


Forschungs-/Entwicklungs-/
Innovations-Management

Herausgegeben von
H. D. Bürgel (em.), Stuttgart, Deutschland
D. Grosse, vorm. de Pay, Freiberg, Deutschland
C. Herstatt, Hamburg, Deutschland
H. Koller, Hamburg, Deutschland
M. G. Möhrle, Bremen, Deutschland



Die Reihe stellt aus integrierter Sicht von Betriebswirtschaft  und Technik Arbeits-
ergebnisse auf den Gebieten Forschung, Entwicklung und Innovation vor. Die
einzelnen Beiträge sollen dem wissenschaft lichen Fortschritt dienen und die 
Forderungen der Praxis auf Umsetzbarkeit erfüllen.

Herausgegeben von
Professor Dr. Hans Dietmar Bürgel
(em.), Universität Stuttgart

Professorin Dr. Diana Grosse,
vorm. de Pay, Technische Universität
Bergakademie Freiberg

Professor Dr. Cornelius Herstatt
Technische Universität Hamburg-
Harburg

Professor Dr. Hans Koller
Universität der Bundeswehr Hamburg

Professor Dr. Martin G. Möhrle
Universität Bremen



Verena Nedon

Open Innovation in R&D 
Departments

An Analysis of Employees’
Intention to Exchange
Knowledge in OI-Projects

With a foreword by
Univ. Prof. Dr. Cornelius Herstatt



Verena Nedon
Hamburg, Germany

Dissertation Technische Universität Hamburg-Harburg, 2014

Forschungs-/Entwicklungs-/Innovations-Management
ISBN 978-3-658-09584-0    ISBN 978-3-658-09585-7 (eBook)
DOI 10.1007/978-3-658-09585-7

Library of Congress Control Number: 2015936903 

Springer Gabler
© Springer Fachmedien Wiesbaden 2015
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or 
part of the material is concerned, specifi cally the rights of translation, reprinting, reuse of illus-
trations, recitation, broadcasting, reproduction on microfi lms or in any other physical way, and 
transmission or information storage and retrieval, electronic adaptation, computer software, or by 
similar or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this 
publication does not imply, even in the absence of a specifi c statement, that such names are 
exempt from the relevant protective laws and regulations and therefore free for general use. 
The publisher, the authors and the editors are safe to assume that the advice and information in this 
book are believed to be true and accurate at the date of publication. Neither the publisher nor the 
authors or the editors give a warranty, express or implied, with respect to the material contained 
herein or for any errors or omissions that may have been made.

Printed on acid-free paper

Springer Gabler is a brand of Springer Fachmedien Wiesbaden
Springer Fachmedien Wiesbaden is part of Springer Science+Business Media
(www.springer.com)



Foreword 

Open innovation (01) has developed into an important branch of innovation research and 
relevant topic for pracöce. To cope with the ever-expanding complexity of R&D, companies 
increasingly open up their innovation processes and integrate external partners 
(e.g., customers, universities, suppliers) t o  accelerate their innovation process and/or 
fadlitate the external use of their innovations. I n - and outflows of knowledge are central to 
the OI-philosophy, indicating that open innovation is linked w~h knowledge management 
and especially with knowledge exchange. However, this connection is seldom addressed in 
the I~rature. 

Verena Nedon bases her research on the legitimated observation that despite the wide range 
of possible OI-research levels, current empirical studies have a strong focus on the 
organizational level and most widely neglect the miao-foundation, i.e., employees engaged 
in open innovation. The rare studies analyzing individuals either focus on members of open 
source projects and other OI-<Xlmmunities or on lead-users. The present dissertation of 
Ms. Nedon iS, therefore, the first study with clear emphasis on employees working for an 01-
embracing company and engaging in OI-projects. 

Assuming thai most innovations o f  companies have their starting point in the R&D 
department, R&D employees play an important role in open innovation. By exchanging their 
knowledge with external partners, they lay the foundation for collaborative innovations. 
Consequently, to benefit from open innovation, companies need to know, which factors 
positively inftuence R&D employees' willingness and intention to exchange knowledge with 
external partners in OI-projects. To optimally answer this question, Ms. Nedon adopted an 
elaborated mixed-method approach. Her findings are based on interviews with R&D 

managers, a survey amongst R&D employees and follow-up group disoussions with scholars 
and R&D managers, allowing a holistic view on the tDpic. 

The research results linked with the competent interpretation and precise presentation 
confirm the chosen research approach of Ms. Nedon. Her essential contribution to research 
lies in the well-grounded discussion, application, and extension of the existing theory in the 
context of open innovation. Pracötioners who are involved in setting up OI-projects receive 
importanl gUidance for their acövities, especially in tenms of encouraging R&D employees to 
exchange knowledge with external partners. Therefore, Ms. Nedon's high-quality research 
constitutes an important conbibution in theoretical as weil as practical regards. 

Hamburg, February 2015 

Univ. Prof. Dr. Cornelius Herstatl 
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1 Introduction 

Companies increasingly face a level c f  c o m p l e x i t y  and m u l t i - d i s c i p l i n a r i t y  in t h e i r  research 

and d e v e l o p m e n t  ( R a D )  o f  products, which a single p l a y e r  is unable t o  cope w i t h  -

especially i f  he w a n t s  t o  s t a y  c o m p e t i t i v e  (see M i o t t i  and Sachwald 2003; p f e f f e r  and 

Salancik 2009). A c o m p a n y  can address t h i s  issue by opening up i t s  i n n o v a t i o n  process and 

i n t e g r a t i n g  external p a r t n e r s  and sources ( e . g . ,  customers, universities, suppliers) t o  

accelerate i t s  own innovation process a n d / o r  f a c i l i t a t e  t h e  e x t e r n a l  use c f  i t s  innovations 

(see Chesbrough 2003; Chesbrough e t  al. 2006). This phenomenon is called open innovation 

( 0 1 ) .  

'14t its root, Open Innovation assumes / h a t  usetiJl knowledge is wideIy distributed, a n d  / h a t  

even t h e  m o s l  capable R&D organizations m u s l  identify, conne,;t / 0 ,  a n d  ieverage extemal 

k n o w I e d g e  sources a s  a core process in innovation. " ( C h e s b r o u g h  2 0 0 6 c ,  p. 2 )  

Consequently, relying o n l y  on i t s  o w n  resources and a b i l i t i e s  is no l o n g e r  a sustainable 

o p t i o n  f o r  an innovative company (cf. c a l o g h i r o u  e t  al. 2004, p. 3 1 ;  Fichter 2005, 

pp. 24Off.). According t o  a s t u d y  conducted by t h e  Fraunhofer I n s t i t u t e  in collaboration with 
H e n r y  Chesbrough ( t h e  o r i g i n a t o r  o f  t h e  O I < a n c e p t ) ,  open innovation has become r e l e v a n t  

in various industries ( c f .  Chesbrough and Brunswicker 2013, p. 6 ) .  The m o t i v e s  f o r  engaging 

in O I - a e t M t i e s  a r e  manifold and include i n t e r  alia t h e  access t o  u n i q u e  knowledge, t h e  

exploration c f  new trends and business opportunities, ttJe mitigation c f  risks, and the 
i m p r o v e m e n t  in e f f i d e n c y ,  leading t o  f a s t e r  t i m e  t o  m a r k e t  ( c f .  Chesbrough and Brunswicker 

2013, p. 18; Fichter 2005, pp. 2 4 1 f f . ;  Wallin and Krogh 2010, p. 147). The underlying 

o b j e c t i v e  c f  a company's engagement in open i n n o v a t i o n  w i l l  a f f e e t  i t s  choice c f  O I - p a r t n e r  

and h o w  t h e  company opens up i t s  i n n o v a t i o n  process. According t o  Gassmann and Enkel 

( 2 0 0 4 ) ,  a decision can be t a k e n  t o  o p t  f o r  outside-in 01 ( i . e . ,  t o  o b t a i n  external knowledge 

and i n t e g r a t e  i t  in t h e  i n t e r n a l  i n n o v a t i o n  process), o r  i n s i d e - o u t  01 ( i . e . ,  t h e  e x p l o i t a t i o n  c f  
i n t e r n a l  ideas and technologies outside t h e  company), o r  a coupled OI-approach ( i . e . ,  t h e  

c o m b i n a t i o n  c f  outside-in and i n s i d e - o u t  a e t M t i e s ) .  Each approach o f f e r s  d i f f e r e n t  

oonfiguration possibilities, so that companies can choose between various options to engage 
in open i n n o v a t i o n  ( c f .  Chesbrough and Brunswicker 2013, p. 1 0 ) :  T h e y  can, f o r  instance, 

enter RaD alliances with different partners, engage in customer co-creation, and/or use 
a o w d s o u r c i n g  ( o u t s i d e - i n  01). T h e y  could also s e t  up a s p i n - o f f ,  out-license t h e i r  IP, a n d / o r  

e n t e r  a j o i n t - v e n t u r e  ( i n s i d e - o u t  01). This d i v e r s i t y  gives a m p l e  scope f o r  t h e  c o n f i g u l ä t i o n  

c f  an individual and company-speciflc O I - r o a d m a p .  To o p t i m a l l y  e x p l o i t  t h i s  g r e a t  p o t e n t i a l ,  

m o s t  companies a d o p t i n g  open i n n o v a t i o n  decide f o r  a coupled OI-approach 

(see Lichtenthaler 2 0 0 8 ;  Sehroll and Mild 2011; V l ä n d e  e t  al. 2009). 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_1, © Springer Fachmedien Wiesbaden 2015



2 Introcluct:lon 

1 . 1  Research Motivation and Objective 

Open innovation has not only become a relevant topie for companies, but also for 
researchers. During the last decade, open innovation has gradually developed into a broad 
researeh field with many different streams and various connections to other research areas.' 
The resulting span o f  OI-research means Ihere are still a lot c f  blank spaces, even Ihough 
numerous scholars have already made Iheir contnbution to this field. 

The inflows and outllows c f  knowledge are central to the OI"<1efinition (see Chesbrough 
2006e), indicating Ihat open innovation is associated with the management c f  knowledge 
and especially with the exchange c f  knowledge. However, this connection is seldom 
addressed in Ihe literature. Notwithstanding this shortfall, a major gap in OI-research results 
from Ihe unbalanced examination c f  different examination objects. Despite Ihe wide range of 
possible OI-research levels (cf. Vanhaverbeke and Cloadt 2006, pp. 276ff.); eurrent studies 
have a clear emphasis on Ihe organizational level (cf. West e t  al. 2006, p. 287). Very few 
studies focus on individuals (cf. Vrande e t  al. 2010, p. 226) and employees' perspectives on 
open innovation are the most widely neglected. The rare studies dealing with open 
innovation in eonnection with employees examine 01 -relevant eompeleneies and 
characteristics (see Enkel 2010; Du Chatenier e t  al. 2010; Pedrosa et al. 2013) or discuss 
possible individual-related OI-barriers (cf. Enkel 2009, pp. 189ff.), which can be subdivided 
into Ihree stereotypes: "want-ba rn er", "shall-barrier", and "can-barrier". Recognizing Ihis 
imbalance and the tact that a miat>-foundation is essential for reliable explanations on a 
more aggregated level (see Coleman 1990; Felin and Foss 2005), scholars have tried to 
encourage other researchers to focus more on the level of Ihe individual (cf. Elmquist e t  al. 
2009, pp. 339ff.; Vanhaverbeke 2006, pp. 206f.; Vanhaverbeke and Cloadt 2006, p. 279; 
Vrande e t  al. 2010, p. 230; West e t  al. 2006, pp. 287ff.). 

"[UJnderslantiing the fUntiamental cogs a n t i  w h e e I s  o f  w h a t  h a p p e n s  in organizati0n5 

requlres beglnnlng ttom thelr fUndamental c o n s t t t u e n l s ,  name/y Intllvldua/s [ .  .. ] .  " ( F a s s  e t  
a l  2 0 1 0 ,  p .  4 5 7 )  

Employees deserve special attention because Ihey are Ihe ultimate decision-makers in an 
organization - even Ihough they do not act in a sodal "vaeuum" (cf. Husted and Miehailova 
2010, p. 40). 

',[Klnowledge resides within [ .  .. ] t h e  e m p / o y e e s  w h o  a e a r e ,  r e c o g n i z e ,  archive, aa::es:s;. 
a n t i  app/y k n o w l e d g e  in carrying out _ r  tasks. Consequenliy, the movement o f  
knowIedge across Intllvldual a n t i  organtzattonal bountla _ _  Into a n t i  ttom reptJ5/toI1es. a n t i  

into organizational r o u t i n e s  a n t i  p r a c t i c e s  i s  ultimately d e p e n d e n t  on emp/oyees' 

knowIedge-sharing behaviors . • ( B o c k  e t  a l  2005, p. 88) 

For an overview of existing OI-literature, see Dahlander and Gann 2010; Elmquist e t  al. 2009; Gassmann 
2006; Gassmann e t  al. 2010; Lld'lrenthaler 2011; Vrande e t  al. 2010. 



Research Approach and Contrlbutlon 3 

Assuming t h a t  the R&D department c f  a company is the p l a " ,  where most companies' 

innovations begin, R&D employees play an important role in open innovation and so were 

selected as the object c f  this study. By exchanging their knowledge with external partners in 

OI-projects, R&D employees lay the foundation for collabarative innovation. However, this 

also implies their behavior can be a major risk to open innovation, e.g., if the Not-Invented­
Here (NIH) syndrome (see Clagett 1967, Katz and Allen 1982) hampers the acooptan", o f  

external knowledge. 

" O f  cw=- organizaJional barriers ID u s e r  solution dä/iJ d o  not necessari/y e n d  e v e n  atrer 
t h e  i n f o r m a t i o n  e n l I ! l 5  t h e  f i n n .  A finn~ R liI D g r o u p ,  f o r  example, m a y  w e i l  regarrl s u c h  

I n f o r m a t i o n  wIth a d u b l o u s  eye. An4 g/Ven typJcallncentfVes a n d  s l a m n g  p a t t e r n s  s u c h  a 

reaction, 1i:1O, i s  p e r f e c t / y  /ogical. N o t e  t h a t  R liI D g r o u p s  a r e  o l l e n  s l a f f e d  w i t h  p e o p / e  w h o  

a r e  trained ID d e v e l o p  n e w  p r o d u c t s  a n d  p r o c e s s e s  in-house a n d  a r e  r e w a r r l e d  f o r  t h i s  

task. • ( H J p p e l l 9 8 8 ,  p .  1 1 9 )  

Consequently, companies following an OI-approach da not only depend on co-operation from 

external partners, b u t  particularly on the support o f  their R&D employees. Ta benefit from 

the OI-approach, companies therefore need t o  understand their R&D employees' motives f o r  

exchanging knowledge in OI-projects. However, very l i t t l e  is known abaut open innovation a t  

the level c f  employees and especially about determinants c f  their knowledge exchange 

behavior in OI-projects. Therefore, the main objective o f  my study is to understand why R&D 
employees become active in 01 -projects and why they participate in knowledge exchange 

with external partners in OI-projects, respeclively. Furthermore, I will sbive to idenöfy basic 

conditions facilitating this exchange and to derive implications for companies. 

1 . 2  Research Approach and C o n b i b u t i o n  

Guided by the aspiration t o  shed light on the reasoning behind R&D employees' participation 

in OI-projects in the form c f  their knowledge exchange with external partners, I have 

formulated three research questions. Ta answer them, I have searched the literature f o r  

suitable theories that would provide a proper theoretical foundation for my research. I n  the 

course c f  this search, I realized t h a t  the three stereotypes c f  OI-banriers ("want", ' s h a l l " ,  

' c a n " )  inftuencing individuals' behavior can be related to the theory c f  planned behavior 

(TPB). The TPB assumes individuals' intention to behave in a " ' r t a i n  manner is detenmined 

by three factars: their attitude toward the behavior (associated with "want-barrier"), the 

subjective norm, o r  perceived social pressure to perform o r  not perform the behavior 
(associated with 'shall-barrier"), and the perceived behavioral control (associated with ' c a n ­

barrier") (see Ajzen 1991). S i n " ,  the knowledge exchange behavior o f  individuals had not 

yet been researched in the context o f  open innovation, a literature review o f  publications 

connecting the TPB and individuals' knowledge exchange behavior was conducted. The goal 

was to identitY motivatianal factars and related theories that have an impact on employees' 
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willingness to exchange knowledge in OI-projects. Based on the Tl'B and this literature 
review, I derived a research model and related hypothesis. 

To answer the three research questions oplimally, I decided to combine qualitative and 
quantitative methods (cf. DeCuir-Gunby 2008, pp. 125f.; Walliman 2006, pp. 36f.) and 
acquired four companies willing to participate in my study. The companies all publicly 
pronounced the application o f  open innovation and were manufacturers with global business, 
headquartered in Germany, and operating in the fields of chemistry, automation, and steel 
treatment. A s  a first step, I conducted interviews with 12 OI-experienced R&D managers to 
understand the R&D perspecöve on open innovation. Secondly, I initiated an online survey 
among OI-e<perienced R&D employees. By means of the resulting 133 usable responses, the 
research model and related hypotheses could be t e s t e d .  Lastly, three follow-up group 
discussions helped to interpret the results from the survey. The application of this empirical 
mixed method approach allowed me to develop the survey with the help o f  the interviews; to 
confirm results from the different methods; and to elaborate and clarify results of the online 
survey with results from the interviews and group-discussions (cf. Greene et al. 1989, 
p . 2 5 9 ) .  

To date, very few empirical studies have connected open innovation with knowledge 
exchange, examined open innovation in an R&D oontext, or focused on the personnel's views 
on open innovation. Furthermore, to my knowledge no study has ever combined these 
aspecls. My thesis is the First empirical study with a clear fucus on OI-experienced R&D 

employees and on the determinants o f  their intention to exchange knowledge with external 
parmers in OI-projects. The thesis targets a set o f  relevant questions related to the human 
side o f  open innovation and thereby applies the TPB for the first time in an OI-context. 
I t  challenges the prior dominant position o f  the organizational level in OI"';:udies and, thus, 
significantly contributes to the miao-foundation of OI-research and to the current 
understanding o f  open innovation. The findings give critical insights into open innovation at 
the level o f  R&D employees. I n  detail, I can show that the surveyed R&D employees' attitude 
is not the dominant determinant of their intention to exchange knowledge with external 
parmers in OI-projects. Instead, the perceived sodal pressure to exchange knowledge in 01-
projects has by far the most powerful impact. The study also reveals the importanoe o f  
differentiating between the exchange o f  documented and undocumented knowledge in the 
context o f  open innovation. Furthermore, the results show that most of the motivational 
factors derived from the knowledge management literature help to explain employees' 
attitude toward their knowledge exchange in OI-projects and that the surveyed R&D 

employees are mainly intrinsically moövated. Organizational rewards do not have a 
significant inftuenoe on their attitude, but rewards connected to their personal development 
p l a y a  role. This implies that i t  is worthwhile having a closer look at the reward construct in 
the context o f  knowledge exchange in OI-projects and to distinguish among different kinds 
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c f  rewards. Lastly, my study uncovers that - from an R&D employee's perspective - the 
most important requirements for participating in knowledge exchange with external partners 
are related to legal security, a trustful relationship with the external partner, and common 
ground and fairness between the parties. 

The findings o f  my thesis are not only relevant to the research community that can relate to 
my results, but also for OI-experienced companies and OI-newcomers. The results indicate 
how to leverage R&D employees' intention to exchange their knowledge in OI-projects. 
Furthermore, companies can use the results to reconsider their incentive systems and to 
reflect if, and to what extent, the general framework c f  their OI-projects meets the 
requirements for knowledge exchange in OI-projects. 

1 . 3  5 t r u c t u r e  c f  D i s s e r t a t i o n  

This thesis is structured into eight chaplers, with this introduction being c h a p t e r  1. 

In c h a p t e r . ?  the underlying conoepts c f  this study are ouUined and research questions are 
framed, based on the identified research gap. Sinoe the OI-approach is the fundamental 
conoept c f  this study, antecedents and basic principles are introduced and an overview c f  
prior and current research streams related to open innovation is provided. Furthermore, the 
link between open innovation and knowledge management is emphasized and OI-relevant 
aspects c f  knowledge management are discussed. Finally, a research gap is identified and 
three research questions are derived, which lay the foundation for the thesis. 

C h a p t e r  3 introduoes the theories consulted t o  derive the hypotheses for the empirical part 
c f  this study and to answer the formulated research questions. The theory c f  planned 
behavior builds the theoretical foundation o f  this study and is discussed in detail. A literature 
review about publications connecting the TPB and individuals' knowledge exchange behavior 
is presented and motivational faetars that impact on employees' willingness to exchange 
knowledge in OI-projects are identified. Based on the TPB and the literature review, 
hypotheses are derived and a research model is composed. 

In c h a p t e r  4, the research approach of this thesis is explained and the prooess of company 
selection for the empirical part c f  my study is outlined. I n  addition, details on the qualitative 
pre-study (interviews) and the quantitative main study (online survey) are provided. 
In particular, the development and pre-test c f  the questionnaire, the data collection 
procedures, and the data analysis methods are explained. 

C h a p t e r  5 summarizes the findings from interviews conducted with R&D managers and 
reveals their perspectives on open innovation. The typical procedure o f  setting up an 
OI-project and selecting an OI-partner is ouUined and basic conditions for an OI-project are 
expounded. Furthermore, open innovation is assessed based on the identified advantages 
and disadvantages. 
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In c h a p t e r  ~ the findings from the online survey are summarized. After discussing the data 
distribution and bias treatment, sampie characteristics and seme other interesting desaiptive 
findings are highlighted. The results from an open-ended question regarding 
OI-requirements are then presented. LasUy, the measurement model and the structural 
model are evaluated. 

C h a p t e r  7 discusses findings from the interviews and online survey with regard to the three 
research questions. The findings are compared with and related to prior research to take a 
holistic view on the research questions and to answer them. Further, the literature is 
consulted to find possible explanatory appmaches for hypotheses that were not supported 
by the data. 

In c h a p t e r  8, the findings c f  my study are considered with regard to their contribution to 
academic research. Furthermore, managerial implications are derived. Laslly, the limitations 
c f  the study are highlighted and recommendations for further research are formulated. 



