to assess ego-network density

Density Index Indicators Example

1. Low density No obvious dense cluster, very
few cliques.

2. Partially dense Few small clusters, no blobs.

3. Dense Clew; ties difficult to distinguish
but no strong blobs.

4. Very dense
Distinctive colour blobs in which
ties are blurred and hard to be
distinguished.

5. Extreme dense Cloud features, some distinctive
blobs.
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Structural holes/constraintC
Structural holes are operationalised as the inverse of constraintC (coded con-
straint).

In a first step, brokerage links in ego’s network are counted as links between
alters connecting clusters in ego’s network. Such links (cf. Fig. 1.2 in Burt,
2005:21) reduce ego’s structural holes. In a second step, constraint is coded by
dividing the amount of brokerage links by degree. The result is the normalised
variable constraintC.

In detail, per ego-network map, brokerage links are counted between discern-
ible network clusters in ego’s network. See bold lines “1” and “2” in Fig. A2-2 as
examples. If a given alter has more than one of those brokerage links, only that
alter is counted once, not all of her brokerage links.

If the network has no discernible clusters, the “waistline” of the network is
assumed to divide two clusters, and brokerage links between those two (virtual)
clusters are counted. In case the network is that dense that there is no “waist-
line”, brokerage links are assumed as degree centrality divided by three (very
dense) or divided by two (extreme dense).

In any case, ego is added as “1” to the brokerage link count, in order to avoid a
count result of zero (and thus a potential division by zero).

Figure A2-2. How to identify brokerage links between ego’s alters
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Appendix 3 – Top Twenty Innovators vs.
Top Twenty Adaptors

Note that the purpose of the Table below is just to illustrate the differences be-
tween the twenty interviewed innovators (results in Chapter 6) and the two
times ten most adaptive subjects in case studies A and B. The Table does not
aim to provide alternative statistics to those presented in case studies A and B
(Chapter 4 and 5), based on N= 228 subjects.

Table A3-1. Top twenty innovators vs. top twenty adaptors

Innovators (2 x N=10) Adaptors (2 x N=10)
Variable Mean s.d. Min. Max. Mean s.d. Min. Max.

Case Studies A & B combined, 2 x 2 x N=10
1. Innovative cogn. style 82.0 3.63 77 88 55.9 2.99 51 62
2. Innovative personality 33.7 2.50 26 38 24.9 3.47 16 30
3. Innovative behaviour 24.5 2.54 20 30 19.7 3.42 12 24

Case Study A, 2 x N=10
4. Degree 35.4 42.2 1 140 43.2 31.1 15 103
5. Betweenness 1219 2386 0 7625 584 599 26.3 1687
6. Farness 2268 584 1567 3716 2034 224 1692 2298
7. Eccentricity 5.20 0.919 4 7 5.20 0.422 5 6
8. Density 0.374 0.255 0 0.692 0.407 0.115 0.306 0.693
9. Weak components 1.20 0.422 1 2 1.40 0.699 1 3

10. nWeak components 26.4 40.0 0.714 100 5.71 5.91 0.971 20.0
11. Effective size 23.0 30.5 1.00 99.4 27.3 20.9 6.22 68.0
12. Efficiency 0.650 0.231 0.361 1 0.608 0.105 0.346 0.704
13. Constraint 0.263 0.392 0.019 1 0.063 0.035 0.023 0.121
14. Hierarchy 0.210 0.416 0.002 1 0.012 0.004 0.005 0.017
20. Degree 2017 FB* 812 603 252 1976
21. Degree 2017 LinkedIn 734 434 296 1591

Case Study B, 2 x N=10
4. Degree [2013] 603 474 157 1741 121 52.3 55 202
5. Dyads (average) 19.1 11.6 6 40 9.70 7.06 0 25
6. nDyads (min.) 5.02 7.33 0 24.2 8.39 4.51 0 16.4
7. nDyads (max.) 6.57 6.89 1.17 24.8 8.46 4.44 0 16.4
8. Density index 4.10 1.10 2 5 2.10 0.57 1 3
9. ConstraintC 0.208 0.120 0.053 0.333 0.158 0.148 0.021 0.451

10. Clusters 3.20 1.23 1 4 3.20 1.62 1 6
11. Degree 2017 1250 986 406 3252 340 223 106 880
12. Growth 2013-2017 189 201 52 731 62.5 51.7 11 195
13. nGrowth 2013-2017 34.5 24.4 15.0 89.8 49.5 24.7 14.8 104
14. Growth acceleration 144 144 11.8 498 178 292 49.2 1006

n: normalised and multiplied by 100
*: degree centrality of complete ego-network on Facebook
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Appendix 4 – Interview Questions

1. Introduction
· [confirmation of profession, taken from LinkedIn profile page]
· How old are you?

2. Questionnaire and Scales
· Did you know any of the three scales?
· Did you answer any of the scales previously?
· Did you prefer any of the three scales to the others?
· Did you answer honestly?