2 Conceptual Foundation 

This chapter outlines the underlying concepts of this study and researdl questions are 
fi'amed, based on the idenöfied research gap. The fundamental concept is the OI-approach. 
Therefore, the first sub-chapter provides information about antecedents and basic prindples 
and gives an overview o f  prior and cunrent research related to open innovation. Further, the 
link between open innovation and knowledge management is emphasized. As a resul!, 
OI-relevant aspects of knowledge management are discussed in the second sub-chapter. 
Finally, attention is drawn to the identified research gap and research questions for this 
study are compiled. 

2 . 1  Open Innovation 

The term open innovation can be Iraced back to the eponymous book of Chesibrough ( 2 0 0 3 ) ,  

where he describes the opening up of the conventional, rather closed innovation process and 
introduces the OI-concept based on observations mainly from high-tech industries. He 
defines open innovation as 1 ... ] a paradigm t h a t  assumes t h a t  finns can and shoukf use 
external i d e a s  as weil as internal k f e a s ,  and internal and external paths llJ marfret; as the 

finns /ook llJ advance their technology. # (Chesbrough 2 0 0 3 ,  p. xxiv) He succeeded in 
creating a broadly known keyword for the integration of extemal sources into the innovation 
process, even though he was not the first to expound this idea. 

This chapter provides insights into the OI-phenomenon, although i t  does not aim to deliver a 
comprehensive review. I n  the following, the shift from closed to open innovation is explained 
and basic principles c f  open innovation are presented. Thereafter, I give an overview cf prior 

researdl related to the integration of external innovation sources. Lastly, developments in 
OI-research and different perspectives on open innovation are introduced. 

2.1.1 From 0 0 s e t J  Innovation llJ O p e n  Innovation 

The typical innovation process foliows a stage-gate seheme (see Cooper 1 9 9 0 ,  1 9 9 6 ;  

Verworn and Herstatt 2 0 0 0 )  and can be described as a funnel with a broad front end. The 
front end represents the research component of R&D, where ideas enter the process and 
start the invention. I t  follows the idea realization and development phase, where promising 
ideas are realized and the development part o f  R&D begins. In the commercialization stage, 
inventions are transformed into innovations and brought to the marke!. (cf. Herzog 2 0 0 8 ,  

p. 11; Nelson and Winter 1 9 8 2 ,  p. 2 6 3 ;  Schumperer 1 9 3 4 ,  pp. 8 8 f )  

In the conventional, vertical integrated innovation process, all R&D efforts are centralized 
and take place solely in-house (see Chandler 1 9 7 7 ) .  As shown in Figure 1, the company 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_2, © Springer Fachmedien Wiesbaden 2015



8 Oo~al FoundaHon 

relies on i t s  own knowledge base and only intemal ideas gain acress to the innovation 
process. The R&D department uses the most promising ideas to develop products, which are 
finally marketed and distributed by the company. Chesbrough calls this a 'closed innovation" 
model, because ideas and products can enter and respectively leave the process only at one 
point. (cf. Chesbrough 2006c, p. 2) 

Company's Internal 
Knowledge Base 

• 
Internal - - - - t I I > ­
Sources 

• 
• • • • • • 

New 
Products , 

- - - - - - '  • •  + • • • • • •  . ~.:...----- Current 
Market 

- - - R - - - +  • •  , - - - D - - - - - - - - - -

F i g u r e  1: a o . e d  I n n C M I t i o n  M o d e l 2 

For a long time, this approach proved very successful for companies. They heavily invested 
in their R&D and were able to achieve breakthrough innovations. They transfonmed them 
into new products and sold the products, which yielded higher margins and increased profits. 
In tum, these were reinvested in R&D (cf. Chesbrough 2003, p. xxi). This approadl helped 
companies to grow, to protect and control their intellectual property resulöng from the 
innovation process, and t o  enhance their knowledge base (cf. Chesbrough 2003, p. 34). 
However, the R&D centralization isolated the e x p e r t s  in one company from their peers in 
others. Over time, this encouraged R&D employees to believe high quality could only be 
achieved internally, which, in turn, prornoted a preference for internal solutions (even i f  
inferior to external alternatives) and created the NIH-syndrome' (cf. Chesbrough 2003, 
pp. 29f.; Möslein and Neyer 2009, p. 88). a a g e t t  (1967) was the first scholar to address the 
NIH~drome directly. I n  his worl<, he described i t  as negative attitude o f  a technical 
organization towards ideas and innovations from outside the organization (cf. a a g e t t  1967, 

Illustration: cf. Chesbrough 2006c, p. 3 
The NIH-synclrome predomlnandy affects R&.D employees and relates to external ldeaS/knowleclge! 
technologies coming into a company. Wilh the Not-Sold-Here (NSH) syndrome, Chesbrough 2003, pp. 186ff. 
introcluced the business counterpart to the RAD-typical NIH-syndrome. The NSH-syndrome is related to 
intemal ideaS/knowledge,ltechnologies that Ieave the company t o  be used externally. I t  can best be 
described as a negative attibJde of the business toward the outflow of internally developed ideas/ 
knowledgejtectulOlogles for extemal use. 
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p. i i ) .  I n  a later article, the NIH"5Yf1drome ' [ .  .. ] i s  d e t i n e d  a s  t h e  tendency o f  a p r o j e c t  g r o u p  

o f  stable composition ID believe i t  p o s s e s s e s  a m o n o p o I y  o f  knowledge o f  it5 tieI4 w h i c h  

Ieads i t  ID r e j e c t  n e w  ideas from outsiders ID t h e  l i k e l y  detriment o f  i t s  performance. 8 (Katz 

and Allen 1982, p. 7) This definition expands the First one, as i t  explains corporate resistance 

to adapting external ideas (belief in intemal knowledge monopoly) and at the same time 

points o u t  the consequences (impairment o f  company performance). The NIH-syndrome is 

likely to have a negative e f f e c t  on company performance because the internal RaD depends 

on impulses coming from outside t o  keep pace with (technical) progress, i.e., RaD 
employees have to be able to gather and process information from extemal sources to 
increase the company's intemal knowledge base and keep i t  up to date (cf. Katz and Allen 

1982, p. 7). This implies i t  is impossible even for a company with the bright:est employees to 

have all relevant knowledge and expertise in-house, which represents one c f  the constitutive 

assumptions o f  the OI-approach (cf. Chesbrough 2003, p. xxvi, 2006c, p. 2). Over the years, 

this became clear to more and more companies, which consequently began to open up their 

innovation processes. According to Olesbrough (2003, pp. 34ff.), this shift from dosed 

innovation models to OI-models was facilitated in particular b y  the growing availability and 

mobility c f  experienced and qualified people. Advances in information and communication 

technologies and their increased availability further supported the establishment o f  the 

OI-approach in various industries (cf. Chesbrough and Brunswicker 2013, p. 6; Dodgson e t  
al. 2006, pp. 333ff.; West and Bogers 2014). 

Figure 2 depicts the OI-model.' The company border is permeable and allows interac:tion 

between the company and its environment during the entire innovation process. Contrary to 
dosed innovation (see Figure 1), intemal as weil as extemal ideas can enter the innovation 

process a t  the f r o n t  end. Furthermore, extemal impulses can also enter during later phases, 

e.g., the development stage (cf. Chesbrough 2006c, pp. 2f.). Another fundamental difference 

is t h a t  the OI-approach appreciates the outfiow o f  promising ideas (e.g., in form c f  licensing 

o r  spin"<lffs), where ideas do not f~ with the intended business model and would not be 
advanced in-house, but could flourish within other business models (cf. Chesbrough 2006c, 

p. 8). Therefore, Chesbrough (2oo6c, p. 1) extended his First definition c f  open innovation as 

follows: ' [ .  .. ] O p e n  Innovation i s  t h e  use o f  purposive inffows a n t i  o u t f / o w s  o f  knowledge ID 

aa:elerate i n t e r n a l  innovation, a n t i  expanti t h e  markets f o r  extemal use o f  innovation, 

respective/y. O p e n  Innovation i s  a paradigm t h a t  assumes t h a t  fftmS can a n t i  shoukJ use 

extemal ideas a s  w e i l  a s  i n t e r n a l  kJeas, a n t i  i n t e r n a l  a n t i  extemal p a f i l s  ID market, as t h e y  
/ o o k  ID advance t h e i r  t e c h n o i o g y . ·  Furthermore, he underlined the central role o f  the 

business model (cf. Chesbrough 2006c, p. 8). 

The dlfference between Inbound and outbound open Innovation will be explalned In d1apter 2.1.3.1. 
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O u t s i d e - I n  ( I n b o u n d )  
ExtEmal Knowledge 
Exploration 

I n s i d a - O u t  ( O u t b o u n d )  
ExtEmal Knowledge 
Exploitation 

• Spin-otfs 

~~.:~ ./;'~"' ......... j . U t i n g O u t  

\...! : . : . • ~~~- -I-. - - - - -
' .. ' . . .  . : . ' .. · r • ( i  , . • r --------, --. , . , , '  . .  

I , 
ExtEmal • I . . . .  
Sources , ( . .  , • • Insourcing . ..., 

Licensing In 

- - R - _ _  - - 0 - - - - - - -

FIgura 2: Open Innovation Models 

Oo~al FoundaHon 

New/ 
Q t h e r s '  

H a r k e t  
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A s  already mentioned, the Oi-concept assumes i t  is impossible for a company t o  have all of 
the required expertise and suitable knowledge in-house (cf. OIesbrough 2006c, p. 2). Useful 
knowledge is rather expected to be widely distribullld and of generally high quality 
(cf. Chesbrough 2006e, p. 9). Moreover, internal and extemal knowledge is considered to be 
equally important for a eompany (cf. Chesbrough 2006e, p. 8 ) . '  Thus, knowledge exdlange 
with external sources is necessary and valuable. In order to optimize the outcome of the 
innovation process, companies should try to find the appropriate balance between intemal 
and extemal R&D (cf. Chesbrough 2003, p. xxvi). 

2 . 1 . 2  P r i o r  Research with Focus o n  EXtemaI Innovation S o u r c e s  

By introdudng the Oi-concept, Chesbrough succeeded in crealing a broadly known term for 
the integration o f  extemal sources into companies' innovation processes and the 
appredalion o f  related knowledge inflows and outflows. O f  course, Chesbrough's work was 
not detadled from prior researdl and not all underlying ideas were completely nove!. His 
researdl was based on - and is in line with - many previous studies. Due t o  this fact and the 
popularity c f  the open innovaöon term, i t  is not surprising seme critic:s have desaibed i t  as 
' [  ... ] o / d  w i n e  i n  new botUes. ' ( T r o t t  and Hartmann 2009, p. 1) But even i f  its actual degree 

Illustration: cf. Chesbrough 2006c, p. 3 
I t  is also considered equally important that inrlCMltions find internal as weil as extemal ways (e.g., licensing, 
spln-<>ffS) to mart<et (cf. Olesbroogh 2006<, p. 1). 
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c f  novelty is arguable, the OI -approach definitely complemented prior concepts by explicitly 
addressing some underlying principles, e.g., the equal importance o f  intemal and external 
knowledge and the central role c f  the business model (see Chesbrough 2003). Furthermore, 
Chesbrough successfully labeled a collection c f  previous developments and research 
activities and so coined an umbrella term for a variety of phenomena: 

'~ giving i t  a labe!, i t  g o t  a face, a n d  t h e  fo//owing sfream o f  studies g a v e  i t  a body fDo. ' 

( H u i z i n g h  2011. p. 3 )  

This made i t  easier especially for practitioners to communicate. 7 Although not everybody 
might have exactly the same understanding c f  open innovation, ~ a t  least established 
a common denominator. Due to scope of prior research, there now follows an overview of 
selected studies that contributed t o  the development of the OI-<Dncept. 

The importance for companies to establish external linkages was reoognized relatively early. 
Hippel (1976) claimed users were an important source of innovation. In 1986, he introduced 
the lead user concept and so highlighted a specific group c f  users as a promising innovation 
source.' I n  his book "The Source c f  Innovation", published two years later, Hippei suggested 
that not only users but also other groups, sud1 as suppliers, possess high innovative 
potential. In his eponymous article, Allen (1983) examined the phenomena c f  "collective 
invention" among firms. Teece (1986) demonstrated companies' need to connect with their 
business environment using the example of complementary assets. According to Cohen and 
L.evinthal (1990), the abil~ to reoognize valuable information from outside the company and 
to absorb and assimilate i t  is an essential capability (absorptive capacity), since external 
knowledge is crudal to companies' innovation process. That firms can benefit from 
permeable company boundaries, even i f  knowledge is exchanged w~ competitors, was 
argued by Sehrader (1991). l a f f e  (1989) and Lee (1996) examined the role c f  universities 
and academics in indusbial innovation. Due to the increased interest in extemal 
technologies, Chatterji (1996) presented a code c f  practice for ted1nology sourcing. I n  1999, 
Raymond published an artide about the open source concept and, thereby, triggered 
intensive research in that area. 9 

However, some ac:ademlcs belleve It has compllcated academlc communlcat:lons (see Groen and Unton 
2010; Hippel 2010; Unstone 2010). 
Interest in user-driven innovation, partiaJlarty the concept of lead users, rocketed in the foIlowing years, 
whic:h resulted in counUess publications (see e.g, Baldwin e t  al. 2006; Bogers e t  al. 2010; Franke e t  al. 
2006; Herstatt and Hippel 1992; Lüthje and Herstatt 2004; Reichwald and Piller 2009; Schreier and Prügl 
2008; Sc:hwelsfurth and Raasc:h 2012). 
Open source has Its or1glns In the software Industry and unllcensed handling of source code Is central In 
this, i.e., developers are given the necessary access to advance, modify, and distribute the source code. In 
1998, Raymond and a colleague est:Jblished the Open Source Initiative (http://www.opensource.org/) to 
promote this idea. Further information on this initiative and a detailed definition o f  open source are provided 
on the website. For more information on related research see feiler and Rtzgerald 2002; Krogh and Hippei 
2003; Krogh et al. 2003; Lakhanl and HIppei 2003; Raasch et al. 2009. 
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Besides the importance cf involving extemal sources during the process of innovation, 
scholars were also interested in t h e  ways in whieh companies can connect w i t h  external 

partners and obtain external knowledge. As a result, two main research directions evolved: 

Strategie allianoes l O  and in-sourcing, t h r o u g h  mergers and acquisitions (see Hagedoorn and 

Duysters 2002). Strategie alliances in partieular caught t h e  a t t e n t i o n  o f  researchers 

(see e . g . ,  Hagedoorn 1993; Lambe and Spekman 1997; Mowery e t  al. 1996; Narula and 

Hagedoorn 1 9 9 9 ;  Nieholls-Nixon and Woo 2003). According t o  Nooteboom (1999, pp. 6 4 f f . ) ,  

allianees can assume various forms. However, Mowery e t  al. ( 1 9 9 6 ,  p. 79) suggested two 
dimensions in o r d e r  t o  classify t h e m .  FirsUy, strategie allianoes can be divided i n t o  

equity-based ( e . g . ,  j o i n t  v e n t u r e ,  m i n o r  e q u i t y  investment) and contract-based ( e . g . ,  j o i n t  

development agreement, R&D contract) collaborations. Secondly, strategie allianoes can be 

categorized as unilateral ( e . g . ,  licensing), bilateral, o r  m u l t i l a t e r a l .  O f  all forms, j o i n t  ventures 

( i . e . ,  e q u i t y  based, bi- o r  multilateral alliance) were c f  spedal i n t e r e s t  t o  researchers 

(see e . g . ,  Hanigan 1986; K o g u t  1988). However, Mowery e t  al. ( 1 9 9 6 ,  p. 8 0 )  showed t h i s  

i n t e r e s t  is n o t  associated w i t h  h o w  f r e q u e n t l y  j o i n t  ventures really occur in practice. I n  fact, 

t h e  p o p u l a r i t y  o f  j o i n t  ventures deereased over t i m e  and contract-based alliances were 

g r a d u a l l y  preferred (cf. Hagedoorn 2002, p. 4 7 8 ;  Hagedoorn and Duysters 2002, p. 168). 

I n d e p e n d e n t l y  f r o m  t h e  mode o f  partnership, t h e  motives f o r  alliances were manifold and 

n o t  always related t o  innovation and R&D (cf. Hagedoorn 2002, p. 477). Far example, in t h e  

e a r l y  19 th c e n t u r y  allianoes were used as vehicles f o r  exploiöng natural resources 

(cf. Mowery e t  al. 1996, p. 78). Later, companies aimed t o  establish technical standards and 

"dominant design", to shorten innovation cycles, to acquire new skills, to share the risks and 
costs c f  innovation, and t o  inerease t h e i r  m a r k e !  power (cf. Hagedoorn 2002, p. 4 8 0 ;  

Mowery e t  al. 1996, p. 79). Furthermore, globalization and o t h e r  factors had i n a e a s e d  t h e  

complexity c f  product development and t h e  need f o r  interdisciplinary expertise (cf. Narula 

and Hagedoorn 1999, p. 28S). Regardless c f  t h e  stated m o t i v e ,  Hamel et al. ( 1 9 8 9 ,  p. 134) 

noted t h a t  some alleged allianoes can o n l y  be considered T .. ] sophisticated outsourdng 
arrangements . •  

Many studies helped t o  lay t h e  foundations f o r  OI-research and assisted t o  " g i v e  i t  a f a c e " . "  

Nevertheless, i t  would be t o o  nanrow t o  assume open innovation is o n l y  t h e  sum c f  these 

parts. Open innovation is f a r  more than strategie allianoes and, on t h e  o t h e r  hand, n o t  all 

strategie alliances relate t o  innovation and can be considered open innovation. Open 

innovation is also related t o  t h e  user innovation t h e o r y  (see e . g . ,  Hippei 1976, 1986, 1 9 8 8 ) ,  

b u t  n o t  all aspects o f  this coneept conform t o  t h e  idea c f  open innovation (see West and 

'" 
u 

In the litErature, many synonyms for strategie alliances are used; among them strategie partnering, inter­
firm alliance, collaboration, and co-operation. 
Prior sbJdies from ether research fields (e.g., spin-off decisiollS, mergers and acquisitions ) might also have 
contributed t o  the development c f  the OI-concept. However, since this perspective is not the foaJs of this 
study, such prior studles are not dlscussed here. 
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Bogers 2010). This implies t h a t  p r i o r  ooncepts and t h e  O I - m o d e l  p a r t i a l l y  overlap, b u t  a r e  

also p a r t i a l l y  e x d u s i v e  (see Figure 3). Sehweisfurth et al. ( 2 0 1 1 )  revealed t h a t  t h e  same is 

also t r u e  c f  d i f f e r e n t  models w i t h i n  t h e  O I - f r a m e w o r k ,  e . g . ,  open source i n n o v a t i o n  

(cf. Hippei 2010, p. 555; Möslein and Bansemir 2011, p. 1 3 ) .  

Strategie 
Alliances 

Open Innovation 

User 
Innovation 

F1gure 3 :  P l a c e m e n t  ur Open I n n o v a t i o n  R e l l u r c h 12 

Lastly, p r i o r  studies o l t e n  oonsidered i n t e r n a l  and e x t e r n a l  sources as subsötubes, which is 

i n h e r e n t  in t h e  ' m a k e  o r  b u y "  decision (cf. Tschirky e t  al. 2000, pp. 4 6 4 f . )  However, t h e  

OI-approach i n t e r p r e t s  i n t e r n a l  and e x t e r n a l  knowledge as oomplementary and equally 

i m p o r t a n t  (cf. cassiman and Veugelers 2006, pp. 6 8 f f . ;  U c h t e n t h a l e r  2011, p. 78; Reichwald 

and Piller 2009, p. 156; Sehroll and Mild 2011, p. 4 9 0 ) .  T h e r e f o r e ,  i t  a a : o m m o d a t e s  t h e  idea 

t h a t  i n t e r n a l  R&D is essential f u r  oompanies' a b i l i t y  t o  absorb and i n t e g r a t e  external 

knowledge (see Cohen and L e v i n t h a l 1 9 9 0 ;  Veugelers 1997). 

2 . 1 . 3  CUrrent Developments i n  OI-Researr:h 

Wrth his First b o c k  a b o u t  open i n n o v a t i o n ,  Chesbrough ( 2 0 0 3 )  c a u g h t  t h e  a t t e n t i o n  c f  both 

p r a c t i t i o n e r s  and academics. His seoond b o o k  r e l a l i n g  t o  open i n n o v a t i o n  (see Chesbrough 

2006b) evoked a wave o f  O I - r e l a t e d  studies dealing w i t h  d i f f e r e n t  aspects c f  t h e  ooncept. 

I t  became such a popular research t o p i c  t h a t  t h e  R&D Management j o u r n a l  alone dedicated 

t h r e e  special issues t o  open i n n o v a t i o n . "  This explOSion o f  O I - r e l a t e d  a r t i d e s  made i t  hard t o  

keep t r a c k  c f  all l h e  d e v e l o p m e n l s  w i t h i n  t h e  f i e l d .  T h u s ,  numerous scholars ! r i e d  t o  make a 

o o n t r i b u t i o n  t o  01 -research by reviewing and s t r u c t u r i n g  t h e  existing l i t e r a t u r e  

(see e . g . ,  Dahlander and Gann 2010; Elmquist e t  al. 2009; Lichtenthaler 2 0 1 1 ;  Sehroll and 

Mild 2012; West and Bogers 2014). These reviews revealed t h a t  q u a n t i t a t i v e  research on 

open i n n o v a t i o n  is rare - e s p e d a l l y  in oomparison t o  t h e o r e t i c a l  and q u a l i l a t i v e  studies - and 

" 
" 

Author's Illustration 
RaD Management published spedal issues on open innovation in 2006, 2009, and 2010 (see Enkel e t  al. 
2009; Gassmann 2006; Gassrnann e t  al. 2010), but ether journals (e.g., Indusby ancl Innovaoon, 2008; 
International Journal of Technology Management, 2010; Research PoIicy, 2014; Technovation, 2011) also 
dedicated special issues to this topic (see Dahlander e t  al. 2008; Vrande e t  al. 2010; Huizingh 2011; Wf5. e t  
al.2014). 
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should take p r i o r i t y  in f u t u r e  O I - r e s e a r d l  (cf. Dahlander and Gann 2010, p. 702; 

Uehtenthaler 2011, p. 80; Sehroll and Mild 2012, pp. 8 6 f . ;  Vrande e t  al. 2010, p. 225). 

Another finding was related to t h e  level c f  OI-research. Generally, open innovation can be 
analyzed a t  d i f f e r e n t  levels. Following Vanhaverbeke and Cloadt (2006, pp. 2 7 6 f f . )  and 

West e t  al. (2006, pp. 2 8 7 f f . ) ,  six research levels can be distinguished ( s e e  Figure 4). 

National I n s t i M i o n  

Interorganizational Network 

Dyad 

Firm, Organization 

Figura 4 :  LIIvIIII: o f  A n . I p i .  in O p e n  I n n o v a t i o n  ~rch14 

The most elementary u n i t  o f  analysis is t h e  individual o r  group c f  indMduals t h a t  make up a 

firm/organization ( i . e . ,  t h e  second lowest level c f  analysis). OI-research can also foeus on 

t w o  companies connected t h r o u g h  a strategie alliance (dyad level), f o r  example. 

Furthermore, multiple interrelated parties can be t h e  center c f  analysis ( t h e  i n t e r ­

organizational n e t w o r k  perspective). A f i f t h  level c f  research relates to national/regional 

innovation systems, sectors, and industries. lastty, OI-research can ooncentrate on national 

instibJtions. 

Despite this range c f  possible OI-research levels, eurrent studies have a clear emphasis and 

are n o t  evenly spread aeross all layers. The m a j o r i t y  c f  existing O I  -studies concentrate on 

t h e  level c f  firmstorganizations 15 (cf. West e t  al. 2006, p. 287). Based on a set c f  
88 OI-related artieles, Vrande e t  al. (2010, p. 226) found t h a t  more than 50% o f  t h e  

reviewed empirical studies focused on t h e  firm level. The second largest share o f  studies 

( o n l y  1 5 % )  dealt w i t h  innovation projects. OI-research related to t h e  level c f  individuals iS, 

however, rare and mainly focuses e i t h e r  on indMduals engaged in open source projects and 

.. 
l 5  

Illustration inspired by Vanhaverbeke and Coodt 2006, pp. 276 
In the foIlowlng, firm level, organlzatlonallevel, and c:ompany level are all used Interchangeably. 
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e t h e r  OI-<Xlmmunities ( f o r  an overview see Schattke and Kehr 2009; see also t h e  exemplary 

Fleming and Waguespaek 2007; Hars and Ou 2002; Henkel 2009) o r  on lead users 

(see e.g., Franke e t  al. 2006; Lüthje 2004; Schreier and Prügl 2008). Very few studies 

address employee-related topics such as O I - r e l e v a n t  competeneies and a t t r i b u t e s  

(see Enkel 2010; Du Chatenier e t  al. 2010; Pedrosa e t  al. 2013) or possible barriers t o  open 

innovation such as t h e  NIH-syndrome (cf. Enkel 2009, pp. 1 8 9 f f . ) .  I n  t h e  study o f  

Vrande e t  al. (2010, p. 226), only 11% o f  t h e  ameles under consideration were somehow 

related t o  t h e  level of individuals. As a result o f  t h i s  imbalance, scholars tried t o  encourage 

e t h e r  researchers t o  focus more on e t h e r  levels of analysis and especially on individuals, 

since every ( o p e n )  innovation starts w i t h  t h e  e f f o r t  o f  a t  least one individual 

(cf. Herzog 2008, pp. 3 f . ;  Lichtenthaler 2011, p. 81; Vanhaverbeke 2006, pp. 2 0 6 f . ;  

Vanhaverbeke and Cloadt 2006, p. 279; Vrande e t  al. 2010, p. 230; West e t  al. 2006, 

pp. 287ff.). 

The request f o r  more research aeross all levels and especially on t h e  i n d i v i d u a l "  level has 

also been prompted by norms regarding soeial t h e o r y  building. Aa:ording t o  Coleman 

(1990, pp. 2 f f . ) ,  explanations on a maero-Ievel should be based on examinations on t h e  

miero-Ievel. Transferred t o  O I  -research and t h e  special interest in company-related issues, 

t h i s  claim echoes t h e  demand f o r  more research a t  t h e  level of individuals. The argument is 

t h a t  i f  researchers are interested in open innovation a t  t h e  firm level (maero-Ievel), i t  is 

essential t o  und erstand t h e  underlying reasoning and, thus, t o  involve t h e  component parts 

of a f i r m  in t h e  research, as represented by its employees (miero-Ievel). Figure 5 illustrates 

t h i s  argument and highlights t h e  contention t h a t  i t  is inappropriate t o  directiy draw 

conelusions from organizational anbecedents on a given outcome. I n  fact, well-grounded 

t h e o r y  has t o  have a m i a o - f o u n d a t i o n ,  i.e., i t  s t a r t s  and ends a t  t h e  maero-Ievel, b u t  t h e  

arguments follow arrows 1, 2, and 3. The importance of t h e  miero-foundation is f u r t h e r  

supported by e t h e r  researchers (see e.g., Gavetti 2005; Teece 2007). 
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F i g u r e  5: M a a o - a n d  M i c r o - L e v e l  Proposition 1 6  
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Individual Behavior 
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I n  summary, increased research across different levels o f  analysis, especially a t  the level o f  

the indMdual, is important for two reasons: Firstly, existing OI-studies have a strang focus 

on the organizational level and so lack consideration o f  other relevant layers. Secondly, the 

need for miao-foundation suggests i t  should start with the most elementary research unit: 

the indMduals (i.e., employees o f  a company). 

After shortly synopsizing existing OI-studies with respect t o  research type (i.e., theoretical, 

qualitative, quantitative) and level o f  analysis, the focus is on thematic aspects o f  current 

OI-studies. Consequently, I will now continue with the introduction o f  selected research 

streams in order t o  indicate the diversity o f  OI-related studies. This will be the foundation for 

the integration o f  m y  study into a broader research context. However, I do not aim t o  

provide a comprehensive review o f  OI -research in general as i t  would extend the scope o f  

this study. 

2.1.3.1 A t r : h e t y p e s  o f  O p e n  Innovation P r o c e s s e s  - OeIinition a n d  Adoption 

Based on O1esbrough's OI-conception, Gassmann and Enkel (2004) inbroduced three 

archetypes o f  OI -processes, which basically differ with respect t o  the direction o f  knowledge 

flows: outside-in (inbound), inside""ut (outbound), and coupled processes. 

I n  the case o f  inbound open innovation, knowledge flows from outside the company and 

enters its innovation process (see Figure 2). The underlying assumption is t h a t  the loeus o f  

knowledge creation can differ from the loeus o f  innovation. COnsequentiy, the outside-in 

process emphasizes the exploration o f  external knowledge or technologies. One way is t o  

integrate external partners, e.g., in form o f  co<reations w i t h  customers (see Prahalad and 

Ramaswamy 2004), OI-alliances with compeötors (see Han e t  al. 2012), and collaborations 

" Illustration: cf. Coleman 1990, p. 8 



Open Innovation 17 

with universiöes or suppliers. Another possibility is to source knowledge and technology 
through investments in external intellectual property (IP), e.g., in the form o f  acquisitions or 
in-licensing. Companies applying inbound-<JI aim to enhance their internal knowledge base; 
improving their own innovation process; and increasing the success rate of products or 
projects. Gassmann and Enkel (2004, p. 10) suggested that inbound-OI takes place in 
low-tech industries in partieular, where products are highly modular and knowledge intensity 
is high. (cf. Enkel et al. 2009, p. 312; Gassmann and Enkel 2004, pp. 7ff.; Gassmann and 
Enkel 2006, pp. 134f.) 

In the case of outbound open innovation, knowledge flows from inside the company to the 
external environment, leaving the innovation process of the company (see Agure 2). The 
underlying assumption is that the loeus of invention can b e  different frorn the loeus of 
knowledge exploitation. Consequently, the inside-out process emphasizes the external 
exploitation of internal knowledge. Companies applying outbound-OI and transferring 
internal knowledge or technologies to the outside environment seek to bring products faster 
to the marke! than would b e  possible through internal development. This knowledge outflow 
enables companies to leverage their ideas and technologies and to realize additional profits 
by licensing or selling IP, transferring ideasttechnologies to different applications and 
commercializing them in different industries (i.e., cross industry innovation). Outbound-OI is 
assumed to take place in large and/or mainly research-driven companies in partieular. These 
aim to establish a technological standard, to get their products branded, or simply to 
deerease R&D-related flxed costs. (cf. Enkel et al. 2009, pp. 312f.; Gassmann and Enkel 
2004, pp. l O f f . ;  Gassmann and Enkel 2006, pp. 135f.) 

The coupled process basically combines the outside-in and inside""ut processes, i.e., 
companies obtain external knowledge but also give internal knowledge t o  external players. 
The coupled process is often realized through co-operation with one or more complementary 
partners (e.g., strategie alliances, innovation networ1<s). Reciprocity in terms of an 
appropriate, balanced, give-and-tlke relationship is erueial for this kind of OI-process. 
Therefore, all parties involved in a coupled process s t r i v e  for a profound relationship with 
long-time interaction between the partners to faeilitate intensive knowledge exchange and 
mutual learning. Companies applying the coupled process are assumed to aim for the 
establishment of a technological standard or dominant design. Thus, companies might be 

able to improve their competitive position and minimize risks. However, the coupled 
approach is not very likely to reduce development time, since dose collaboration leads to 
inereased co-ordination efforts. (cf. Enkel et al. 2009, p. 313; Gassmann and Enkel 2004, 
pp. 12f.; Gassmann and Enkel 2006, p. 136) 

These three archetypes of OI-processes have laid the foundation for numerous studies. Far 
example, Dahlander and Gann (2010) used the differentiation o f  inbound and outbound as 
the basis for their theoretical framework and developed i t  further by adding the dimension o f  
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pecuniary/non-pecuniary. As a result, they introduced four forms c f  openness: Acquiring 
(inbound, pecuniary); sourcing (inbound, non-pecuniary); selling (outbound, pecuniary); and 
revealing (outbound, non-pecuniary). Beyond these definitions they derived advantages and 
disadvantages for all four t y p e s  based on a literalure review. Another example is Chesbrough 
and Crowther (2006), who also based their analysis on the conoept c f  inbound and 
outbound. They conducted inlerviews 10 determine i f  companies outside high-technology 
industry had adopted open innovation and which OI-actMties were primary used. They 
found open innovation had been adopted and that the surveyed companies had a clear focus 
on inbound activities. 17 Furtherrnore, the study suggested reasons for adopting inbound-oI 
and obstacles related 10 the adoption. By applying a survey, Uchlenthaler (2008) l o o k  the 
research c f  Chesbrough and Crowther one step further and used the inbound and outbound 
dimension 10 assess companies' OI-strategies. He measured the e x t e n l t o  which companies 
acquire external technologies (inbound) and externally exploit their technologies (outbound) 
10 conduct a cluster analysiS. As a resull, six clusters were identified, which basically 
represented four different strategies or innovator t y p e s :  Campanies were either closed 
innovators (clusters 1 and 2); open innovators with inbound emphasis (cluster 3); open 
innovators with outbound emphasis (cluster 4); or focused on coupled prooesses (dusters 5 
and 6).18 Camparing the number of companies focusing on inbound, outbound, and coupled 
processes respectively, the coupled OI-approach appeared 10 be the most frequentiy used 
strategy, followed by inbound, with outbound prooesses coming last (cf. Lichtenthaler 2008, 
pp. 1500.). Based on the same data set, a second artide was published, where technology 
aggressiveness was related 10 inbound and outbound activities (see Lichtenthaler and Ernst 
2009). Furtherrnore, a positive relationship between inbound and outbound open innovation 
was hypothesized and supported by the data, i.e., the data suggested that an increase in 
inbound activities positively influenced outbound activities and consequently lead a company 
10 adopt the coupled OI-process. This is in line with the result from Uchtenthaler (2008) and 
Sehroll and Mild (2011), which found most companies apply coupled-OI and that pure 
outbound-OI is very seldom applied. However, the findings also suggest that companies' 
dear favoring c f  the integration c f  external knowledge means inbound and outbound 
actMties are not balanced, even i f  Ihe companies follow the coupled approach (cf. Sehroll 
and Mild 2011, p. 489). A last study I would like 10 mention focused on open innovation in 
small and medium-sized enterprises (SMEs). Vrande et al. ( 2 0 0 9 )  examined the adoption of 
open innovation in SMEs and found manufacturers as weil as service providers increasingly 
open up their innovation prooesses and have a preference for inbound-OI, even though 
significant differenoes between small and medium-sized companies were identified. 

" 

" 

In the literarure, inbound processes are looked at more frequently than outbound ones (for an overview 
cf. Schrall ancl Mild 2012, pp. 101ff.). Schrali ancl Mild 2012 generally emphasized that OI-adoption was of 
immense interest and an important topic in quantitative OI-research. 
The vast ma.lor1ty (67.5% of companles) belong to the cluster of dosed Innovators. 
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Furthermore, SMEs do not apply the whole range c f  OI-acövities (e.g., only a few surveyed 
SMEs used in- and out-licensing or venturing acövities). 

The selernon c f  studies discussed above demonstrates that open innovation is adopted 
across different industries, countries, and company sizes and that all three archetypes of 
OI-processes can be found in praxis. Furthermore, the studies indicate a preference for the 
coupled process, followed by pure inbound.QI. However, especially the artide o f  
UchtEnthaler (20OS) does not only provide information about the primarily used OI-pracöces, 
but also point to the extent c f  OI-adoption as a relevant topic. Therefore, the next ehaprer 
will focus on some related studies and the degree c f  openness. 

2 . 1 . 3 . 2  Degree o f  Openness 

The degree of openness can either be interpreted as the extent c f  inbound and outbound 
OI-actMties or as the extent c f  knowledge and IP c o n t r o l . "  Researchers have shown intetest 
in both interpretations. Therefore, I will discuss studies related to both forms c f  openness, 
starting with artides that focus on the extent c f  OI-actMties. 

WIIh reference t o  the werk c f  Katila and Ahuja (2002), Laursen and Salter (2006) introduced 
one c f  the most prominent scales for measuring the degree c f  openness. They suggested 
using t w o  dimensions to assess a company's degree of openness: external search breadth 
and external search depth. The external search breadth is ' [ .  .. ] defined as t h e  number o f  

e x t e r n a l  sources o r  search channe/s t h a t  f i n n s  r e / y  upon i n  t h e i r  innovative activities. ß 

(Laursen and Salter 2006, p. 134) The seareh depth indicates how in1ensively companies 
draw from their different external partners providing innovative ideas. Thereby, companies 
can choose from multiple knowledge sources (cf. Albers et al. 2000, pp. 9sf.; Fey and 
Birkinshaw 2005, p. 601; Hippel 1988, pp. 28ff.; Neyer et al. 2009, p. 411). Universities and 
research institutes (see Tether and Tajar 2008; Laursen and Salter 2004), users and 
aJstomers (see Herstatt and Lüthje 2005; Lettl et al. 2006; Reichwald and Piller 2009), 
suppliers (see U and Vanhaverbeke 2009; Remneland-Wikhamn et al. 2011), competitors 
(see Um et al. 2010), and partners such as non-profit organizations (see Holmes and Smart 
2009) are regularly considered potential OI-partners." Seme scholars generally assumed 
that a greater diversity c f  partners weuld positively influence companies' innovation 
performance (see Faems et al. 2005; Niete and Santamaria 2007). However, Laursen and 
Salter (2006) examined the relationship between the degree of openness and company's 
innovation performance and assumed aJrvilinear relationships between search breadth and 

" 
" 

I f  the degree of openness Is gauged by the extent of lnbouncl ancl outbouncl OI-ad:lv1des, It can be 11nked t o  
the concept of OI-maturity (see Enkel e t  al. 2 0 1 1 ;  HabidJt e t  al. 2 0 1 2 ) .  
Same scholars also consider employees from business units other than RaD as potential OI-partners 
(cf. Chesbrough and Brunswicker 2 0 1 3 ,  p. 15; Möslein and Neyer 2 0 0 9 ,  pp. 89ff.; 5chweisfurth 2 0 1 3 ,  p. 4). 
However, this study focuses on OI-parblers outwith the company strudure, i.e., OI-parblers in this study 
refer to extemal parblers. 
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innovative performance as weil as between searth depth and innovative performance. BoÖl 
hypOÖleses were supported by the data, implying that on Öle one hand openness positively 
influences a company's innovative performance to a certain degree, but on the oItler hand 
the positive e f f e c t  o f  openness has its limits. Following the results o f  Laursen and Salter, 
strict in-hause innovation is not a dominant strategy but nar are t o o  many external partners 

and/or too many close relationships WiÖl different external sourees preferable for innovative 
performance. Consequently, companies walk a thin line and have to figure out Öleir optimal 
degree o f  openness. 

The idea of measuring the degree of openness based on seareh breadÖl and seareh depth 
has inspired a lot of other scholars who adopted the scale and partially adapted i t  for Öleir 
studies (see e.g., Chiang and Hung 2010; Chen e t  al. 2011; Keupp and Gassmann 2009; 
Lee e t  al. 2010). Nevertheless, oItler approaches t o  measure openness have also evolved, 
particularly as a result o f  Laursen and Salter's focus on inbound-OI. Barge-Gil (2010), for 
example, assessed Öle degree of open innovation based on two c i t e r i a .  Firstly, companies 
had to provide information on how innovations were usually developed (primarily alone, 
by collaboration, or from third parties). Secondly, companies had to assess the importance of 
11 different knowledge sources (the internal knowledge base plus ten external partners). 
Depending on how companies had answered Ölese two questions, Öley were classified as 
open, semi-open, or dosed innovators. AnoÖler different approach was taken by 

Vrande e t  al. (2009). They did not measure an overall degree of openness, prefenring to 
individually assess eight OI-practices (e.g., venbJring, customer involvement, in- and out­

licensing). 

As demonstrated, degrees of openness can be measured in many ways. This complicates the 
aggregation and comparison o f  different findings related to, firstly, the infiuence o f  openness 
on aspecls such as innovative performance and, secondly, the e f f e c t  of faeIDrs such as 
company size and industry on openness. Despite these difficulties, Drechsler and Natter 
(2012) tried to better understand the reasoning behind companies' openness decisions. They 
hypoÖlesized innovation strategy (i.e., internal R&D and knowledge acquisition), scaroe 
company resouroes (i.e., financial and knowledge gaps), Öle appropriability regime 
(i.e., formal and strategie IP protection), and marlket dynamies (i.e., technology change, 
demand uncertainty, and increased competition) to influence a company's degree of 
openness in a predominantly positive manner. 21 Only increased competition was expected to 
negatively influence the degree o f  openness. I f  companies followed a closed innovation 

" The degree o f  openness was measured by asking companies t o  rate the importance o f  knowledge from 
universities, public research institutes, private research institutes, customers, suppliers, and competimrs and 
summlng up the ratings (cf. Drechsler anti Natter 2012, p. 442). 
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approach, Drechsler and Natter found most relations supported by the d a t a . "  However, the 
results were different for companies that already exhibired a eertain degree o f  openness. 

Here, the market dynamies did not show any effect on openness. Rather, a higher level c f  
openness related to a company's innovation straregy (knowledge acquisition was found to be 
complementary to intemal R&D), finandal gaps, and strategie IP protection. 

The understanding of openness as discussed above is related t o  the intensity c f  inbound and 
outbound activities, i.e., the degree c f  openness depends on the number c f  external partners 

and tI1e extent t o  which they are integrated into a company's innovation process (inbound); 
and/or how many and t o  what extent external patI1s to market are adopted by a company 

(outbound). Anotl1er interpretation o f  openness is related to the extent c f  knowledge control, 
i.e., whether innovators aim for IP protection (via patent or copyright) or freely reveal their 

knowledge. IP protection and free revealing are, tI1ereby, based on different tI1eories and 
represent the t w o  extremes o f  a continuum, where IP protection stands for limited openness 

and free revealing for total openness. 

The need to protect IP arises from the private investment model, which dictates that 

individuals or organizations will only invest in the development of an innovation i f  tI1ey can 
expect a greater pay-off tI1an possible free riders (cf. Hippel and Krogh 2003, pp. 2131., 

2006, p. 304). To encourage such private investment, society allews innovators to protect 
their knowledge and benefit from resulting patents and copyrights through lieensing or 

selling them (cf. Hippel and Krogh 2006, p. 302). This applies in particular to profit-seeking 
individuals/organi2ations. I t  is an important element c f  the OI-approach according to 

Chesbrough, where efficient IP management plays a eentral role and in-lieensing and out­
lieensing are considered as valuable options for obtaining external knowledge and generating 

additional revenues, respectively (see Chesbrough 2003, 2006c). 