3. Your Social Network, Overall
· How does your social network reflect you?
· How much does it reflect your work and how much your private life?
· How do you describe yourself? [Boundary spanner, marginal, innovator…]
· How do you tailor your network?
· When did you join LinkedIn55?
· Why did you join LinkedIn?

4. Your Social Network Contact Strategy
· What kind of people do you link with in LinkedIn?
· When and how do you link/invite?
· What is the balance of you inviting others and others inviting you?
· Under what conditions do you invite a stranger?
· Under what conditions do you accept the invitation of a stranger?
· How do you proceed with contacts suggested by LinkedIn?

5. Your Network Visualised [case study A] / LinkedIn Map [case study B]
· Have you seen any map of your network? [Case study A]
· What did you do with it? [Study, analyse, develop…]
· Do you distinguish clusters, brokers or solitary contacts?

6. Your LinkedIn Use
· How do you use LinkedIn?
· How active are you?
· How much do you update your profile?
· Do you ask for recommendations? – Do you give recommendations?
· Do you endorse contacts for their skills? – Do you get endorsed?
· Do you tailor your skills?

7. Dyads
How many solitary ties do you have?

55 For those four subjects in case study A who preferred Facebook as their professional net-
work tool, LinkedIn was replaced by Facebook in sections 3 and 4, though not in section 6.
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Appendix 5 – Additional Descriptive
Statistics of Control Variables

Case Studies A and B Combined

Table A5-1. Scheffé test, career type vs. innov. cogn. style (N=228)

Innovative cogn. style, subset for alpha=0.05
Career type N 1 2 3

1 27 63.96
2 29 67.28 67.28
3 45 70.02 70.02 70.02
4 83 70.33 70.33
5 13 70.62 70.62
6 31 73.55

Sig. 0.060 0.659 0.602
Means for groups in homogeneous subsets.
Test uses harmonic mean sample size = 27.9.

Case Study A Background Control Variables
In addition to F- and t-test results of control variables (Table 18, p. 103).

Table A5-2. Case study A comparison of means, expatriate status

Variable <2 years 2-3 years >3years Total
Mean s.d. Mean s.d. Mean s.d. Mean s.d.

N 66 18 36 120
 1. Innovative cogn. style 69.71 7.37 74.83 5.44 72.83 6.74 71.42 7.16
 2. Innovative personality 30.33 3.45 31.67 3.29 32.14 2.79 31.08 3.32
 3. Innovative behaviour 22.74 3.16 24.33 2.63 24.39 2.58 23.48 3.01
 4. Degree 46.24 35.23 55.72 35.06 21.61 16.60 40.28 33.10
 5. Betweenness 954.7 1802.9 1796.1 2217.0 726.7 951.8 1012.5 1692.2
 6. Farness 2010.3 267.4 1916.7 258.8 2239.2 402.7 2064.9 332.4
 7. Eccentricity 5.17 0.45 4.94 0.42 5.14 0.68 5.13 0.53
 8. Density 0.41 0.15 0.44 0.16 0.38 0.23 0.41 0.18
 9. Weak components 1.56 0.83 1.61 0.98 1.64 1.07 1.59 0.92

 10. nWeak components 9.69 18.50 8.77 22.85 20.03 28.10 12.65 22.75
 11. Effective size 29.16 25.71 32.56 26.08 13.53 10.87 24.98 23.47
 12. Efficiency 0.61 0.14 0.57 0.16 0.67 0.18 0.62 0.15
 13. Constraint 0.08 0.08 0.10 0.23 0.20 0.28 0.11 0.19
 14. Hierarchy 0.01 0.01 0.06 0.23 0.09 0.28 0.04 0.18
 15. Career type 4.00 1.49 3.67 1.41 3.83 1.16 3.90 1.38
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Table A5-3. Case study A comparison of means, career type
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Table A5-4. Case study A comparison of means, gender

Variable Female Male Total
Mean s.d. Mean s.d. Mean s.d.