The origins c f  the coneept o f  free revealing, on the ether hand, can be found in the 

oollective action model, which assumes: that market failures induce innovators to release 
control c f  tI1eir knowledge, to share their ideas, and to convert tI1em to public goods 

(cf. Hippei and Krogh 2003, p. 215; Hippei 2006, p. 89). Free revealing is tI1erefore closely 
related to open sdenee (see Dasgupta and David 1994), open source innovation" 

(see Raymond 1999; Schweisfurth et al. 2011), and Hippel's interpretation c f  openness, 
where innovators voluntarily giving up tI1eir IP rights so all parties have equal access and the 

innovation becomes a public good (see Hamoff et al. 2003; Hippel 2006; Hippei and Krogh 
2006; Hippel 2010). However, this does not imply the acquisition and use c f  such knowledge 

" Unexpectedly, companles' knowledge gaps negatlvely Influenced the degree of openness. Thls was asa1bed 
to a lack of absorpdve capaclty (see Cohen and Levlnthal 1990). Demand uncertalnty dlcl not show any 
effect on companies' openness. 
Motives for freely revealing knowledge are most deeply examined in the CDntext of open source software 
projects Cd. Hippei and Krogh 2006, p. 301). Furthermore, the question regarding the appropriate degree of 
openness was raised in particular in the contexts of open source platfonns and communities (see e.g., We& 
2003). However, I will not go Into further detal!, slnce open source software 15 not the foaJs of thls study. 
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has t o  be f r e e  o f  cast f o r  potential adopters, n o r  Ölat t h e  benefits of applying t h e  knowledge 

always exceed t h e  acquisition ClJSts. As long as Öle i n n o v a t o r  o r  knowledge p r o v i d e r  does 

n o t  benef~ f r o m  Öle expenditures made by t h e  knowledge adopters, Öle knowledge can be 

considered as f r e e l y  revealed (cf. Hippei and Krogh 2006, p. 296). This suggests t h a t  f r e e  

revealing is n o t  an a l t e r n a t i v e  f o r  p r o f l t - s e e k i n g  companies. I n d e e d ,  Öle concept of f r e e  

revealing was first mentioned in connection with users. However, it has also been noted 
among p r o f l t - s e e k i n g  and even competing companies (see e . g . ,  Allen 1983; Henkel 2 0 0 3 ;  

Nuvolari 2004). Consequently, Ölere have t o  be good reasons f o r  f r e e  revealing. Hippei 

h i g h l i g h t e d  Ölree practical cases, w h e r e  f r e e  revealing is feasible and possibly s u p e r i o r  t o  I P  

protecöon (cf. Hippei 2006, pp. 8Off.; Hippel and Krogh 2006, pp. 2 9 7 f f . )  Firstly, i n n o v a t o r s  

c a n n o t  always a u t o n o m o u s l y  decide between revealing and n o t  revealing Öleir idea, because 

o t h e r  people m i g h t  know something elose t o  t h i s  idea, whieh could be used as a s u b s t i t u t e .  

T h e r e f o r e ,  t h e  ehoice is o l t e n  made between revealing v o l u n t a r i l y  o r  i n v o l u n t a r i l y ,  since s w i f t  

i m i t a t i o n  is p r o b a b l y  inevitable. Secondly, Öle a b i l i t y  t o  b e n e f i t  f r o m  I P  p r o t e c t i o n  t h r o u g h  

p a t e n t i n g  is l i m i t e d .  On Öle one hand, patents are n o t  always w o r t h  Öle e f f o r t  ( t i m e  and 

m o n e y ) ,  on t h e  o t h e r  hand, n o t  e v e r y t h i n g  w o r t h  protecting can be protected via p a t e n t i n g  

( e . g . ,  patents are r a r e l y  g r a n t e d  f o r  ideas o r  mathematical f o r m u l a s ) . ' " '  T h i r d l y ,  Hippel noted 

t h a t  i n n o v a t o r s  can d i r e c t i y  benef~ f r o m  f r e e  revealing i n  m u l t i p l e  ways. Free revealing o f  

ideas and knowledge can inerease Öle i n n o v a t o r ' s  r e p u t a t i o n ,  accelerate collective learning 

processes and, thus, push development. Furthennore, increased diffusion c f  innovation 
f a d l i t a t e s  networ1<ing e f f e c t s "  and enables Öle establishment of d o m i n a n t  designs a n d / o r  

teehnical standards, whieh leverage t h e  commercialization of l a t e r  versions. However, one o f  

t h e  disadvantages o f  t h i s  innovation model is t h a t  f r e e  riders b e n e f l t  a l m o s t  equally, w h i d l  

n e g a t i v e l y  a f f e c t s  i n n o v a t o r s '  m o t i v a t i o n  and so complicates Öle r e c r u i t m e n t  o f  c o n t r i b u t o r s  

(cf. Hippei and Krogh 2006, p. 302).26 

Using t h e  example of open source s o f t w a r e ,  Hippei and Krogh ( 2 0 0 3 )  d e m o n s t r a t e d  t h a t  

i n n o v a t i o n s  a r e  n o t  necessarily Öle r e s u l t  o f  an either-<lr-dedsion between t h e  p r i v a t e  

i n v e s t m e n t  model ( i . e . ,  I P  p r o t e c t i o n )  and Öle collective action model ( i . e . ,  f r e e  revealing), 

b u t  r a t h e r  possess publie as w e i l  as p r i v a t e  elements. Based on t h i s  observation, Öley 

introduced Öle p r i v a t e - c o l l e c t i v e  model, whieh combines Öle best aspects of bOÖl previously 

discussed innovation models, i.e., innovators invest in the development c f  public goods 
because t h e y  can expect h i g h e r  benefits Ölan f r e e  riders. The p r i v a t e - c o l l e c t i v e  model, ÖlUS, 

" 

" 

In some fields ( e . g . ,  chemicals, phannaceuticals), patenting is generally considered useful ( s e e  Arora e t  al. 
2 ( 0 1 ) .  
The networklng effect baslcally means the value of a product or service Increases the more people use It. 
A typical example would be telephony - t h e  more handseIs in circulation, the more valuable each telephone 
in use (cf. Hippei and Krogh 2006, p. 301). 
Using the example of open sourte software, West and Gallagher 2006 identified three main challenges 
relating to open innovation: Maximizing rebJms to internal RaD; incorporating extemal knowIedge; and 
motIvating IndlvldualS/organlzaHons to generate and c:ontrlbute thelr knowledge. 
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represents a m i d d i e  course between the private investment and the collective action model. 
Henkel (2006) named this mix: "selective revealing". 

In summary, the degree of openness can be viewed from at least ! w o  perspectives. On the 
one hand, i t  can provide information about the extent to whieh a company has adopted 
inbound and/or outbound OI-activities. I n  this case, the smallest degree c f  openness is 
somewhat greater than elosed innovation and the highest degree is represented by 

companies that extensively apply different inbound as weil as outbound OI-activities 
(but also invest in internal R&D). On the ether hand, the degree c f  openness can be related 
to different forms of IP control. Here, the smallest degree o f  openness occurs when 
innovators protect their IP at its best and profit from patents through lieensing. The highest 
degree is represented by free revealing of knowledge and has no IP protection at all. 

2 . 1 . 3 . 3  O p e n  Innovation Lifecyr:fe a n d  Essential capabilities 

After discussing different archetypes c f  OI-processes and degrees c f  openness, I will 
continue with the lifecycle c f  open innovation. I n  this context, I will introduce four selected 
studies dealing with the different phases c f  mainly inbound-OI and required capabilities. This 
sub-ehapter aims to iIIuminate the phases companies with inbound-OI typically have to pass. 
Furthermore, i t  seeks to shed light on the capabilities necessary for (inbound) open 
innovation. 

The First article I would like to highlight was wrttten by Zahra and George (2002). The study 
was published before the introduction of the OI-term in 2003. Therefore, i t  does not directly 
address open innovation, but the dosely related concept o f  absorptive capaeity. Zahra and 
George defined four capabilities or dimensions that comprise absorptive capaeity and can be 
interpreted as steps o f  inbound-OI: acquisition, assimilation, transformation, and 
exploitation. During the acquisition phase, companies identify and acquire relevant 
knowledge from external parties. I n  the second phase, companies analyze the acquired 
information and try to process, interpret and und erstand it. During the transformation phase, 
companies combine the newly oblained and assimilated information with existing, internal 
knowledge. Lasöy, companies exploit their leveraged or newly ereated competeneies. 
(cf. Zahra and George 2002, pp. 189f.) 

Based on his experience fram praxis and researdl for ether pracötioners in particular, 
Siowinski (2005) introduced the "want, find, get, manage framework". During the " w a n t "  
phase, companies define the knowledge and resources needed for growth and evaluate the 
trade-<Jffs between internal R&D and external sourcing. The " f i n d "  phase is concerned with 
localizing appropriate external sources that could provide the needed knowledge. The result 
c f  this phase is a short-list o f  potential partners, representing the basis for the " g e ! "  phase. 
In this third phase, companies evaluate the b e s t  potential source from the short-list for an 
OI-partnership. This decision is based on the expected knowledge gain from the partnership, 
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t h e  d e g r e e  c f  c o m m o n  i n t e r e s t s ,  and t h e  prospects c f  m u t u a l  a g r e e m e n t .  However, i t  is also 

possible t h e  s h o r t - l i s t  w i l l  comprise o n l y  o n e  p o t e n t i a l  p a r t n e r  ( e . g . ,  t h e  e x p e r t  in t h e  f i e l d  o f  

i n t e r e s t ) ,  w h i c h  n a t u r a l l y  a b b r e v i a t e s  t h e  " g e ! "  phase. T h e  l a s t  s t e p  f o l l o w s  i f  c o n t r a c t s  and 

m u t u a l  a g r e e m e n t s  a r e  signed and t h e  p a r t n e r s h i p  is o f l i c i a l l y  established. Then t h e  a c t u a l  

w e r k  begins. T h e  resouroes and competencies c f  all p a r t n e r s  have t o  be coordinatEd and 

i n t e g r a t e d  t o  a a : o m p l i s h  t h e  goals c f  t h e  O I - p a r t n e r s h i p .  Special a t t e n t i o n  has t o  b e  paid t o  

a c o m m o n  u n d e r s t a n d i n g ,  i . e . ,  all employees i n v o l v e d  in t h e  O I - p r o j e c t  should b e  c l e a r  

a b o u t  w h o  is responsible f o r  w h a t  and t h e  p r e d s e  k n o w l e d g e  t o  b e  exehanged. ( d .  Siowinski 

and Sagal 2010, pp. 3 9 f f . )  

U c h t e n t h a l e r  and U c h t e n t h a l e r  ( 2 0 0 9 )  b r o u g h t  tDgether o p e n  i n n o v a t i o n  and k n o w l e d g e  

m a n a g e m e n t  by considering c o r p o r a t e  i n t e r n a l  and e x t e r n a l  k n o w l e d g e  e x p l o r a t i o n ,  

k n o w l e d g e  r e t e n t i o n ,  and k n o w l e d g e  e x p l o i t a t i o n .  Based on t h e s e  t w o  dimensions 

( i . e . ,  i n t e r n a V e x t e r n a l  and e x p l o r a t i o n / r e t e n t i o n / e x p l o i t a t i o n ) ,  t h e y  f o r m u l a t e d  six capacities 

required d u r i n g  t h e  OI-process. T h e  i n t e r n a l  e x p l o r a t i o n  o f  k n o w l e d g e  t a k e s  plaee in 

c o m p a n i e s '  RaD d e p a r t m e n t s ,  w h e r e  employees g e n e r a t e  n e w  knowledge. T h e r e f o r e ,  

i n v e n t i v e  c a p a c i t y  is needed in t h i s  phase. External k n o w l e d g e  e x p l o r a t i o n  means companies 

a c q u i r e  necessary e x p e r t i s e  f r o m  e x t e r n a l  p a r t n e r s ,  whieh r e q u i r e s  a b s o r p t i v e  capacity. 

I n t e r n a l  k n o w l e d g e  r e t e n t i o n  focuses on t h e  i n t e r n a l  s t o r a g e  and r e t r i e v a l  o f  k n o w l e d g e ,  

whereas e x t e r n a l  k n o w l e d g e  r e t e n t i o n  refers t o  t h e  maintenanee o f  k n o w l e d g e  in i n t e r ­

o r g a n i z a t i o n a l  p a r t n e r s h i p s  ( e . g . ,  alliances). Fer t h e  i n t e r n a l  r e t e n t i o n ,  t r a n s f o r m a t i v e  

capacities a r e  needed. T h e  e x t e r n a l  r e t e n t i o n  r e q u i r e s  c o n n e c t i v e  capacities. I f  k n o w l e d g e  is 

i n t e r n a l l y  e x p l o i t e d ,  ~ is used f o r  t h e  d e v e l o p m e n t  o f  a company's o w n  p r o d u c t s ,  r e q u i r i n g  

i n n o v a t i v e  capacity. Where t h e r e  is e x t e r n a l  k n o w l e d g e  e x p l o i t a t i o n ,  k n o w l e d g e  leaves t h e  

c o m p a n y  by means c f  lieensing o r  s p i n - o f f s  and d e s o r p t i v e  c a p a c i t y  is required. Companies 

t h a t  a p p l y  t h e  coupled process a r e  engaged in all s i x  phases and r e q u i r e  all o f  t h e  listed 

k n o w l e d g e  c a p a d t i e s .  Sinee phases and r e l a t e d  tasks a r e  n o t  c o m p l e t e l y  s e q u e n t i a l ,  

companies m u s t  also have t h e  a b i l i t y  t o  d y n a m i c a l l y  manage t h e i r  k n o w l e d g e  base and 

processes over time. 

T h e  l a s t  a r t i c l e  I w o u l d  like t o  m e n t i o n  was w r i t t e n  by W e s t  and Bogers ( 2 0 1 4 ) .  I n  o r d e r  t o  

s y s t e m a t i c a l l y  r e v i e w  a selection c f  O I - r e l a t E d  studies, t h e y  developed an i n t e g r a t i v e ,  f o u r ­

phase O I - m o d e l .  T h e  First phase is coneerned w i t h  o b t a i n i n g  k n o w l e d g e  f r o m  e x t e r n a l  

sources. More precisely, companies d i r e c t l y  search f o r  p o t e n t i a l  e x t e r n a l  p a r t n e r s  o r  f a c i l i t a t e  

the search (i.e., they turn to technology scouts, intermediaries, online communities, etc.; see 
e h a p t e r  2 . 1 . 3 . 4 ) ,  f i l t e r  t h e  m o s t  p r o m i s i n g  p a r t n e r s ,  and f i n a l l y  acquire t h e  r e l e v a n t  

k n o w l e d g e  by signing lieensing a g r e e m e n t s  o r  o t h e r  c o n t r a c t s .  I n  t h e  second phase, 

companies i n t e g r a t e  t h e  n e w l y  o b t a i n e d  k n o w l e d g e  i n t o  t h e i r  R a D  a c t M t i e s .  I n  t h i s  phase, 

c o m p a n y  c u l t u r e  plays a eentral role, especially i f  NIH-tendencies have t o  be overcome 

(see c h a p t e r  2 . 1 . 3 . 5 ) .  F u r t h e r m o r e ,  a b s o r p t i v e  capacity is essential a t  t h i s  p o i n t .  A f t e r  
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oompanies have integrated the external knowledge into their R&D process, they t r y  to 
oommereialize the resulöng innovations. One of the main challenges in this phase is to align 
the selection c f  innovation and the oorresponding commereialization strategy with the 
oompany business model. The First three phases c f  West and Bogers' model can be related 
at least partially to phases of the ether three models suggested by Zahra and Georges 
(2002), Siowinski (2005), and Liehtenthaler and Lichtenthaler (2009). The fourth phase, 
however, is special because i t  is oompletely dedicated to the interaction mechanisms 
between OI-partners during an OI-process. These interacöon mechanisms are iterative 
processes and, therefore, disrupt the etherwise linear model." Examples are feedback lcops 
(see e.g., Berkhout et al. 2006; Mortara et al. 2010) and reciprocal knowledge exchange in 

alliances, networks, and communities. 

Comparing the four models suggested b y  Zahra and George, Siowinski, Liehtenthaler and 
Lichtenthaler, and West and Bogers, i t  becomes clear the authors all have a similar 
understanding c f  the OI-lifecycle. However, none o f  the models is completely congruent with 
any ether. They vary with respect to number, granularity, and phase names. As indicated in 
Figure 6, a phase o f  one OI-lifecycle model is sometimes only one segment o f  anether 
model's phase and vice versa. However, the level of aggregation is generally high, so that 
eaeh phase in any c f  the models could be subdivided into multiple smaller steps. This already 
implies the difficulty c f  proposing one true and always appropnate OI-lifecycle model. 
Nevertheless, the synthesis o f  the four models results in a oomprehensive OI-lifecycle model 
with flYe phases. 

According to this model, oompanies with inbound-<lI firstly define the knowledge or expertise 
needed to achieve a certain goal; deli berate whether they possess i t  internally; and evaluate 
the trade-<lff between internal R&D and external soureing. The realization external 
knowledge is needed is the kick-off point for the second phase. The obtaining phase s t a r t s  
with the seareh for appropnate partners and ends with signing contracts - or at least 
agreements - with the partner(s) that fits best. After all parties have signed, the actual 
knowledge flow s t a r t s  and this has to be property managed. The third phase is ooncerned 
with integrating the newly obtained knowledge into the oompany, i.e., companies analyze 
the novel information and t r y  to make sense out c f  i t  so the externally acquired knowledge 
can be merged with the internal knowledge base. This is the pre-condition not only for 
exploiting the knowledge, but also for storing and retrieving i t  later on. The oombination of 
external and internal knowledge results in an innovation that can be exploited in the fourth 
phase. The most oommon way to exploit this innovation is to bring i t  to mar1<et and generate 
profits b y  selling it. The last phase is non-linear - related to interaction mechanisms between 

" The idea that OI-processes do not necessarily follow alinear strucbJre is not new (see e.g., Uchtenthaler 
and Uchtenthaler 2009), but designating a phase 10 these iterative processes represents a peculiar 
approad1. 
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t h e  O I - p a r t n e r s  - and can occur d u r i n g  Öle e n ö r e  OI-lifecycle. s i n c e  eadh O I - p r o j e c t  requires 

a certain degree c f  interaction between t h e  partners, sooner o r  l a t e r  t h i s  phase becomes 

p a r t  c f  eaeh OI-process. 

I n  summary, Öle s u b - d l a p t e r  indicates Öle complexity o f  ( i n b o u n d )  open innovation and 

shows a p r o p e r l y e x e e u t e d  OI-approaeh requires a l o t  c f  care and capabiliöes. 

O b b l n  
K n o w I e d g e  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CD > Acquisition )L- __ L - _ _  - - - . / )  Exploilliltion > 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ .  
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2.1.3.4 O p e n  Innovation - Too!s- Tecfmiq~ a n d  Re/ated C o n c e p t s  

Many resea~hers and practiöoners have shown partieular i n t e r e s t  in Öle various existing 

tools, techniques, and conoepts related t o  open innovation. sinoe these methods are n o t  t h e  

foeus o f  m y  study, I will n o t  g o  i n t o  g r e a t  detail. However, i t  is i m p o r t a n t  t o  give a s h o r t  

overview c f  Öle m o s t  p r o m i n e n t  ones (whidh are mosöy employed during Öle obtaining 

phase), because Ölese tools, techniques, and conoepts epitomize open innovation f o r  m a n y  

people. 

A concept orten d i r e c t l y  linked t o  open innovation is a o w d s o u r c i n g  (see SdhweisfiJrth e t  al. 

2011). The t e r m  was coined in 2006 by Howe ( 2 0 0 6 b ) ,  even Ölough Öle idea was n o t  new a t  

t h e  t i m e  (cf. Afuah and Tucci 2012, p. 355). Crowdsourcing stands f o r  Öle oulsourcing o f  

tasks t o  a m o s l l y  anonymous erowd. Therefore, Öle tasks are n o t  d i r e c t i y  assigned t o  

" Author's Illustration 
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individuals. I t  is an open call t o  p a r t i d p a t e  in t h e  problem-solving process. I n d i v i d u a l s  

self-select t o  w o r k  on t h e  t a s k  and so t o  b e  p a r t  o f  t h e  crowd (see Afuah and Tucci 2012; 

Howe 2006a; Pirker e t  al. 2010). Consequently, crowdsourcing is a g r e a t  o p p o r t u n i t y  t o  use 

t h e  intelligence o f  many motivated people. However, n o t  every problem is suitable f o r  

crowdsourcing. I t  has t o  be modular t o  a certain degree and possible t o  delineate and 

t r a n s m i t  i t  (see Afuah and Tucci 2012). The tasks do n o t  necessanly need t o  b e  related t o  

innovation and t h e  encouraged crowd is n o t  always external t o  t h e  organization (see Pirker 

e t  al. 2 0 1 0 ) ,  so crowdsourcing cannot simply b e  equated w i t h  open innovation. However, 

both concepts overlap t o  a s i g n i f i c a n t  degree ( s i m i l a r  t o  strategie alliances and user 

innovation, see Rgure 3).29 

To t a p  i n t o  crowdsourdng, companies can choose d i f f e r e n t  approaches (see Boudreau and 

Lakhani 2013; Pirker e t  al. 2010). One v e r y  f r e q u e n t l y  applied technique is an ideas contest 

o r  ideas competition (see Boudreau and Lakhani 2013; Habicht e t  al. 2011; Möslein and 

Neyer 2009; Piller and Waleher 2006; Waleher 2009). T h e  company releases a task, sets a 

deadline and t h e  crowd can s u b m i t  t h e i r  solutions. When t h e  contest is finished all c f  t h e  

proposals are evaluated by a g r o u p  c f  experts and t h e  person w i t h  t h e  best solution wins t h e  

awarcl. Companies can conduct such contests on their own or they can elicit assistance. 
Thereby, companies could receive s u p p o r t  f r o m  many d i f f e r e n t  knowledge brokers and f o r  

d i f f e r e n t  problems (see U c h t e n t h a l e r  and Ernst 2008; Sieg e t  al. 2010; Verona e t  al. 2006). 

Wrt::h respect to open innovation and crowdsourcing, companies often refer to innovation 
intennediaries or innovation marketplaces such as InnoCentive or NineSigma 30 (see Burkhart 
e t  al. 2010; Habicht e t  al. 2011; Lakhani 2008; Möslein and Neyer 2009; Sieg e t  al. 2010). 

These intermediaries help t o  f o r m u l a t e  t h e  problem and provide a crowdsourcing p l a t f o r m  

where companies can anonymously post t h e i r  challenges t o  a pool c f  talented and motivated 

people and only have t o  pay f o r  solutions t h a t  f~ t h e  predefined critena. A n o t h e r  w a y  c f  
using crowd intelligence is t o  establish and involve an online c o m m u n i t y  (see Boudreau and 

Lakhani 2013). Schweisfurth e t  al. (2011) argue t h i s  technique has a certain overlap w i t h  t h e  

concept o f  crowdsourcing b u t  is more closely related t o  t h e  concept o f  open source 

innovation, which t h e y  consider a d i s t i n c t  research stream. A final w a y  t o  i n t e g r a t e  t h e  

c r o w d  i n t o  a co-creation o r  co-design process and g e t  access t o  " s t i c k y  i n f o r m a t i o n " "  is 

t h r o u g h  t h e  applicaoon c f  t o o l k i t s  (see Hippei 2001; Hippei and Katz 2002; Jeppesen 2005; 

Reichwald and Piller 2009). A t o o l k i t  t a r g e t i n g  users has t o  f u l f i l l  f i v e  criteria: I t  has t o  b e  

user f r i e n d l y ,  meaning t h a t  no spedal skills o r  additional training is required t o  use t h e  

t o o l k i t  competently. A l i b r a r y  c f  f r e q u e n t l y  used modules should also b e  p a r t  c f  t h e  t o o l k i t  so 

" 

" 

For further readlng on crowdsourclng, refer to Bouclreau and Lakhanl 2013; Howe 2009; Jeppesen and 
Lakhani 2010; Poetz and Schreier 2012. 
For InnoCentive see: http://WWW.innocentive.com/ and for NineSigma see: http://www.ninesigma.com/ 
( b o t h  last ac:cessecI on May 30, 2013) 
Aa:ording to Hippel 1994, infonnation is "stick'(" if its acquisition, transfer, anti use are cosUy. For 
a company, Information about customers' needs Is often stlcky. 
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that users can easily incorporate these modules into the product. Thirdly, Öle toolkit has to 
limit users' creativity to a certain solution space, without exduding important aspects they 
might want to integrate into Öle product. Fourthly, users should have the chance for 
trial-and-error learning during the whole process of their product design and development. 
Lastly, the toolkit has to be designed in such a way that all products deriving from i t  can be 
produced wiÖlout the manufacturer having to adapt existing production equipment. 
(see Hippei 2001; Hippei and Katz 2002) 

Toolkits are also frequently applied in Öle process of mass customization (see Piller e t  al. 
2004; Pine 1993; Reichwald and Piller 2009), which is sometimes confused with open 
innovation or aowdsourcing. A1though mass customization also uses a crowd (customers), 
people are not involved in the innovation process. Rather, they are integrated into Öle 
configuration and design phase, i.e., they are invited to customize their own product 
(cf. Reichwald and Piller 2009, p. 53). That way, many companies doing business in Öle 
consumer goOOs' marke! hand over design-related tasks to Öleir customers. Famous 
examples of companies wiÖl such mass customization tools on their websites include Adidas 
and Lego." 

In summary, companies can choose between different approaches to integrate the crowd 
and their ClJstomers in particular. However, some business models da not opt for one 
approach, prefelTing to embrace several tedhniques. A goOO example is Öle fashion company 
Threadless", where customers become co-creators and undertake Öle design of shirts the 
company is selling. The company has almost completely outsourced Ölis part of Öle value 
ehain. People are invited to design Öle shirts using a toolkit and to submit their designs. 
After submission, ether customers evaluate Öle proposals and commit to buying a shirt WiÖl 
this design. Threadless will only commit to producing the design i f  a certain number of 
individuals have committed to buying it. Moreover, Öley will only make as many as ordered. 3 4  

A s  soon as a shirt goes into production Öle customer who designed i t  will receive a monetary 
reward and all shirts with Ölis design will have a label with his/her name printed on it. 
(cf. Piller 2010, pp. 2ff.; Reichwald and Piller 2009, pp. 2f. and company website) 

2 . 1 . 3 . 5  Barriers llJ O p e n  I n n o v a t i o n  

Companies have good reasons to engage in open innovation - the advantages are obvious 
and frequently highlighted (see e.g., Chiang and Hung 2010; Dahlander and Gann 2010; 
IIi and Albers 2010; Laursen and Salter 2006; Reichwald and Piller 2009; Vanhaverbeke e t  al. 
20OS). However, open innovation also has disadvantages Ölat might discourage companies 
from embracing this approach (see e.g., Knudsen and Mortensen 2011; Lokshin e t  al. 2011). 

" 
" ,. 

For Adidas see http://www.miadidas.com/ and for Lego see: http://www.lego.com/en-us/createandshare/ 
( b o t h  last ac:cessed on May 30, 2013) 
See http://www.threadless.comJ(lastaccessedon May 30, 2013) 
Reproductlon of the design Is only posslble when a er1treal mass of OIstomers pledge to buy It. 
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Barriers oould exist, p a r t i r u l a r l y  a t  t h e  level c f  individuals and among employees. Behrends 

(2001, p. 9 6 )  and Hauschildt and Salomo (2011, pp. 1 2 5 f . )  distinguished t h r e e  t y p e s  o f  

barriers: Individuals do n o t  w a n t  ( " w a n t - b a n i e r j ,  are n o t  able ( " c a n - b a n i e r j ,  a n d / o r  are 

n o t  allowed ( " s h a l l - b a n i e r j .  Applied tD open innovation, t h e  " w a n t - b a r r i e r "  relates tD 

motivational aspects and refers tD employees' willingness tD be involved in OI-activities. The 

ucan-barrier" describes t h e  lack c f  necessary capabilities and know-how tD cope w i t h  t h e  

challenge o f  open innovation. The " s h a l l - b a r r i e r "  refers tD employees' perception t h a t  open 

innovation is n o t  desired b y  o t h e r  k e y  persons e r  groups (cf. Enkel 2009, pp. 1 8 9 f . ;  Haller 

2003, p. 192).35 Enkel (2009, pp. 1 8 9 f f . )  made an e f f o r t  tD g a t h e r  reasons responsible f o r  

t h e  development o f  such barriers in t h e  c o n t e x t  c f  open innovation: 

A central p o i n t  c f  t h e  ' w a n t - b a r r i e r "  and a m a j o r  obsmde f o r  open innovation is t h e  

existence c f  t h e  N I H - s ( n d r o m e  (cf. Elmquist e t  al. 2009, p. 337; Herzog 2008, p. 197; 

UchtEnthaler and Ernst 2006, p. 369; Piller and Reichwald 2009, pp. 117f.; Wecht 2006, 

pp. 1 7 4 f . ) . "  Furthermore, employees m i g h t  be p u l  o f f  b y  t h e  bureaucratic and 

administrative e f f o r t s  connected w i t h  OI-projects. Employees may also believe t h e r e  is risk 

t h e y  m i g h t  ' l o s e "  t h e i r  knowledge and, therefore, t h e i r  e x p e r t  status. The prospect o f  

sharing t h e  I P  w i t h  an exrernal partner m i g h t  also add tD t h e  development o f  a 

" w a n t - b a r r i e r " .  A last point highlighted b y  Enkel (2009) is related tD t h e  willingness o f  

exrernal partners. Not only t h e  individuals within t h e  company have tD be motivated tD 

participate in open innovation, b u l  also t h e  exrernal individuals ( e . g . ,  custemers, suppliers). 

(cf. Enkel 2009, pp. 1 8 9 f f . ;  Riege 2005, pp. 2 3 f f . ;  Vrande e t  al. 2009, pp. 4 3 3 f f . )  

The ucan-barrier" is fostered b y  t h e  lack o f  technical skills and e t h e r  capabilities. For 

example, OI-projects place special demands on employees' administrative, communicative, 

organizational, leadership, and boundary spanning capabilities. Furtherrnore, t h e  

ucan-barrier" is also d o s e l y  related tD missing absorptive capacity and open-mindedness. 

(cf. Enkel 2009, pp. 1 8 9 f f . ;  Habicht e t  al. 2011, pp. 6 1 f ;  Riege 2005, pp. 2 3 f f . ;  Vrande e t  al. 

2009, pp. 4 3 3 f f . )  

Finally, t h e  ushall-barrier" develops i f  management is n o t  oommitted tD open innovation and 

fails tD support OI-activities adequately. This is o f t e n  associated w i t h  an imbalance between 

d a i l y  business and OI-activities. Employees engaged in OI-projects o f t e n  need some degree 

c f  freedom w i t h  respect tD t i m e  and money. I f  t h e  company is n o t  committed tD open 

innovation, i t  is easy tD build a barrier b y  restricting t h e  Hnancial resources and t i m e  

" 

" 

GemOnden and Walter (1996, pp. 237f.) and SchOppe (1999, p. 35) have added the "know-ban1er" - a 
fourth obstacle entalllng the lack of awareness on the part of an Incllvldual of the appropr1ate contact person 
within the OI-parlner's organization or where an inclividual isnt sure how to conlribute to the OI-project. 
However, this banier is not discussed further in this thesis, as it is not completely distinct from the 
"can-barrier". 
Lichtenthaler and Emst 2006 extended the NIH-syndromei !ilJggesting five more syndromes that should be 
taken Inta conslderatlon. 
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available for OI-projects. (cf. Enkel 2009, pp. 189ff.; Riege 2005, pp. 23ff.; Vrande et al. 

2009, pp. 433ff.) 

Enkel (2009) focused on barriers in the context c f  open innovation, i.e., where a company 

opens its boundaries and exchanges knowledge with at least one external partner. However, 
Grote (2010, pp. 33ff.) pointed in his dissertation to the existence c f  similar barriers when i t  

comes to co-operation and knowledge flows among independent business units within a 
company. He empirically demonstrated the importance c f  the encouragement o f  such 

co-operation through incentive systems and integration mechanisms. I t  can be assumed 
though that the impact o f  such facilitating factors might differ in inter- and intra­

organizational relationships (see Li 2005). 

2 . 2  Knowledge Management 

The knowledge inflows and outflows during an innovation process are central to 
Chesbrough's definition c f  open innovation (cf. Chesbrough 2006c, p. 8), indicating that 
open innovation is associated with the management c f  knowledge and especially with 

knowledge exchange. Lichtenthaler and Lichtenthaler (2009) reinforced this link. In a later 
article, Lichtenthaler (2011, p. 77) defined open innovation "[. . . ]  a s  systematical/y perfrJnning 

know/edge exploration, retention, a n t i  exploitation inside a n t i  outside an organization's 

boundaries throughout the innovation process. 8 3 7  Consequently, knowledge management is 

dosely related to open innovation and an essential task for companies that adopt the 
OI-approach. 

In this chapter, I will give an overview c f  basic knowledge processes regularly discussed in 

the knowledge literature. Following this, I will further detail knowledge exchange, which is 
considered to be the most crucial knowledge management process in the OI-context. 

2.2.1 Perspectives on Know/edge 

Rooted in Penrose's (1959) theory of the firm and other research in the field c f  strategie 

management, Wernerfelt (1984) introduced the concept c f  the resource-based view, which 
assumes the possession o f  crttical resources (i.e., tangible and intangible assets such as 

labor, capital, knowledge) lead to competitive advantages for the company holding these 
resources. 3 8  A few years later, when the resource-based view was already an established 

concept, Drucker (1993, p. 7 )  pointed out that knowledge is not only one of the traditional 
production factors (i.e., labor, capital, and land), but rather the most important and 

strategically significant resource for a company. By combining this idea with the resource-

" 3 8  In t h e  original article, the complete definition is written in italics and so highlighted here in a similar fashion. 
The resource-based view has become a key concept in strategie management, even ÖlOugh Wemerfelt's 
flrst artlcle drd not garn Immediate recognltlon (see Wernerfelt 1995). 
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based view, the knowledge-based view evolved (see Grant 1996a, 1996b; Spender 1996). 
The basis o f  what exactly consötutes this nesource has proven more elusive. A lot o f  people 

- from philosophers to economists - have tried to define i t  (cf. Nonaka and Takeuehi 1995, 

pp. 21ff.). Nevertheless, no broad consensus has been reaehed (Grant 1996b, p. 110). I will 
not compete in this area by providing my own definition. Nonetheless, some previous 

atrempts to outline and differentiate knowledge in an economie context should b e  noted: 

According to Davenport and Prusak (1998, p. 5), "[k]nowledge i s  a f l u i d  m i x  o f  framed 

e x p e r i e n c e ,  values, contextual infiJmlation, a n d  e x p e r t  insight t h a t  provides a framework fi:Jr 
evalualing a n d  incorporaling new experiences a n d  infiJmlation. l t  originalEs a n d  i s  applied in 

t h e  minds o f  knowers. I n  organizations, i t  o l l e n  becomes embedded n o t  only in documents 
o r  r e p o s i t D r i e s  b u t  also in organizational routines, processes, p r a c t k : e s ,  a n d  n o n 7 1 S  • •  

In addilion to this definilion, they drew a hierarchical disönction between knowledge, 
information and data - in the sense that data are the smallest units o f  this ehain, whieh 

consötutes information as information constitutes knowledge. This causal relationship was 
also emphasized by Alavi and Leidner (2001, p. 109), who also pointed to the complexity o f  

knowledge by introdueing flve alternative perspectives from whieh i t  might b e  viewed. 
Following their arguments, knowledge can b e  understood as a s t a t e  o f  mind, an object, a 

process, an access to information, or a capability (cf. Alavi and Leidner 2001, pp. 109ff.). 
Depending on the position taken, the implications for knowledge management are 

different. 39 

A dominant and widely accepted taxonomy of knowledge draws on the wark o f  Polany; 

(1966) and is also implied by the above-mentioned definition by Davenport and Prusak: 

Knowledge can either b e  explieit (e.g., doeuments, repositories) or t a e i t "  (e.g., routines, 
processes, practices, norms). Explieit knowledge can b e  coded and doeumented in writings 

or symbols. I t  is easy to artieulate and to communicate and, thus, transflerable from one 
person to another with reasonable effort. Thereby, explieit knowledge (excep! p a t e n t s  and 
copyright) shares various eharacteristics with publie goods. Taeit knowledge, on the other 

hand, is very complex and diffieult to reproduce in documents or databases. I t  is developed 
or arduously acquired by and stored within individuals, whieh makes i t  practically impossible 

to trade or transfler as a discrete, separate entity. The transfler o f  taeit knowledge is 
generally diffieult, requires a l o t  of time and personal eontact, and success is uneertain. I t  

can only be revealed through application and acquired through observation and practice. All 
of these eharacteristics make taeit knowledge erudal for sustaining a competitive advantage. 

To some extent i t  is even more valuable than explieit knowledge because i t  is hard for 

" In the context c f  open innovation, all five perspecIives regarding knowIedge are generally considered t o  be 
relevant. However, the process perspective, which focuses on the application of expertise and implies that 
knowledge management is concemed with knowledge flows ancl the aeation, exchange, and distribution of 
knowledge, is especially close t o  the OI -concept. 
Taclt knowledge Is related t o  same extent to the concept of"stlcky Information" (see Hlppell994). 
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oompetitors t o  imitate. Another implication is that employees cannot be forced t o  share their 

tacit knowledge. Furthennore, it is hard to measure, monitor and, therefore, reward the 
oontribution from an employee's taeit knowledge t o  a oompany's output ( o r  punish the 

omission), whieh has important motivational e f f e c t s  as weil as posing the risk o f  moral 

hazard (see Holmström 1979, 1982). (cf. Alavi and Leidner 2001, pp. 110ff.; Davenport and 

Probst 2002, pp. 70ff.; Grant 1996b, p. 111; Nonaka and Takeuehi 1995, pp. 8 f f . ;  Nonaka e t  
al. 2000, pp. 7f.; Oslerloh and Frey 2000, p. 539; Krogh e t  al. 2000, pp. 82ff.; Winter 1987, 

pp. 1 7 0 0 . )  

The differentiation between e x p l i d t  and l i l d t  knowledge is very frequently used by scholars 

(see Fass e t  al. 2010; Kogut and zander 1992; Oxley and Sampson 2004; Wasko and Faraj 

2000) and R&D knowledge is assumed t o  have mueh in oommon with taeit knowledge 

(cf. Liu and Liu 2011, p. 983). Consequently, this differentiation will also be applied in Ihis 

study. 

2 . 2 . 2  Elements o f  K n o w l e d g e  Management 

Knowledge management is generally perceived as a process w i l h  various elements o r  

phases. 5imilar t o  the OI-lifecycle (see ehapter 2.1.3.3), academies basically agree on the 

underlying ooncept but I h e  process delineation differs slightly w i I h  respect t o  the number 

and names of the single elements. For example, Alavi and Leidner (2001, p. 114) referred t o  

knowledge ereation, storage and retrieval, knowledge transfer, and the application of 
knowledge as basic elements of knowledge management. Foss e t  al. (2010, p. 457) 

suggested the key phases were creation, integration, sharing, and usage of knowledge, 

while olher scholars named further steps (see e.g., Becerra-Femandez and Sabherwal 2010; 

Cong e t  al. 2007; Lin and Lee 2004; Davenport and Prusak 1998). However, i f  all o f  I h e  

phases suggested in the literature are merged, a oomprehensive knowledge management 

process with six sleps evolves. As displayed in Figure 7, knowledge management is 

ooncerned with capturing relevant knowledge, ereating o r  acquiring i t ,  integrating the newly 

created/acquired knowledge into a given oontext and a proprietary knowledge base, using 

the knowledge, storing and retrieving tt, and exehanging tt. 
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The different phases o f  the knowledge management process are not necessarily gequent:ial. 

Phases might be skipped or inftUl!!nce Bi!ldJ othS' through f e e d b a d t  loops (e.g., knowledge 

elCdlange can lead t o  knowledge aeaöon as in the case o f  open innovaöon). Knowledge 

management Is n o t  supposed t r i  follow 21 strIct process b u t  t r i  let knowIedge flow and grow. 

Looking a t  the phases f r o m  an OI-peispect.ive, knowledge exdlainge in particular plays 21 

a u d a l  ~ - even though all elements o f  knowledge management have 21 ca1l!Iin stake in 

o p m  innovation. However, 21 comprehensive discussion o f  every element woukl extend the 
scope o f  this study exponentially. Therefcre, in the following section, I will oniy focus on 

knowledge exchange. 

2 . 2 . 3  K n o w / e d g e B « : h a n g e  

A I l t e m u r e  revIew conducted by Fass e t  211. (2010, p. 460) revealed t h a t  t h e  phrases 

knowledge exchange, knowIedge transfer, and knowIedge shar1ng are often used 

InIl!:rchangeably and, thus, can be consklered synonyms. Thls "ndlng con"rms the vIew o f  

Dixon (2000, p. 8), w h o  asserted t h a t  many terms (e.g., exdlange, bansfer, disseminate) 

actually mean the same thing: They 2111 describe the sharing €X knowledge. However, Wang 

and Noe (2010, p. 117) diSSS'lb!d from this assa1:ion by stating knowIedge sharing is only 21 

part o f  knowIedge exchange and knowIedge transfer. Applying t h e i r  argument, knowledge 

elCdlange Impl1es 21 redproc:al glve-and-take reiatfonshlp between Indlvkluals, I.e., people 

share and seeks knowledge. KnowIedge bansfer means 21 knowledge soun::e shares and 21 

reclplent absorbs and uses the knowledge (cf. Dave:nport and Prusak 1998, p. 101). I t  has 

b e e n  typlcally used as t.erm t o  desa1be knowledge "ows betwee:n business unlls or 

organizations rather than individuals. This leads t o  the conclusion that.. in 21 s t r i d  sense, t h e  

introduced terms (i.e., knowledge exchange, knowIedge transfer, and knowledge sharing) 

41 AuI:hor's illustrltion 
4 a  KnowIedge e a : N i n g 8  iS genel1lly IXll'lSidered to be very impcnUII'It , n d  t h e  mOllt; . . .  ntial e " " e n t  a I  

krxMIedge mim~ement (cf. Botk.illld KIrn 2002, p. 14). 
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are based on slightly different nations. However, the terms are used relatively 
interchangeably in the literature. 

In this study, knowledge management and the process c f  exchanging, transferring, or 

sharing knowledge are viewed from an OI-perspective. Therefore, reciprocal knowledge 
flows between organizations and especially between individuals play a oentral role. The term 

knowledge exchange is considered 10 best describe this mutual relationship and is, therefore, 
the one applied most in this study. In this context, i t  is defined as a reciprocal knowledge 

sharing prooess 43
, where both/all parties reoeive knowledge as weil as share knowledge." 

This working definition indicates that eaeh individual shares his/her knowledge with the ether 
involved individual(s), so that eaeh party is a knowledge source and a knowledge redpient a t  
the same time. The sum c f  all sharing efforI5 finally results in knowledge exchange 

(see Figure 8). 

Knowleclge Exchange 
, - - - - - - - - - - - ,  r - - - - - - - - - - - ,  

I n d i v i d u a l  A Individual B 

Sharing 

r-------:J 
, , 
I ~'" 
I . .  ~. I 
~ _ _ _  ~ ' _ _ _  J Sharing 

• [;;3 Knowledge Source l1li r ~_': Knowledge Reclplent 

FIgura 8 :  Concept o f  Knowledge ExchIInge 4 5  

A s  already alluded 10, most c f  the literature does not differentiale among the existing terms 
related to knowledge flows and uses them interchangeably. However, knowledge sharing 

is by far the most frequently used term and dominates knowledge management literature. 
Therefore, the following explanations are often related 10 literature using this telTl1. 

4 3  Andlng a comprehenslve deftnltlon of knowledge shar1ng Is dlfflcult because It depends to a large extent on 
the context (cf. Fengjle e t  al., pp. 27Bf.). However, many academlc:s have attempted t o  deftne It. Hansen 
and Avital 2005, p. 6, say it refers to a situation whereby individuals voIuntarily supply other individuals 
(internal or external to an organization) with his/her unique knowledge or ex:perience. 

1 4  This definition was also stated on the front page of the online survey to ensure a common understanding of 
the key phrases in the questionnaire (see Appendix B). 

4 5  Illustration Insplred by Cummlngs 2003, p. 40 
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2 . 2 . 3 . 1  I m p o r t a n c e  o f  Individuals f o r  Knowledge Exchange 

Following the knowledge-based view, lf1e most important source c f  oompetitive advantage 
and a oompany's strengest value driver is knowledge, wlhich inherently resides wilf1in 
individuals and, more precisely, wilf1in knowledgeable personnel. ConsequenUy, the suacess 
c f  knowledge exchange is heavily dependent on employees' knowledge exchange efforts 
(cf. Bode: et al. 2005, p. 88; Husted and Michailova 2010, p. 38). Sinoe oompanies cannot 
Force, but only enoourage lf1eir employees tD exchange knowledge (see Gibbert and Krause 
2002; Oslerloh and Frey 2000), employees are the ultimate decision-makers when i t  oomes 
tD exchanging or keeping their knowledge. They can freely dedde when tD exchange what 
with wlhom (cf. Husted and Michailova 2010, p. 40). For lf1is reason, a reliable explanation c f  

knowledge exchange processes should start at lf1e miere-level and oonsider individual factDrs 
as key elements (cf. Fass et al. 2010, p. 459; Tohidinia and Mosakhani 2010, p. 613). 
Despite lf1e obvious relevanoe of the employees' knowledge exchange behavior for lf1e 
suacess of a oompany, relatively litlle is known abaut i t s  determinants (cf. Bode: and Kim 
2002, p. 14). The literature on knowledge exchange neglects to build a micre-foundation and 
tD formulate assumptions abaut individual actions, even though i t  would be important tD 

obtain a better understanding abaut individual knowledge exchange behavior (cf. Foss et al. 
2010, p. 465; Ho et al. 2009, pp. 1212f.). 