N 39 81 120
 1. Innovative cogn. style 71.28 5.87 71.48 7.74 71.42 7.16
 2. Innovative personality 30.67 3.52 31.27 3.23 31.08 3.32
 3. Innovative behaviour 23.54 2.63 23.44 3.19 23.48 3.01
 4. Degree 45.97 40.11 37.53 29.02 40.28 33.10
 5. Betweenness 1310.2 2363.8 869.1 1241.5 1012.5 1692.2
 6. Farness 2056.4 402.3 2069.0 295.7 2064.9 332.4
 7. Eccentricity 5.18 0.60 5.10 0.49 5.13 0.53
 8. Density 0.42 0.18 0.40 0.18 0.41 0.18
 9. Weak components 1.62 0.88 1.58 0.95 1.59 0.92

 10. nWeak components 12.99 23.60 12.49 22.47 12.65 22.75
 11. Effective size 28.52 29.93 23.28 19.62 24.98 23.47
 12. Efficiency 0.60 0.17 0.63 0.14 0.62 0.15
 13. Constraint 0.11 0.18 0.12 0.20 0.11 0.19
 14. Hierarchy 0.03 0.16 0.05 0.19 0.04 0.18
 15. Career type 3.87 1.06 3.91 1.52 3.90 1.38
 16. Expatriate status 1.69 0.83 1.78 0.92 1.75 0.89

Table A5-5. Case study A comparison of means, nationality

Variable Finnish Non-Finnish Total
Mean s.d. Mean s.d. Mean s.d.

N 104 16 120
 1. Innovative cogn. style 71.25 7.28 72.50 6.45 71.42 7.16
 2. Innovative personality 30.88 3.40 32.31 2.50 31.08 3.32
 3. Innovative behaviour 23.45 2.98 23.63 3.32 23.48 3.01
 4. Degree 42.52 32.56 25.69 33.96 40.28 33.10
 5. Betweenness 990.4 1669.8 1156.0 1883.0 1012.5 1692.2
 6. Farness 2041.4 332.7 2217.6 296.4 2064.9 332.4
 7. Eccentricity 5.13 0.52 5.13 0.62 5.13 0.53
 8. Density 0.42 0.18 0.31 0.13 0.41 0.18
 9. Weak components 1.53 0.86 2.00 1.21 1.59 0.92

 10. nWeak components 11.06 21.89 22.98 26.12 12.65 22.75
 11. Effective size 26.06 23.33 17.93 23.93 24.98 23.47
 12. Efficiency 0.61 0.15 0.72 0.12 0.62 0.15
 13. Constraint 0.11 0.20 0.13 0.09 0.11 0.19
 14. Hierarchy 0.05 0.19 0.01 0.01 0.04 0.18
 15. Career type 3.90 1.37 3.88 1.50 3.90 1.38
 16. Expatriate status 1.64 0.85 2.44 0.89 1.75 0.89
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Case Study B Background Control Variables
In addition to F- and t-test results of control variables (Table 23, p. 115).

Table A5-6. Case study B comparison of means, career type
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Table A5-7. Case study B comparison of means, expatriate status

Variable <2 years 2-3 years >3years Total
Mean s.d. Mean s.d. Mean s.d. Mean s.d.

N 63 20 26 109
 1. Innovative cogn. style 67.71 7.79 66.00 5.09 68.62 6.06 67.61 6.97
 2. Innovative personality 29.63 4.11 28.50 4.06 31.19 3.20 29.80 3.97
 3. Innovative behaviour 22.95 3.44 22.35 3.33 23.96 2.95 23.08 3.33
 4. Degree 400.90 426.22 318.00 481.90 275.81 197.86 355.85 396.48
 5. Dyads (average) 10.16 7.88 12.65 10.05 12.58 11.21 11.19 9.16
 6. nDyads (min.) 4.01 4.73 7.05 8.60 5.82 5.63 5.00 5.89
 7. nDyads (max.) 4.98 4.36 7.90 8.53 6.61 5.41 5.90 5.64
 8. Density index 3.44 1.25 2.85 1.23 3.00 1.13 3.23 1.24
 9. ConstraintC 0.23 0.12 0.14 0.11 0.13 0.13 0.19 0.13