2 . 2 . 3 . 2  Barriers a n d  D r i v e r s  ID Knowledge Exchange 

I f  employees strategically dedde abaut lf1e point in time and extent c f  lf1eir knowledge 
exchange, goal tensions between lf1e oompany and the employee might occur (cf. Husted 
and Michailova 2010, p. 40), wlhich can lead tD moral hazard - especially i f  the knowledge is 
tacit (see Holmström 1979, 1982). To enoourage and facilitate knowledge exchange, 
oompanies should try tD align employees' goals with the objectives c f  the organization and 
the project team (cf. leweis and Ford 2006, p. 112). However, lf1e possibly differing 
objectives c f  oompanies and employees are not the only barrier tD knowledge exchange, as 
efforts tD align the goals of boIf1 parties are not the only enabler. I n  lf1e following, I give an 
overview c f  further barners and drivers found in the literature and classify them acoording tD 

the four dimensions suggested by Szulanski (1996, p. 30) and Cummings (2003, p. 9). 
Consequently, I distinguish between barners and drivers related tD lf1e relational oontext, in 
which source and recipient are embedded, tD characteristics of knowledge souroe and 
knowledge recipient, and tD characteristics o f  lf1e exchanged knowledge. 

a )  Charactenstics o f  Relationship b e t w e e n  S o u r c e  a n d  R e d p i e n t  

Most c f  lf1e barriers and drivers found in lf1e literature can be attributed tD lf1e relational 
oontext (cf. Cummings and Teng 2003, p. 40). Acoording tD Cummings (2003, pp. 9ff.), flYe 
major relational barriers exist between the knowledge source and the knowledge recipient: 
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relationship distance, organizational distance, physical distance, insö'bJöonal distance, and 
knowledge distance. 

The First relational hurdle to knowledge exchange is t h e  relationship distance between t h e  

knowledge-exchanging parties. I t  refers to t h e  q u a l i t y  and e x t e n t  c f  common past 

experience. One aspect o f  t h i s  hurdle and a t  t h e  same t i m e  ''[. .. ] the single m o s t  i m p o r / a n t  

p r e c o n d i t i o n  f o r  knowledge e x c h a n g e '  (Snowden 2000, p. 239) is t r u s t ,  which can be 

defined in m u l t i p l e  ways and possess d i f f e r e n t  dimensions ( d .  Fard 2003, pp. 554ff. f o r  an 

overview). T r u s t  between parties is especially crucial where t h e  knowledge exchange is very 

complex (i.e., t h e  exchange c f  knowledge is risky and uncertain) and/or external control in 

form c f  contracts, rules, o r  policies assuring t h e  proper behavior c f  all parties do n o t  exist in 

an appropriate scope ( d .  Ford 2003, p. 566).46 T r u s t  develops best from one's own past 

experiences w i t h  t h e  partner ( d .  Granovetter 1985, p. 490), personal contact, and t h e  

development c f  a healthy relationship w i t h  appropriate secial ties ( d .  Davenport and Prusak 

1998, p. 97). I n  addition, Krogh e t  al. (2000, pp. 6 1 f . )  advised t h e  a e a t i o n  c f  ' ) f  sense o{ 
m u t u a l  d e p e n d e n c e ;  make tnJstworthy behavior a p a r t  o r  performance rovieW5'; a n d  increase 

individual reliability b y  formulating a ' m a p '  o f  expectations. ' Besides t r u s t ,  similarities 

between knowledge source and knowledge recipient can support t h e  exchange c f  
knowledge. This includes social and strategie similarities (see Child 1996; Peteraf and 

Shanley 1997), common t h o u g h t  processes and understanding c f  doing business 

(see Dougherty 1992), similar cultures and shared values (see Allen 1977), and a common 

language ( d .  Davenport and Prusak 1998, p. 98). All these similariöes are knowledge 

exchange drivers as t h e y  simplify communication, avoiding arduous relationships between 

parties ( d .  Szulanski 1996, p. 32). 

Organizational distance is a second relational barrier and arises if the source and the 
redpient are not settled in the same organization or unit. To overcome this, social ties 

should be established o r  strengthened. This is essential f o r  t h e  development o f  t r u s t  

(see Parkhe 1998); i t  creates additional opportuniöes f o r  knowledge exchange; and supports 

open communications between t h e  parties (see Hansen 1999; Granovetter 1985). 

Furthermore, arrangements t h a t  structure and organize t h e  knowledge exchange 

( e . g . ,  contracts) can help reduce t h e  organizational distance and also serve as enablers 

(see Baughn e t  al. 1997). 

A t h i r d  relational barrier to knowledge exchange is t h e  physical distance between knowledge 

source and knowledge recipient ( d .  CUmmings and Teng 2003, p. 46). Face-to-face 

meetings and communication in general bemme more complicated and costly in terms c f  
t i m e  and o t h e r  expenses (see Nonaka and Takeuchi 1995). Therefore, physical distance 

generally reduces t h e  effectiveness c f  knowledge flows (see Allen 1977; Lester and McCabe 

.. In addition, knowledge complexity and missing extemal control might correlate t o  a certain extent because 
It Is hard to agree on and control for the concrete extent of knowledge exchange. 
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1993) and hampers knowledge exd1ange, since important issues are only addressed in face­
to-face meetings (see Athanassiou and Nigh 2000) and complex or tacit knowledge is almost 
impossible to exd1ange without personal contact (cf. Davenport and Prusak 1998, p. 99). 
Furthermore, face-to-face meetings and regular personal contact facilitate the establishment 
o f  social ties and trust (cf. Davenport and Prusak 1998, pp. 97ff.). Therefore, investment in 
overcoming physical distance - even temporanly - can b e  valuable. One possibility is to 
agree on flXed times and places for meetings and knowledge exchange (cf. Davenport and 
Prusak 1998, p. 97). 

A fourth relational barrier to knowledge exd1ange is the knowledge distance, which refers to 
the knowledge gap between source and redpient (cf. Cummings and Teng 2003, pp. 46f.). 
I f  the gap is t o o  large, i t  is very likely the intellectually limited party can neither assimilate 
the received knowledge (cf. Hamel 1991, p. 97)47 nor provide helpful knowledge to the other 
party. On the other hand, i f  the knowledge gap is t o o  smalI, i t  might constrain the 
knowledge recipient's willingness t o  aSSimilate external knowledge because the recipient 
would b e  foroed to dismiss some existing knowledge as the new knowledge replaces the old 
one. The existence o f  core-rigidity (see Leonard-Barton 1992) or the NIH-syndrome could 
additionally strengthen this e f f e c t .  

A last relational obstaele to knowledge exd1ange is the institutional distance (see Kostova 
1999). This hurdle oecurs i f  the knowledge source and knowledge recipient are not located in 
the same country and are, therefore, embedded in different institutional contexts. This will 
probably entail differences with respect to regulatory (e.g., laws, rules), cognitive 
(e.g., schemas, frames), and normative (e.g., norms, values) aspects (cf. Kostova 1999, 
p. 314). These differences complicate the knowledge exchange. The institutional distance is 
therefore strongly related to the relational distance, as similarities between knowledge 
source and knowledge recipient are desirable to facilitate knowledge exchange. 

b )  0 I a r a c t e r i s t k : s  o f  Sourr:e 

As already indicated, hurdles to knowledge exd1ange not only result from relational factors 
but also from the characteristics o f  the involved parties. Following Szulanski (1996, p. 31), 
one barner related to the knowledge source could b e  an unwillingness to share crucial 
knowledge. The reasons can be manifold. Employees might b e  afraid to lose their 
knowledge, which could make them dispensable (cf. Eisfeldt 2009, p. 69). Another possible 
reason is that employees might simply b e  unwilling to put time and effort into the knowledge 
exchange. However, since an information asymmetry tends to e x i s t  between the source and 
the redpient (i.e., only the source knows what she/he knows) and i t  is hardly observable i f  
the source is not able or willing to share knowledge, there is the danger o f  moral hazard, 

See also Lane and Lubatkin, 1998, who introduced the concept of relative absorptive capacity tri address 
thls Issue. 
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which has to be addressed with appropriate instruments (see Holmström 1979, 1982). 
(cf. Cummings 2003, pp. 3Of.) 

A second souroe-related aspec! results from the fact that " [ p ] e o p / e  j u d g e  t h e  i n f o r m a t i o n  

a n d  knowledge t h e y  g e t  i n  s i g n i f i c a n t  measure o n  t h e  b a s i s  o f  w h o  g i v e s  i t  to t h e m .  H 

(Davenport and Prusak 1998, p. 100) I f  a knowledge soume is not pemeived as reliable, the 
redpient might misjudge the value o f  the souree's knowledge and challenge the input or 
even resist the absorption of valuable knowledge (cf. Szulanski 1996, p. 31). The reputation 
of the soume therefore plays a crucial role in the knowledge exchange prooess. The 
oredibility o f  the knowledge soume is a key driver of knowledge exchange as i t  helps 
knowledge recipients recognize the value of the knowledge. (cf. Cummings 2003, p. 30) 

Lastly, a knowledge soume should b e  encouraged to positively influenoe the recipient's 
leaming prooess to enable knowledge exchange (cf. Cummings 2003, p. 30). A knowledge 
soume can facilitate knowledge exchange, for example, by expressing knowledge in an 
intelligible and interpretable manner. I n  addition, the soume should only share relevant 
infonmation so the recipient is not confronted with knowledge over1<i1l and has to evaluate 
the relevanoe of the input. (cf. Alavi and Leidner 2001, p. 110) 

c) Characl:erisl:ics o f  R e d p i e n t  

Besides the knowledge soume, the knowledge recipient can significantiy hamper or 
contribute to the knowledge exchange. According to Szulanski (1996, p. 31), a major barrier 
for the knowledge recipient is the NIH~drome. I f  the knowledge recipient is unwilling to 
acoept external knowledge and absorb the soume's input, an effective knowledge exchange 
becomes impossible. 

A second critical aspec! relates to the knowledge recipient's ability to exploit the extemal 
knowledge. I f  the recipient is willing to learn from the knowledge soume but lacks in 
absorptive and retentive capacity,'" any knowledge exchange effort is condemned to failure 
(cf. Szulanski 1996, p. 31). As absorplive capacity heavily depends on a redpient's stock o f  
related knowledge, investments in internal R&D can extend the knowledge base and help to 
reduoe this barrier. Therefore, internal R&D efforts can be drivers to knowledge exchange 
(see Cohen and Levinthal 1990). 

The recipient's willingness and ability to embrace extemal knowledge is significantiy affected 
by his/her leaming rulture. The characteristics of the leaming culture can b e  an important 
barrier or driver to knowledge exchange. I f  routines and competencies to retain and nurture 
the reoeived knowledge are established, freedom to invest significant time and other 
resoumes into knowledge exchange is granted, and mistakes are tolerated, the leaming 

.. Retentive capacity means the recipient persistenUy applies the new knowledge, even though the initial 
Integration of the recetved knowIedge mlght be hart! (cf. Szulanskll996, p. 31). 
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QJlture is likely to positively influence the knowledge exchange. (cf. Cummings 2003, 
pp. 28f.) 

A last aspect worth noting is the changing role c f  the knowledge recipient within the 
knowledge exchange process. As indicated in Figure 8, knowledge exchange is characrerized 
by redprocal sharing processes, i.e., knowledge exchange does not end when the recipient 
has obtained knowledge from the source. I n  faet, this is when the recipient becomes the 
new knowledge source and has to share knowledge with the former source, who is now the 
knowledge recipienl. This role reversal might be an obstade to knowledge exchange i f  the 
former knowledge redpient does not reoognize this change and fails to perform the new 
tasks. (cf. Cummings 2003, p. 30) 

d )  Characteristics o f  K n o w / e d g e  

Last but not least, the suceess c f  knowledge exchange depends on the charaeteristics c f  the 
exchanged knowledge. The general rule is: The more tacit and/or embedded (in people, 
tools, technologies, routines, tasks, etc.) the knowledge, the harder and more cosUy the 
knowledge exchange. Tacit knowledge can be more challenging to share because o f  "causal 
ambiguity" (see Lippman and Rumelt 1982). causal ambiguity refers to the difficulty c f  
defining (even ex post) the elements and faetars (routines, tools, e t c . )  that have to be 

transferred to enable the recipient to properly replicate the knowledge (cf. CUmmings 2003, 
pp. 20ff.; Fass et al. 2010, p. 468; Szulanski 1996, pp. 3Of.). 

2 . 3  Research G a p  a n d  D e r i v a t i o n  o f  Research Q u e s t i o n s  

The review c f  the OI-related literature in chapter 2.1 indicates how broad the Held o f  open 
innovation is, how many different researd'J streams are related to OI-researdl, and the 
range c f  perspectives from which open innovation can be viewed. This makes i t  impossible 
to find an exhaustive definition of open innovation that is not too generic. I n  addition, the 
immense scope c f  this research Held and affiliated streams is the reason gaps still exist, even 
though numerous scholars have already contributecl to this Held. 

One c f  these gaps, which has been singled out by many academics and already diSQJssed in 
chapter 2.1.3, refers to indMduals engaged in open innovation (cf. Lichtenthaler 2011, p. 81; 
Vanhaverbeke 2006, pp. 206f.; Vrande e t  al. 2010, p. 230; west e t  al. 2006, pp. 287ff.): 

·'AIthough various research streams have c r m t r i b u t e d  ID researr:h on O p e n  I n n o v a t i o n  

a n d  same c f  t h e  d i f f e r e n t  /evels c f  analysis have b e e n  a d d t e S S e d  i n  p r e v i o u s  stud~ 

t h e  evolving d e b a ' "  i s  missing a k e y  e I e m e n t :  t h e  peopIe s i d e  c f  t h e  e q u a t i o n . ·  

( H e a o g  21108. p. 3 )  

The rare articles relating t o  open innovation and the people side mainly focus on lead users 
or individuals engaged in open source projects and ether OI-communities, rather than on the 
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knowledge workers w i t h i n  an OI-embracing company .... T h e  existence o f  t h i s  research gap is 

astonishing, since each O I - p r o j e c t  starts w i t h  t h e  e f f o r t s  o f  employees o r  o t h e r  individuals 

( c f .  West e t  al. 2006, p. 287). Furthermore, t h e  relevance o f  a micro-foundation had been 

highlighted b y  several scholars (see Coleman 1990; Gavetti 2005; Teece 2007). Empirical 

studies focusing on open innovation a t  t h e  level o f  individuals in p a r t i c u l a r  ( e . g . ,  employees) 

are missing in t h e  l i r e r a t u r e  and would make a g r e a t  contribuöon tD t h e  research Held 

(see Vrnnde et al. 2010). 

··TIIerefore we h o p e  l i l a t  ftJIvre TeSeilrr:h w i l l  e x p I o r e  O p e n  I n n o v a t i o n  a t  l i l a  individual o r  

u n l t  /eveI [ .  •• ] .  • (Vanh8verbeke a n d  G o o d t  2~ p. 2 7 9 )  

Assuming t h e  R&D d e p a r t m e n t  o f  a company is m o s t l y  t h e  place w h e r e  companies' 

innovations begin and open innovation often takes place in the R&D environment, R&D 
employees p l a y a  pivotal role in open innovation ( c f .  Möslein 2009, p. 18; Möslein and 

Bansemir 2011, pp. 1 5 f . ) .  Consequently, t h e  micro-foundation o f  OI-research should pay 

special a t t e n t i o n  tD these individuals. The centrni l a s k  o f  R&D employees d u r i n g  t h e  

OI-process is tD internet w i t h  external partners and tD f a d l i l a r e  t h e  i n - and o u t f l o w s  o f  

knowledge t h r o u g h  knowledge exchange. By doing so, R&D employees lay t h e  foundation 

f o r  collaborative innovation. This makes companies heavily dependent on t h e i r  R&D 

employees' knowledge exchange efforts. Nevertheless, t h i s  l i n k  has n o t  y e t  been examined. 50 

Consequently, t h e  d e t e n n i n a n t s  o f  R&D employees' knowledge exchange behavior in 01-

projects are w h o l l y  unknown. However, employees cannot be forced, b u t  o n l y  encournged tD 

aetively participare in open innovation. Therefore, companies need tD k n o w  how tD f a c i l i t a r e  

knowledge exchange in O I - p r o j e c t s  and tD motivare t h e i r  R&D employees. 

I n r e r n a l  barners can be a m a j o r  issue and m i g h t  impede t h e  successful implementation o f  an 

O I - a p p r o a d l .  I n  t h i s  context, t h e  role o f  employees' a t t i t u d e s  has been highlighted 

repeatedly ( c f .  U c h t e n t h a l e r  2011, p. 81). Acc:ordingly, a substantial obstacle tD open 

innovation and employees' willingness tD be involved in OI-aetivities m i g h t  cesult f r o m  t h e  

existence o f  t h e  NIH"5Y'1drome (see chaprer 2 . 1 . 3 . 5 ) ,  w h i d l  reflects t h e  negative a t t i t u d e  

tDward external ideas ( c f .  Clagelt 1967, p. i i )  and is a central component o f  t h e  

" w a n t - b a r r i e r " .  To a p p l y  open innovation successfully, a company has tD cope w i t h  all these 

inrernal barriers. Therefore, I f o n n u l a t e d  t h e  following research questions (RQ): 

" 

R Q l :  From a n  R&D p e r s p e c t i v e  - W h a t  does open i n n o v a t i o n  m e a n  a n d  w h a t  a s p e c t s  

a m  e s p e c i a l l y  i m p o r t a n t  f o r  knowledge exr:hange i n  O I - p r o j e c t s ?  

For arlicles on open source projects and other OI-communities see for example Fleming and Waguespack. 
2007; Hars and Ou 2002; Henkel 2009; Jeppesen and Frederiksen 2006; and w e s t  and Lakhani 2008. For 
arlicles on lead users see for example Franke e t  al. 2006; Lüthje 2004; Schreier and Prügl 2008. 
Chatzoglou and Vraimaki 2009, p. 246, s l a t e  that even knowledge exchange without the OI-aspect has not 
y e t  been adequately researdled wlth respect to the emplr1callnvestlgatlon cf rnfluendng factors. 
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RQ2: Which f a t : I D t 5  determine the intention o f  R&D employees to exchange 
knowledge w i t h  e x t e m a l  partners i n  O I - p r o j e c l s ?  D o e s  a dominant f a c t o r  e x i s t ?  

RQ3: Which motivational f a t : I D t 5  can p o s i t i v e / y  influence R & D  employees' willingness 

to exchange t h e i r  knowledge i n  O I - p r o j e c l s ?  

2 A  ehapmr SUmmary 

41 

Open innovation assumes internal and external knowledge is equally important to a 
oompany's innovation process and bOÖl should be used to optimize results. Furthermore, 
internal and external paths to mar1<et should be trod to optimally exploit oompany's 
innovations. These underlying ideas c f  open innovation are, however, not entirely new. 01-
research is based on - and in line with - previous studies dealing with different external 
sources of innovation and their integration. Despite Ölis background, when Öle OI-ooncept 
was introduced in 2003, i t  soon became a very popular research topic and publications on 
open innovation and affiliated research Helds rocketed from Ölen on. But alÖlough scholars 
oould have researched open innovation on different levels, most c f  prior studies focused on 
the organizational level, neglecting the very relevant people side c f  Öle phenomenon. 
Scholars preferred to broaden an understanding of open innovation by researching aspects 
such as i t s  adoption, the optimal degree c f  openness and its lifecycle. During this process, 
three archetypes c f  open innovation were identiHed (inbound, outbound, and ooupled 
OI-processes), WiÖl coupled open innovation being the dominant type in praxis. I n  addition 
to Öle developments in OI-research, many affiliated streams emerged (e.g., crowdsourcing, 
mass customization) or advanced (e.g., open source, lead user concept). Furthermore, 
relations to OÖ1er research Helds such as organizational learning and knowledge 
management became apparent. 

Acoording to Öle knowledge-based view, knowledge is a oompany's strangest value driver 
and inherently resides within knowledgeable personnel. The exchange c f  knowledge (inflows 
and outflows of knowledge) plays a central role in the OI-concept and is understood in Ölis 
thesis as a reciprocal knowledge sharing process, where both/all parties receive knowledge 
as weil as share it. Consequently, R&D employees engaged in OI-acövities are knowledge 
sources and receivers at Öle same time. This illustrates R&D employees' immense role in 
OI-projects and related knowledge exchange processes and, moreover, Öle importance of 
oonducöng research on open innovation and knowledge exchange at boIt1 indMdual and 
employee levels. Since oompanies cannat force but only encourage their R&D employees to 
exchange knowledge, ~ is important for companies to obtain a b e t t e r  understanding of 
employees' motives for exchanging knowledge in OI-projects and to recognize potential 
barriers. This argument is reinforoad by Öle fact Ölat knowledge in an R&D oontext is often 
tacit. The exchange c f  mcit knowledge is comparably difficult; i t  is hard t o  measure and to 
monitor, which oould affect motivation and pose the risk c f  moral hazard. Since oompanies 
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cannot oontral t h e  exchange o f  t h e i r  employees' t a c i t  knowledge in O I - p r o j e c t s ,  t h e y  are 

heavily dependent on employees' willingness and on t h e i r  abilities t o  exchange t h e i r  

knowledge in OI-projects. This suggests t h e  barriers identifled in t h e  oontext o f  open 

innovation (impacting employees' willingness, a b i l i t y ,  and perceived d e s i r a b i l i t y )  are closely 

linked w i t h  t h e  b a n i e r s  t o  knowledge exchange (related to relational oontext, characteristics 

o f  t h e  knowledge sources and recipients, and characteristics o f  t h e  exchanged knowledge). 