 10. Clusters 2.79 1.30 3.45 1.67 3.69 1.46 3.13 1.45
 11. Degree 2017 802.29 819.09 643.80 725.59 623.85 361.49 730.64 717.74
 12. Growth 2013-2017 115.57 129.71 90.20 76.18 102.27 62.49 107.74 108.09
 13. nGrowth 2013-2017 37.67 30.26 52.80 55.69 56.78 63.14 45.00 45.50
 14. Growth acceleration 126.22 150.05 104.14 69.53 111.85 72.02 118.74 122.72
 15. Career 3.13 1.44 2.90 1.33 3.23 1.58 3.11 1.45

Table A5-8. Case study B comparison of means, gender

Variable Female Male Total
Mean s.d. Mean s.d. Mean s.d.

N 40 69 109
 1. Innovative cogn. style 65.68 7.68 68.74 6.31 67.61 6.97
 2. Innovative personality 28.63 4.56 30.48 3.44 29.80 3.97
 3. Innovative behaviour 22.58 3.59 23.38 3.15 23.08 3.33
 4. Degree 262.43 365.20 410.01 406.27 355.85 396.48
 5. Dyads (average) 10.35 6.92 11.68 10.26 11.19 9.16
 6. nDyads (min.) 6.26 6.97 4.27 5.08 5.00 5.89
 7. nDyads (max.) 7.15 6.69 5.18 4.84 5.90 5.64
 8. Density index 2.80 1.09 3.48 1.26 3.23 1.24
 9. ConstraintC 0.20 0.13 0.18 0.12 0.19 0.13

 10. Clusters 2.98 1.66 3.22 1.33 3.13 1.45
 11. Degree 2017 560.35 573.53 829.36 776.27 730.64 717.74
 12. Growth 2013-2017 85.50 68.66 120.64 124.06 107.74 108.09
 13. nGrowth 2013-2017 48.54 41.76 42.95 47.71 45.00 45.50
 14. Growth acceleration 122.79 155.37 116.40 100.28 118.74 122.72
 15. Career 2.88 1.45 3.25 1.44 3.11 1.45
 16. Expatriate status 1.63 0.81 1.68 0.87 1.66 0.84
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Table A5-9. Case study B comparison of means, nationality

Variable Finnish Non-Finnish Total
Mean s.d. Mean s.d. Mean s.d.

N 71 38 109
 1. Innovative cogn. style 69.23 6.84 64.61 6.25 67.61 6.97
 2. Innovative personality 30.10 4.12 29.24 3.66 29.80 3.97
 3. Innovative behaviour 23.24 3.47 22.79 3.05 23.08 3.33
 4. Degree 377.75 375.93 314.95 434.54 355.85 396.48
 5. Dyads (average) 9.41 7.56 14.53 10.93 11.19 9.16
 6. nDyads (min.) 3.66 4.60 7.51 7.17 5.00 5.89
 7. nDyads (max.) 4.68 4.27 8.20 7.08 5.90 5.64
 8. Density index 3.44 1.26 2.84 1.10 3.23 1.24
 9. ConstraintC 0.20 0.13 0.18 0.12 0.19 0.13

 10. Clusters 2.82 1.37 3.71 1.45 3.13 1.45
 11. Degree 2017 742.63 662.32 708.24 820.36 730.64 717.74
 12. Growth 2013-2017 105.04 102.81 112.79 118.58 107.74 108.09
 13. nGrowth 2013-2017 36.99 30.22 59.98 62.94 45.00 45.50
 14. Growth acceleration 129.55 143.18 98.54 67.28 118.74 122.72
 15. Career 3.37 1.43 2.63 1.38 3.11 1.45
 16. Expatriate status 1.44 0.73 2.08 0.88 1.66 0.84
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Appendix 6 – Illustration of Network
Structure Characteristics

Figure A6-1 illustrates social network structure characteristics for an exemplary
social network that I invented for this study. Figure A6-2 illustrates the actors
that score the respective lowest and highest values per structural characteristic.
For instance, actor F scores highest in betweenness, whereas actor I scores low-
est in closeness. Regarding local (ego-network) density, actor V scores lowest,
whereas actors A, I, O, T and X score highest.

Figure A6-1. Illustration of network structure characteristics

Figure A6-2. Extreme positions in network structure
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Appendix 7 – Glossary of Terms

Actor – In the context of this study, an individual person.
Alters – the individuals in a network to which ego, the individual in focus, is linked to

via direct (1st degree) ties.
Betweenness centrality – the amount of paths between any two actors in a network

leading through ego (Freeman, 1979:223).
Bridge person – an individual who is a member of two or more clusters (cf. Tichy et al.,

1979:508).
Bridge tie – a link between two clusters.
Centrality – “the extent to which an actor occupies a central position in a network by

having many ties to other actors (i.e., degree centrality), by being able to reach
many other actors (i.e., closeness centrality), by connecting other actors who
have no direct connections (i.e., betweenness centrality), or having connections
to centrally located actors (i.e., eigenvector centrality)” (Kilduff & Brass,
2010:355f).

Clique – a group of three or more individuals, all connected to each other (Kilduff &
Brass, 2010:325).

Closeness centrality – inverse of farness, which is the sum of all distances (measured
in links) of ego to all other network actors (Freeman, 1979:224f).

(Structural) Closure – in its smallest instance, four individuals who are connected
without forming any triads (cf. Coleman, 1988:S106).

Cluster – dense region in a network (cf. Tichy et al., 1979:508).
Cognitive style – an approach on how to understand and conceptualise the world. Cog-

nitive styles “represent heuristics that individuals use to process information
about their environment” (Kozhevnikov, 2007:464).

Degree centrality – number of alters, to whom ego is linked (Freeman, 1979:220).
Density on network level – number of actual links in a network divided by the number

of possible links (Tichy et al., 1979:508).
(Local) Density on ego-network level – number of triads including ego divided by

number of triples (three actors connected through two links) centred on ego.
Same as local clustering coefficient (Newman, 2013:201).

Dyad – a direct tie between two actors (cf. Kilduff & Brass, 2010:356), without any
third actor linked to both. In ego-network maps in which only ego and alters
and their links are represented, each dyadic tie ends in exactly one solitary, oth-
erwise unconnected alter, respectively.

Eccentricity – maximum distance of an individual to all other networked individuals,
in links (Hage & Harary, 1995:58).

Ego – the focal individual in a network, as distinct from alters to whom ego is con-
nected.

Ego-network (also egocentric network) – “the social network surrounding ego, includ-
ing the ties among ego’s [alters]” (Kilduff & Brass, 2010:356).

Gatekeepers – liaisons, bridge persons and individuals with a non-redundant bridge
tie.

Isolate – an individual who is not linked to the network studied (cf. Tichy et al.,
1979:508).
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Liaison – an individual who links two or more clusters without being cluster member
(Tichy et al., 1979:508).

Link – a direct connection between exactly two actors, a direct tie.
Knowledge boundaries – the boundaries crossed by the shared (transferred)

knowledge: syntactic, semantic, and pragmatic (Carlile, 2004).
Knowledge transfer – includes the following knowledge sharing processes: transfer,

translation, and transformation (Carlile, 2004).
Knowledge types – codified (explicated) knowledge and tacit (embodied) knowledge

(Haas & Hansen, 2007; cf. Alavi & Leidner, 2001:113 for a more comprehensive
taxonomy).

Reach – number of links between two individuals in a given network (cf. Tichy et al.,
1979:508).

Size – sum of all individuals in the network studied (Tichy et al., 1979:508).
Social capital – “at the individual level, social capital consists of benefits or potential

benefits that accrue to an actor as a result of social network connections”
(Kilduff & Brass, 2010:357).

Social network – comprises a specific set of actors along with a set of links between
specified actors (Hoang & Antoncic, 2003:168).

Structural closure – in its smallest instance, four individuals who are connected with-
out forming any triads (cf. Coleman, 1988:S106).

Structural hole – a gap in the network between two individuals that can be spanned by
a third individual (Burt, 1992:28).

Tie – connection between two actors, either directly via one link or indirectly via sev-
eral links and one or more actor(s) in between.

Tie strength – a “combination of the amount of time, the emotional intensity, the inti-
macy (mutual confiding), and the reciprocal services which characterize the tie”
(Granovetter, 1973:1361). Tie strength is typically measured by the depth of a re-
lationship and time spent in a relationship (Marsden & Campbell, 1984:482).

Triad – three individuals, each connected to each other by one link.
Whole network – a social “network that incorporates a complete set of actors and all

the ties among the actors (as distinct from an egocentric network)” (Kilduff &
Brass, 2010:357).
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