I n  particular, employees' knowledge source and knowledge recipient characteristics are 

affected b y  t h e i r  willingness and abilities to exchange knowledge. Figure 9 gives an overview 

o f  t h e  central aspects o f  t h i s  s t u d y  and o f  t h e  related research questions. 

C r i t e r i a  A l t e m a t i v e s  

: = : : : = InSidO' : : : ; : : O u t  ::::::I.=:;;I = = OUtsi = = d e - I n  :;;:::11 ~ 1 

1 ~I 1 O~anization G B D  
. . .  : 1 I i !  ' . " . '  1Ii'.' . 1  CapbJring 11 ~~n 11 Integ~tion 1 B =:.~ 1 EX _ _  1 

_ G B B B D  
F1gu . . .  9: R M u r c h  F o a J l  

" Illustration Insplred by Wecht 2006, p. 5 



3 Theoretical Foundation 

This chaprer fucuses on introducing the theories consulted to derive hypotheses for the 
research model c f  this study and to answer the fonmulated research questions. The theory o f  

planned behavior (Tl'B) - a frequently used theory with great predictive validity 
(see Anmitage and Conner 2001) - builds the theoretical foundation o f  this study. Therefore, 

the ftrst sub-<:haprer discusses the components o f  this theory and the underlying 
relationships. The second sub-chaprer concentrares on publications where researchers have 

applied the TPB to examine indMduals' knowledge exchange behavior." This literature 
review mainly aims t o  identify motivational factars t h a t  have an impact on employees' 
willingness t o  exchange knowledge in OI-projects. The identifted motivational factars and 

their hypothesized influence on employees' willingness are discussed in the last sub-chaprer. 

3 . 1  Tbeory o f  Planned Behavior 

The Tl'B was inb"oduced by Ajzen (1985) and is an extension c f  Fishbein and Ajzen's (1975; 
1980) theory c f  reasoned action (TRA). 8 0 t h  theories aim to explain human behavior and 

assume indMduals' intentions to be the most important influencing faeter. Intention, in turn, 
is detenmined b y  a person's attitude toward a behavior (A) and the subjective norm (SN). 

The difference between both theories relales to an individual's control over his/her behavior. 

In contrast to the TRA, the Tl'B assumes not every action is under volmonal control and t h a t  
perceived behavioral conb"ol (PBC) directly influences the intention as weil as the behavior c f  
indMduals (see Figure 10). 

As displayed in Figure 11, the components o f  the Tl'B can be related to the behavioral 

barriers identified in chapter 2.1.3.5: I f  individuals do not want to behave in a specific 
manner ("want-barrier"), i t  is often accounted for b y  their negative attitude toward this 

behavior, i.e., attitude is related t o  indMduals' willingness. The "shall-banier" can be 
considered the resu~ c f  the subjective nonm, i.e., the subjective nonm is related to the social 
desirability o f  the behavior. Lastly, the missing ability to behave in a specific manner 

("can-barrier") might be linked to the lack o f  perceived behavioral control, i.e., perceived 

behavioral control is related to indMduals' ability. 

" Since the knowledge exchange behavlor of IndMduals had not y e t  beeil researched In the contelct of open 
innovation, I had t o  base my thesis on the existing literature. 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_3, © Springer Fachmedien Wiesbaden 2015



P e r c e l v e d  
Bahavloral 
ConlrDl 

Figure 1 0 :  T1Ieary o f  P I . n n e d  l e h a v i o r '  

I n l l l n t i o n  

---

I n t e n t i o n  

Theoret:lcal Foundatlon 

Behavior 

---------

Again, t h e  TPB was roinecl by Ajzen and developecl from j o i n t  research w i t h  Fishbein. 

Therefore, unless dtecI, t h e  following exposition o f  t h e  TPB ( i . e . ,  t h e  forthcoming 

sub-chapters) is beseel on t h e  related standard works o f  these t w o  scholars (see Ajzen 1985, 

1991; Ajzen and Fishbein 1975, 1980). 

53 Illustration: Ajzen 1991, p. 182 
5 4  Author's Illustration 
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3.1.1 A t t i t u d e  

In the oontext of TRA and TPB, attitude "[. .• } r e f e r s  Ir> the degree Ir> which 8 person h a s  8 

favorable o r  unfavorable evaluation o r  8ppr8isal o f  the behavior i n  quesUon. ' ( A j z e n  1991, 
p. 188) I t  develops from people's salient beliefs 55 about the behavior. These salient beliefs 
assign certain outcomes to the perfonnance of behavior. Thus, attitude can be considered as 
a function o f  the strength c f  behavioral beliefs (i.e., subjective likelihood) that the 
performance c f  a behavior will lead t o  certain outcome5 (ilT) and the subjective evaluations 
c f  these antidpated outcomes ( e , ) : "  

I f  certain behavior is believed t o  lead mostiy t o  positive outcomes, people hold a favorable 
attitude toward carrying i t  out. On the oontrary, i f  a mode o f  behavior is anticipated to have 
mainly negative effects, the attitJJde will be unfavorable. Therefore, people learn to prefer 
behavior with positive oonsequences and t o  avoid behavior with negative outcomes. 

3 . 1 . 2  SUbjective Nmm 

In the oontext c f  TRA and Tl'B, the subjective norm "[. .. ) r e f e r s  Ir> the perr:eived s o d a l  

pressure Ir> perfrJnn o r  n o t  Ir> perfrJnn the behavior'(Ajzen 1991, p. 188) and develops from 
people's normative beliefs. These normative beliefs represent the perceived likelihood that 
important others (i.e., individuals or groups such as family, fiiends, oolleagues, supervisors, 
etc.) approve or disapprove o f  the behavior in question. However, this perception does not 
necessarily reflect the actual opinion c f  the referents. Subjective norm can be oonsidered a 
function c f  the strength c f  normative beliefs (i.e., subjective likelihood) that the behavior is 
approved or disapproved by important ethers (nJ and the motivation to oomply with the 
referents (mi): 

I f  a person assumes the behavior to be supported or desired by the referents and the 
motivation to oomply with these importent indMduals or groups is high, the perceived sodal 
pressure (i.e., subjective norm) is also high. 

" 
I t  is assumed a person can hold multiple beliefs about a given behavior. However, only few (i.e., salient 
beliefs) acbJally detBmine an individual's attibJde at any given point in time. 
Bandura noted that the outcome of performing a certain action is not always in line with the previously 
assigned target outI:ome: ''Many i1CIions a n ' !  p e r f o n n e d  in t h e  belief t h a t  t h e y  wiR bring a b o u t  a d e s i r e d  
~ b u t  t h e y  acfUi1I/y p r o d u c e  o u I r » m e s  / h a t . . . . . ,  neIther hT/ended nor _ _  ' ( B a n d u r .  2 0 0 3 .  p. 3 )  
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3 . 1 . 3  Perr:eived BehavionJl ControI 

The construct of perceived behavioral control was added to the TRA to address the issue 
that not every behavior is under complete volitional control, i.e., people cannot always freely 
decide whether or not t o  behave in a certain way. The TPB, which resulted from this 
extension, considers potential constraints on the behavior in question (cf. Minbaeva and 
Pedersen 2010, p. 204) and, thus, is able to predict behavior that is n o t  completely under 
volitional contro!. In the context o f  TPB, perceived behavioral contral ''[. . . j  r e f e r s  Ir> t h e  

p e r r e i v e d  ease o r  d i f f i c u l t y  o f  p e r f o r m i n g  t h e  behavior a n d  i t  i s  assumed Ir> retIect p a s t  

experience a s  weil a s  a n ü c i p a t e d  impediments a n d  o b s t a c I e s .  K (Ajzen 1991, p. lBB) 

I t  develops from people's control beliefs. These control beliefs represent the assumed 
presence or absence of resources, opportunities, and personal abilities necessary for 
performing the behavior in question. They evolve from past experience and second-hand 
information (e.g., ether people's experiences). Therefore, perceived behavioral contral can 
be considered a function o f  the strength of control beliefs (i.e., subjective likelihood) that 
required resources, opportunities, and capabilities for performing the behavior are present 
(c,) and the perceived power of these control factors to fadlitate the performance of the 
behavior (PI): 

" 
PBC oe L CiPl 

i = l  

I f  a person believes he/she has all of the relevant resources, opportunities, and abilities for 
performing the behavior and does not anticipate a lot o f  obstacles, the performance of the 
behavior is feit to be easy, i.e., perceived behavioral control is high. 

After Ajzen had introduced the construct of perceived behavioral control in the context of the 
Tl'B, other scholars claimed i t  actually comprises !wo independent variables: self-efficacy 
and perceived behavioral control over behavior (see Armitage and Conner 1999a, 1999b; 
Manstead and Eekelen 1998; Terry and O'Leary 1995). Ajzen (2002b) picked up this afticism 
and agreed perceived behavioral contral is indeed composed o f  the ! w o  elements:" 

" 

"Recent researrh h a s  demonsfralEld / h a t  t h e  overarrhing r o n t : e p t  o f  p e r r e i v e d  behavioral 

controt. as common/y a s s e s s e d ,  / s  compt1sed o f  / w o  components: s e / f - e l f f a K y  (deaflng 
largeIy w ; t h  t h e  esse o r  d i f l i c u l t y  o f  p e t f o n n i n g  a behaiRor) a n d  controJ/abi11ty ( t h e  extent 
/ 0  w h i d I  performance i s  up / 0  t h e  actrJr). [ .  . . ]  T1Iis view o f  t h e  controI component in t h e  

t h e o r y  o f  p/anned behaiRor imp/ies / h a t  measures o f  p e r r e i v e d  behavioral controI should 

contain i / e m s  / h a t  assess s e / f - e l f f a K y  a s  w e i l  as control/ability. " ( A j z e n  2002b, p. 680) 

In addition, Ajzen noted the term "perceivecl behavior contrai" might have beeil misleading. "Pen:eived 
contra! over performance c f  a behavior" (Ajzen 2002b, p. 668) would be less ambiguous. Nevertheless, 
I have contlnued to use the term "percelved behavloral contrai" because rt Is used throughout the IlterabJre. 
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Perceived contrellability reflects a person's evaluation of how mueh personal control he/she 

has over performing the behavior in question. Self-efficacy is a coneept coined by Bandura 

(see e.g., Bandura 1977, 1982, 2003) and deseribes a person's iudgment o f  his/her own 

ability t o  execute a certain a c t i o n . "  However, "[. .. ] p e r c e i v e d  se/f-ef1icacy i s  c o n c e m e d  n o t  
with t h e  number o f  skiffs y o u  have, b u t  with w h a t  y o u  believe y o u  can da with w h a t  y o u  

have u n d e r  a v a r i e t y  o {  drr:umstances . • (Bandura 2003, p. 37) A person perceMng a low 

degree of self-efficacy will assume the performance of the behavior in question t o  be diffieult 

(cf. Bandura 2003, p. 127), although her/she might possesses all o f  the relevant capabilities 

t o  exeeute the behavior, i.e., self-doubt can over-rule skills t o  such an extent that highly 

talented people might not effieiently use t h e i r  capabilities (cf. Bandura 2003, p. 37). I n  

contrast, i f  the sense of perceived self-efficacy is strong, obstades might even spur people t o  

put greater effort into performing the behavior (cf. Bandura 1982, p. 123). 

3 . 1 . 4  I n t e n ü o n  

An indMdual's intention ( I )  t o  perform a certain behavior is a central factar in TRA and TPB. 

I t  reflects a person's motivation t o  engage in a given behavior and the subjective likelihood 

that the person will perform i t  (cf. Armitage and Conner 1999a, p. 74). Thus, intentions 

serve as ''[. .. ] indications o f  how hard peopIe a r e  w i l l i n g  Ir> l1y, o f  how much o f  a n  e f f o r t  

t h e y  a r e  p l a n n i n g  Ir> exert, i n  order Ir> p e r f o r m  t h e  behi1vior. H (Aizen 1991, p. 181) 

Consequently, intentions can be considered direct antecedents of indMdual behavior 

(cf. Aizen 2002a, p. 1). The TPB assumes that behavioral intention develops from indMdual's 

attitude, subjective norm, and perceived behavioral control (see Rgure 10). According t o  

Aizen (1991, p. 188), the general rule is that the more favorable an individual's attitude 

toward performing the behavior, the more encouraging subjective norm with respect t o  the 

behavior and the greater the individual's perceived behavioral control, the stronger will be 

indMdual's intention t o  perform the behavior in question. The relative importance of the 

three factars in predicting intention might vary aeross situations and behaviors but same 

empirical findings suggest indMdual's attitude toward performing the behavior often play an 

important role (see e.g., Aizen and Madden 1986; Aizen 1991; Armitage and Conner 1999a; 

Blue 1995). This view is alsa supported b y  Fishbein and Aizen (1975, p. 288), emphasizing 

the streng relationship between attitude and intention and b y  Lidhtenthalter (2011, p. 81), 

underlining the relevance of individuals' a t t i t u d e s . "  

" 

" 

Bandura 2003, pp. 11ff polnted out that setf-efflcacy Is not the same as related concepts, such as self­
esteem or loc:us of contral even though the terms are often confusecl. For a differentiation between self­
efficac:y and self-eslEem in the organizational CDI1text see Gardner and Pierce 1998. 
Lid'ltenthaler 2011 argues atHtude can CDI1tribute significantly tD the miao-foundation o f  OI-research. 
Furthermore, he says major barriers t o  open innovation might evolve from individuals' attibJdes (e.g., NIH­
syndrome). This argument finds support in Clagett's definition of the NIH-syndrome as a negative attibJde of 
a technlcal organlzatlon toward extemalldeasandlnnovatlons(cf.Oagett1967.p.II). 
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3 . 1 . 5  8ehavior 

The behavior of indMduals and its prediction is the main concern of TRA and TPB. The TPB 
suggests behavior that is completely under volitional control develops from an individual's 
intention to perform the behavior. I n  principle, the stronger the intention to perfonm a 
certain behavior, the more likely is the performance of this behavior. However, behavioral 
intenöon can only lead to the intended behavior i f  the behavior in question is under volitional 
control. Factors such as violation o f  physical integrity, lack of willpower, underestimaöon of 
the behaviors difficulty and/or unantidpated consequences, and natural disasters can lim~ 

indMduals' control and cause a gap between their intention and the actual behavior 
(cf. Ajzen and Fishbein 1980, p. 48; Ajzen 2002b, pp. 665f.). I f  indMduals cannot freely 
decide about perfonming or not performing the behavior, perceived behavioral control 
becomes an additional important variable that directly influences the behavior 
(see Figure 10). However, the relative importance c f  intention and perceived behavioral 
control in the prediction o f  behavior depends on the situation and the behavior (see Kuo and 
Young 2oo8a, 2008b for empirical invesögations c f  this issue). 

To invesögate a certain behavior, i t  is important to define ~ in terms c f  t a r g e t ,  action, 
context, and time (TACT). Furthermore, all other constructs o f  the TPB have to be aligned 
accordingly (i.e., intention, attitude, subjective nonm, and perceived behavioral control), so 
that the definitions and formulations c f  all variables are compatible with each other 
(cf. Ajzen 20020, pp. 2f.). The relevance c f  this alignment arises from the fact that the 
strength of relationship between the constructs - especially between intention and behavior 
- is heavily dependent on the corresponding measurements. I f  these are not compatible with 
respect to the four TAGT elements, an intenöon-behavior gap is likely. The more specific the 
behavior c f  interest; the more the other constructs are defined; and the more compatible the 
measures, the better the predictive power c f  the TPB. 

Another aspect significantly determining the strength c f  the intention-behavior relationship is 
the stability c f  intentions (cf. Ajzen and Fishbein 1980, pp. 47ff., 2005, p. 188). Intentions 
can change, partirulariy at the indMduals' level, where the relationship between intention 
and behavior is relatively unstable. However, stability is required to predict behavior 
correctly. To ensure maximum stability, intention and behavior should be assessed without a 
great time lag. In addition, intention and behavior must be measured independently to avoid 
literal inconsistency (cf. Ajzen and Fishbein 2005, pp. 189f.). 

As indicated through my research questions (see ehapter 2.3), this study aims to investigate 
R&D employees' knowledge exchange with external partners in OI-projects. Due to the focus 
on the indMdual, the relationship between intention and behavior is not expected to be very 
stable. This means the assessment of both factors must be conducted without any great 
time lag. Furthermore, the existence of I~ral inconsistency would entail asking R&D 
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employees a b a u t  t h e i r  i n t e n t i o n s  and oolleagues o r  supervisors a b o u t  t h e  actual behavior o f  

these same employees. The oombination o f  both requirements would make i t  a v e r y  complex 

and time-consuming - i f  n o t  impossible - task f o r  oompanies t o  i d e n t i f y  t h e  matching 

couples and t o  d e l i v e r  all o f  t h e  relevant data in t i m e .  Therefore, I have decided t o  exclude 

t h e  behavior oonstruct f r o m  m y  s t u d y  and t o  focus on t h e  prediction c f  R&D emplayees' 

i n t e n t i o n  t o  exchange knowledge w i t h  external partners in OI-projects. 

3 . 2  W B  lind Knowleclge E x c h a n g e  - A Lill!,"tllre R e v i e w  

After deciding t o  hone m y  research on t h e  T l ' B ,  I searched f o r  a r t i d e s  where t h e  TPB ( o r  t h e  

l R A )  had al ready been applied in a oontext similar t o  my research field ( i . e . ,  knowledge 

exchange in O I - p r o j e c t s ) .  This Itterature review had t w o  objectives: The FIrst and main goal 

was t o  i d e n t i f y  variables t h a t  would presumably significanUy inftuenoe i n d i v i d u a l s '  a t t i t u d e  

toward exchanging t h e i r  knowledge in OI-projects. This objective was based on t h e  special 

predictive role c f  a t t i t u d e  (see chapter 3 . 1 . 4 )  and t h e  associated research question a b a u t  

motivational factors inftuencing R&D employees' willingness t o  exchange t h e i r  knowledge 

w i t h  external partners (see chapter 2 . 3 ) .  The seoond objective was t o  f i n d  established 

measures t h a t  oould l a t e r  be used f o r  t h e  operationalization c f  t h e  constructs included in m y  

research model. However, I could n o t  f i n d  any l i t e r a t u r e  combining t h e  TRA o r  TPB w i t h  

research on open i n n o v a t i o n  o r  knowledge exchange in OI-projects. Therefore, I focused t h e  

search on articles investigating t h e  knowledge exchange o f  i n d M d u a l s  b y  w a y  o f  t h e  l R A  0 .  

T l ' B  and used t h i s  as a p r o x y  f o r  t h e  original l i t e r a t u r e  review. 

To i d e n t i f y  relevant studies, I emplayed t h e  EBSCOHost Research Database and Google 

S c h o l a r ' "  and oombined t h e  phrases ' k n o w l e d g e  exchange", ' k n o w l e d g e  sharing", and 

' k n o w l e d g e  t r a n s f e r "  wtth t h e  search tenms ' t h e o r y  o f  planned b e h a v i o r "  and ' t h e o r y  o f  

reasoned a c t i o n " . "  Studies w t t h o u t  a clear focus on knowledge exchange were ignored. 

Articles t h a t  n e i t h e r  had oonsidered predictors o f  a t t i t u d e  in t h e i r  research, n o r  stated t h e i r  

applied questionnaire items were also excluded from detailed inspection. A f t e r  f i l t e r i n g  t h e  

search results accordingly, I w e n t  through t h e  referenoe l i s t  o f  all t h e  remaining articles t o  

i d e n t i f y  f u r t h e r  i m p o r t a n t  studies. A t  t h e  end c f  t h i s  prooess, I had oompiled a l i s t  c f  
24 relevant articles (see Table 1). T h e  m a j o r t t y  o f  these studies based t h e i r  research on t h e  

T l ' B .  However, in ten cases l R A  was t h e  underlying theory. I n  17 c f  t h e  24 articles, 

predictors o f  a t t i t u d e  were integrated i n t o  t h e  research model. These publications g r e a t l y  

c o n t r i b u t e d  t o  t h e  i d e n t i f i c a t i o n  c f  a t t i t u d e - p r e d i c t i n g  motivational factors and t o  t h e  

" " 
See http://search.ebscohostoom and http://scholar.google.de/(both last accessed on May 30, 2013) 
I also used British English search tenns (i.e., behaviour) and Öle abbreviations TPB and TRA so as not t o  
miss relevant articles. ConsequenHy, 15 search runs were conducted in total: The Ölree phrases: 
"knowledge exchange"', "knowledge sharing", and "knowledge transfer" were each oombined wilh Öle five 
phrases: "theory of planned behavior", "theory of planned behaviour" (British English), "theory c f  reasoned 
acHon R , "TPB R , and "TRAR. 
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selec:tion c f  relevant constructs for my study. 19 c f  the 24 articles stated the applied 
questionnaire items and, therefore, played a k e y  part in the later operationalization phase 
( s e e  chapter 4 . 4 . 1 ) .  

T a b l e  1 :  L i l ! e r a b l r e  R e v i e w  

S o u r c e  Applied 
Tbeory 

1 Bock ancl K1m ( 2 0 0 2 )  TRA 
2 Bad< (2005) TRA 
3 Chal2oglou and Vraimaki (2009) TPB 
4 Chow and Chan (200S) TRA 
5 Erden e t  al. (2012) TPB 
6 Ho e t  01. (2009) TRA 
7 Huang e t  al. (2008) TRA 
8 l e o n  e t  al. ( 2 0 1 1 )  TPB 
9 l e w e l s  and Ford ( 2 0 0 6 )  TPB 
10 Kuo and Young ( 2 0 0 8 a )  TPB 
11 Kuo and Young ( 2 0 0 8 b )  TPB 
12 Kwok. and Gao ( 2 0 0 5 )  TRA 
13 Un (20070) TRA 
14 Un and Lee (2004) TPB 
15 Minbaeva anti Pedersen (2010) TPB 
1 6  Ryu e t  al. ( 2 0 0 3 )  TPB 
17 So ond Bollcju (2005) TPB 

P r e d i c t o r  o f  
A t t i t u d e  
Induded 
Included 

Induded 
Induded 
(Induded)t 
Induded 
Included 

Induded 
Induded 

Induded 

1 8  Teh e t  al. ( 2 0 1 0 )  TPB Included 
19 Teh and Yong (2011) TRA Induded 
20 Tohidinia and Mosakhani ( 2 0 l D )  TPB Induded 
21 Wu and Wei ( 2 0 1 0 )  TPB Included 
22 Xie ( 2 0 0 9 )  TPB Included 

Questionnaire 
R e m .  

Induded 
Induded 
Induded 
Induded 

Induded 
Induded 
Induded 
Induded 
Induded 
Induded 
Induded 
Induded 
Induded 
Induded 
Induded 

Induded 
Induded 

23 Yang and Lai ( 2 0 1 1 )  TPA Induded Induded 
24 Zhang and Ng (2012) TRA Induded Induded 
t 111is study applies game theory instead of structural equation modeling, so that predictors of attibJde are 
sIated, but the predictive power is not assessed for each individual factor. 

Table 2 gives an overview c f  the 17 publications with predieIDrs c f  individual attitudes in 
their research model. All of the studies apart from t w o  were conducted in Asian countries. 
The sampie size ranges from 70 tx> 531 responses. Fer the derivation c f  faeIDrs likely tx> 
predict individuals' attitude toward exchanging their knowledge, the researchers often relied 
on economic and secial exchange theory (see e.g., Bock and Kim 2002; Zhang and Ng 
2012), which are t w o  o f  the principle theories tx> explain soeial interactions." Since 
knowledge exchange is a type o f  soeial interaction between individuals, the application of 
these t w o  theolies suggests itself (cf. Bock and Kim 2002, p. 15). Most of the derived faeIDrs 
likely tx> innuence attitude were hypothesized tx> be positively related tx> attitude (i.e., the 
greater/stronger ... the more favorable the attitude tx> exchange knowledge). Indeed, the 
majority c f  hypotheses were supported by the data. With respect tx> the hypotheses that 
were not supported, ~ is sbiking that more than 25% c f  these are related tx> rewards. 

" For further reading on economic and social exchange theory, refer to Blau 1964; Emerson 1976; Homans 
1961; Kelley and 111lbaut 1978. 
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T a b l e  2 :  A r t I c l e s  w l t h  PredICllDrs o t  A t t I t u d e  

S o u r c e  S a m e i e  P r e d l c t o r  o f  A t t I t u d e  H v D o t h e s l s  . . . . . . .  I t *  
Bock and !<im ( 2 0 0 2 )  N = 467 Expected associations + + 

Four large companles, Expected contrlbutlon + + 
Korea Rewards + 

Bock (2ooS) N - 1 5 4  Reclproclty + + 
27 companies aaoss 1 6  Rewards + 
industries, Sense o f  self-worth + 0 

Korea 
Chow and Chan (200S) N - 1 9 0  Shared goals + + 

Managers, Social network + + 
H0!:!EI Ko!:!EIt China Social trust: + 0 

Erden e t  al. (2012) N = 531 Community munificence + + 
Onllne communlty 
members, 
Korea 

Ho e t  al. ( 2 0 0 9 )  N = 7 0  Expected associations + 
Three large high-tech Expected contribution + 
companles, Level o f  understanding + Game 
Taiwan Rewards + theory 

Self-esteem + approach 
C o s t  o f  shar1ng 
Self-interest 

Huang e t  al. ( 2 0 0 s )  N = 1 5 9  Image + 0 

MBA studenl5, Reciprocity + 0 

O l l n a  Rewards + + 
Sense o f  self-worth + + 
Codification e t f o r t  0 

Lass o f  knowledS!tDOWel' 
l e o n  e t  al. ( 2 0 1 1 )  N - 282 Enjoyment In helplng + + 

Four large high-tech Image + + 
companies, Need for affiliation + + 
Korea Recl~~ + + 

Kwok. and Gao (2ooS) N - 7 5  Absorptive capadty + 0 

Studenl5, OJannel r1dmess + + 
H0!:!EI Ko!:!EIf China 63 Exbinsic motivation 0 

Un ( 2 o o 7 a )  N = 1 7 2  Enjoyment in helping + + 
50 companies aaoss 15 Knowledge self-efficacy + + 
Indusb1es, Reclproclty + + 
Taiwan Rewards + 0 

Minbaeva and N - 4 7 0  Rewards + 
Ped . . . . . .  ( 2 0 1 0 )  Two large companies, 

Dennnarl< 
Teh e t  al. ( 2 0 1 0 )  N - 301 Internet self-efI'Icacy + + 

Studenl5, 
Mala~a 

Teh and Yong ( 2 0 l l )  N - 1 1 6  In-role behavior + + 
Three I r  -companies, Sense o f  self-worth + + 
Mala~a 

Tohidinia and N = 502 Reciprocity + + 
Mosakhani ( 2 0 1 0 )  50 oil-companies, Rewards + 0 

Iran SeIf-effl!;!9! + + 

" This information was derivecl from the s t a t e m e n t  that t h e  d a t a  were collected in an information systems 
deparb'nent. Since only one o f  the t w o  authors' works in such a deparb'nent, i t  was assumed t h a t  his 
unlverslty and counby are t h e  orlgln o f  the d a t a .  
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Wu and Wei (2010) 

Xie ( 2 0 0 9 )  

Yang and Lai ( 2 0 1 1 )  

Zhang and Ng (2012) 

N - 1 5 0  
students, 
Taiwan 

N _ 3 2 2 6 4  

13 indusbies, 
OIina 

N = 219 
Wikipedia members 
N = 231 
Constructlon workers, 
Hong Kong, China 

Enjoyment in helping 
Expected contrlbutlon 
Expected relationship 
Disinrentives 
Poslttve relnforcement 
Expected loss 
Sharing interference 
Exbinsic motivalDrs 
Inbinsic motivators 
Org. commitment 
Org. climate 
Infonnation quality 
SystEm quality 
Enhanced relationship 
Knowledge feedback 
Knowledge self-efficacy 
Reduced workload 
Rewards 
Losing fare 

+ Positive relationship hypothesized I significant positive effect 
- Negative relatIonship hypatheslzed I slgnlflc:ant negative effect 
o No significant effect 
* Results with minimum significance level p < 0.05 
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+ + 
+ + 
+ 0 

+ + 
+ 0 

0 

+ 0 

+ + 
+ + 
+ 0 

+ + 
+ + 
+ 0 

+ + 
+ + 
+ 0 

+ 0 

Afu!r gathering all attitude-innueneing faetars from the 17 publications, I deeided to add only 
the most relevant factors to my researth model so as not to extend the scope of this study. 
Assuming the frequency of application would indicate the relevance of the faetars to some 
degree; I inciuded four of the most frequently used constructs: enjoyment in helping, sense 
of self-worth (whieh is very dosely related to the construct of expected contribution), 
redproeity and rewards." This selecHon received further support from Davenport and Prusak 
(1998, pp. 31ff.), who stated that at least three kinds of payments exist in knowledge 
markets: altruism (i.e., enjoyment in helping), reciprocity, and repute. 

3 . 3  Hypotheses and Research Model 

In order to build the foundation for an empirical analysis, the research quesöons formulated 
in ehapter 2.3 had to be merged with the underlying theories of this s t u d y ,  i.e., the assumed 
relationships were converted into veriftable hypotheses. Together with the constructs, these 
hypotheses constituted the final research model. 

3 . 3 . 1  T h e o t y  o f  Planned Behavior 

The TPB is a t  the core of my research model. Therefore, the first three hypotheses are 
derived from underlying assumptions of this theory. As already mentioned in ehapter 3.1.4, 

.. 
" 

The information given in the article's abstract and in the article itself is contradictDry. The abstract states 
N = 322. In the article N = 320. 
Self-efficacy was also repeatedly used as a predictive faclDr in the 17 studies. As self-efficacy was already 
dealt wlth In connectlon wlth percelvecl behavlor contral (see d1apter 3 . 1 . 3 ) ,  It Is not dlscussed further. 
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the TPB generally considers indMdual's attitude, subjective norm, and perceived behavioral 
control as antecedents of behavioral intention. I t  assumes all three factors to be positively 

related to individual's intentions, even though the relative predictive power o f  the faetors 

might vary across situations and behaviors (see Ajzen 1985, 1991). This s e t  o f  relationships 
and the related assumptions have been examined in various contexts (including in the 
context o f  knowledge exchange) where the Tl'B received considerable support from multiple 
empirical studies (see e.g., leon et al. 2011; Un and Lee 2004; Minbaeva and Pedersen 

2010; Ryu e t  al. 2003; Tohidinia and Mosakhani 2010). There is no reasen to believe the TBP 
would n o t  apply to knowledge exchange in OI-projects, se I have defined the following 

hypotheses for my study: 

H l :  R & D  employees' a t t i t u d e  trJward e x c h a n g i n g  t h e i r  knowledge with e x t e m a l  

p a r t n e r s  i n  O I - p r o j e c t s  h a s  a p o s i t i v e  i m p a c t  o n  t h e i r  i n t e n t i o n  trJ exchange 

knowledge with e x t e m a l  p a r t n e r s  i n  O I - p r o j e c t s .  

H 2 :  The s u b j e c t i v e  n o r m  a:mcerning knowledge exchange with e x t e m a l  p a r t n e r s  i n  

O I - p r o j e c t s  h a s  a p o s i t i v e  i m p a c t  o n  R & D  employees' i n t e n t i o n  trJ exchange 

t h e i r  knowledge w i t h  e x t e m a l  p a r t n e r s  i n  O I - p r o j e c t s .  

H 3 :  R&D employees' perceived b e h a v i o r a l  c r m t r o l  0 . . . . .  t h e i r  knowledge exchange 

with e x t e m a l  p a r t n e r s  i n  O [ - p r o j e c t s  h a s  a p o s i t i v e  i m p a c t  o n  t h e i r  i n t e n t i o n  trJ 

exchange knowledge w i t h  e x t e m a l  p a r t n e r s  i n  O I - p r o j e c t s .  

3 . 3 . 2  E n j o y m e n t  i n  Hefping 

Enjoyment in helping is related to pro-social behavior and the concept o f  altruism ( c f .  l e o n  
e t  al. 2011, p. 256). Altruism is a kind o f  payment in knowledge markets and reflects 

people's motivation to exchange knowledge without expecöng more than a "thank y o u '  in 
return ( c f .  Davenport and Prusak 1998, pp. 31ff.). However, this understanding already 

indicates that people are hardly motivated b y  pure or absolute altruism. Aocording to Smith 
(1981, p. 23), even seemingly complete altruistic behavior incorporates seme selflsh 

elements, such as the unconscious hope for feel-good rewards or intrinsic satisfaction from 

helping others, for example. Therefore, he argued for the motivational effect o f  relative 
altruism and defined i t  as " [  . . ]  a n  a s p e c t  o f  h u m a n  m o I i v a t i o n  t h a t  is p r e s e n t  trJ t h e  d e g r e e  

t h a t  t h e  i n d M d u a l  d e t i v e s  i n t r i n s i c  s a t i s f a c t i o n  o r  p s y c h i c  r e w a r d s  f r o m  a t l e m p t i n g  trJ 

o p t i m i z e  t h e  i n t r i n s i c  s a t i s f a c t i o n  o f  o n e  o r  m o r e  o t h e r  p e t S o n S  w i t h o u t  t h e  conscious 
e x p e c t a t i o n  o f  p a r t i c i p a U n g  i n  a n  exchange re/ationship w h e r e b y  those ' o t h e r s '  w o u l d  b e  
o b l i g a t e d  trJ m a k e  s i m i / a r j r e / a t e d  s a t i s f a c t i o n  optimiz11tion e f f o r t s  i n  r e t u m .  H (Smith 1981, 

p. 23) Following this definition, altruism and the enjoyment in helping belongs among the 

inb-insic motivators, which are generally important for knowledge exchange and considered 
superior to extrinsic motivators when i t  comes to the generation and exchange o f  tacit 
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knowledge (cf. Osterloh and Frey 2000, p. 5 4 0 ) . "  The importance c f  altruism and t h e  

e n j o y m e n t  derived from helping w i t h  respect to an i n d M d u a l ' s  knowledge exchange behavior 

received empirical s u p p o r t  from t h e  study o f  Wasko and Faraj (2000, pp. 1 6 4 f f . ) ,  who 

showed t h a t  e n j o y m e n t  in helping does indeed motivate people to exchange knowledge. 

Furthermore, several researchers have examined the predictive power c f  enjoyment in 
helping w i t h  respect to i n d M d u a l s '  a t l i t u d e s  to exchanging knowledge and found a 

significantly positive relationship between both variables (cf. Table 2 and see l e o n  e t  al. 

2011; Lin 2007a; Wu and Wei 2010). Therefore, I have defined t h e  following hypothesis f o r  

m y  study: 

H4: Enjoyment i n  helping has a p o s i t i v e  impact on R & D  employees' a t t i t u d e  IDward 

exchanging t h e i r  knowledge w i t h  e x t e m a l  p a t t n e r s  i n  OI-projects. 

3 . 3 . 3  S e n s e  o f  Self-Worth 

A person's sense o f  self-worth is p a r t  c f  hiS/her overall self-concept (see Kinch 1963, 1973) 

and is related to self-esteem (cf. Gecas 1982, pp. 4 f . ) .  According to Bandura (2003, p. 11), 

self-esteem reflects t h e  j u d g m e n t  c f  self-worth. A person can derive h i s / h e r  sense c f  
self-worth from d i f f e r e n t  Helds ( w o r k ,  family llfe, etc.), b u t  t h e  e x t e n t  may v a r y  depending 

on t h e  field, i.e., a person m i g h t  take g r e a t  pride from hiS/her achievements a t  wor1< 

b u t  n o t  so much from hiS/her family llfe and vice versa (cf. Bandura 2003, p. 12). 

I n  t h e  c o n t e x t  c f  an organization and w i t h  respect to knowledge exchange, sense o f  

self-worth ' ' {  .. ] C8ptures t h e  extent ID w h i c h  employees see themseIves as providing 

value ID t h e i r  organizations through t h e i r  knowledge shating. H (Bock e t  al. 2005, p. 91) 

Following Cabrera and Cabrera (2002, p. 695), employees are more willing to exchange 

knowledge i f  t h e y  expect to make a considerable contribution and so generate value 

f o r  t h e i r  company. Feedback regarding t h e i r  contribution is therefore an i m p o r t a n t  

control mechanism (cf. Kinch 1973, pp. 55, 77). Positive feedback can encourage employees' 

knowledge exchange, while negative feedback can help to control t h e  q u a l i t y  c f  employees' 

contributions (cf. Cabrera and Cabrera 2002, p. 699). 

The d e f i n i t i o n  c f  sense c f  self-worth given above is compatible w i t h  t h e  idea o f  organization­

based self-esteem (see Pierce e t  al. 1989), which ' ' {  .. ] reIIects an employee's evaluation o f  

h i s  o r  h e r  personal adequacy a n t i  worthiness as an organizational member. ' ( G a r d n e r  and 

Pierce 1998, p. 50) This was hypolhesized and shown to influence employees' atötudes 

(cf. Gardner and Pierce 1998, pp. 5 4 f f . ) .  Several e t h e r  researchees have also examined t h e  

predicöve power o f  sense c f  seW-worth w i t h  respect to individuals' atötudes to exchange 

knowledge and mosöy found a significant positive relationship between both variables 

.. For more details about the distinction between intrinsie and extrinsic motivation, see Ryan and Deci 2000; 
Staw 1976. 
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(cf. Table 2 and see Bock e t  al. 2005; Huang e t  al. 2008; Teh and Yong 2011). As a result, 

I have defined t h e  f o l l o w i n g  hypothesis f o r  m y  study: 

H 5 :  Sense o f  self-worth ( i n  a n  O f g i I n i z a t i o n a l  c o o r e x t )  h a s  a p o s i t i v e  i m p a c t  o n  

R&D e m p l o y e e s '  a t ü t u d e  t o w a r d  exchanging t h e i r  knowledge w i t h  e x t e m a l  

p a l t n e r s  i n  O I - p r o j e c t s .  

3 . 3 . 4  Reciprocity 

Similar t o  a l t r u i s m ,  reciprocity i5 oonsidered a f o r m  o f  p a y m e n t  in knowledge markets 

(cf. Davenport and Prusak 1998, pp. 3 l f . ) . "  I t  represents a p a t t e r n  o f  m u t u a l  exchange, 

dependence and indebtedne55 between t w o  o r  more parties (cf. Gouldner 1960, p. 1 7 0 ;  I p e  

2003, p. 346; Lin 2007a, p. 1 3 9 ;  Molm 1997, p. 2 0 ) ,  and e n t a i l s  t h a t  each p a r t y  has r i g h t s ,  

b u t  also o b l i g a t i o n s ,  which r e s u l t  f r o m  a h i s t o r y  o f  previous interactions between t h e  parties 

(cf. Gouldner 1960, pp. 169, 171). However, r e c i p r o c i t y  is n o t  simply e i t h e r  present o r  

absen!. Following Gouldner ( 1 9 6 0 ,  p. 164), t h e  t o t a l  presence ( i . e . ,  exchanged benefits a r e  

identical in f o r m  o r  equal in value, cf. Gouldner 1960, p. 172) o r  absence ( i . e . ,  one p a r t y  

receives benefits b u t  does n o t  r e t u r n  a n y t h i n g )  o f  r e d p r o c i t y  seldom occurs in social 

relations. Rather, i t  presents t h e  ! w o  e x t r e m e s  o f  a oontinuum. Consequently, an 

i n t e r m e d i a t e  level o f  reciprocity - w h e r e  all parties receive some benefits b u t  one p a r t y  

invests a little more than Öle ether parties - is more common. However, each person who 
provides benefits t o  o t h e r s  in s o d a l  relations has t o  accept a minimum o f  c o s t  ( i n v e s t m e n t  

cost; d i r e c t  cost; o p p o r t u n i t y  oost), since t i m e  and e f f o r t  a t  least have t o  be devoted t o  t h e  

relationship (cf. Blau 1964, p. 1 0 1 ) . "  T h e r e f o r e ,  people t r y  t o  minimize costs and maximize 

benefits in o r d e r  t o  achieve a maximum o u t c o m e  (cf. Molm 1997, pp. 1 3 f f . ) .  As a 

consequence, t h e y  will o n l y  engage in social relations i f  t h e  expected o u t c o m e  o f  t h e i r  

behavior a ! t a i n s  a certain level (cf. Kelley and T h i b a u t  1978, pp. B f f . ) .  

Besides i t s  f u n c t i o n  as a f o r m  o f  cunrency in knowledge markets, r e c i p r o c i t y  also serves as 

an i n i t i a t o r  o f  social i n t e r a c t i o n s  and a stabilizer o f  social relations (cf. Gouldner 1960, 

p. 176). T h e  stabilizing f u n c t i o n  o f  reciprocity is found in t h e  n a t u r e  o f  exchange and in t h e  

t i m e  delay between i n i t i a l  benefits and repayment. A person providing a n y  kind o f  b e n e f i t  t o  

a n o t h e r  person obliges t h a t  individual, w h o  in t u r n  m u s t  reciprocate in some w a y  t o  

discharge o b l i g a t i o n s  (cf. Blau 1964, p. 89). Since o n l y  in rare cases, compensation d i r e c t l y  

f o l l o w s  t h e  i n i t i a l  b e n e f i t  and cneditors tend t o  maintain relationships w i t h  o u t s t a n d i n g  

obligations, a stable sodal relationship evolves (cf. Gouldner 1960, pp. 1 7 4 f . ) .  

" 

.. 

Unless .stated, the followlng explanatlons assume a poslUve reclproclty (I.e., the exchange or retum of 
benefits). Neverlheless, most arguments also apply t o  negative reciprocity (i.e., Öle exchange or return of 
hann), which does exist (see Constant e t  al. 1994) and is hislnrically ''[ .. ] t h e  l1I06t import1mt expression o f  
h o m e o m o r p h i c  reciprocity [ .  .. ] b e s t  exemp/ifled b y  t h e  / e x  1iI!ionis." (Gouldner 1960, p. 172; The underlined 
words are highlighted Ölrough italies in Öle original source.) . 
In a reclprocal relationship, eadl party wlllinrur costs because eadl party will provlde a certaln beneflt. 
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T h e  above discussion indicates r e c i p r o c i t y  is closely related to secial exchange t h e o r y  

(see Blau 1964; Emersen 1976; Homans 1961; Kelley and T h i b a u t  1978). According to Blau 

(1964, p. 9 1 ) ,  " [ s j o d a l  e x c h a n g e '  { . . }  refers trJ VrJIuntary a c t i o n s  o f  individuals t h a t  a r e  

m o t i v a t e d  b y  t h e  r e t u m s  t h e y  a r e  e x p e c t e d  trJ b r i n g  a n d  t y p i c a l l y  d a  i n  f a c t  b r i n g  f r o m  

others. H I n  c o n t r a s t  to s b i c t  economic exchange, where t h e  q u a n t i t y  and value c f  resulting 

o b l i g a t i o n s  a r e  already negotiated and stipulated in t h e  beginning, social exchange a e a t e s  

unspecified o b l i g a t i o n s  (cf. Blau 1964, p. 93). Exchange between employees and t h e i r  

company is o l t e n  a blend c f  economic and secial exchange (cf. Organ and Konovsky 1989, 

p. 162). However, knowledge exchange between employees and external p a r t n e r s  w i t h i n  

O I - p r o j e c t s  can p r i m a r i l y  be considered as social exchange, since t h e  resulting obligations f o r  

t h e  i n d M d u a l  employee c a n n o t  be foreseen precisely a t  t h e  beginning o f  an O I - p r o j e c t .  

T h e  i m p o r t a n c e  and m o t i v a t i o n a l  p o w e r  c f  reciprocity w i t h  respect to i n d M d u a l ' s  knowledge 

exchange behavior received empirical s u p p o r t  in t h e  s t u d y  o f  Wasko and Faraj (2000, 

pp. 1 6 5 f f . ) .  However, t h e  s t u d y  did n o t  c o n f i r m  t h a t  people expected d i r e c t  r e c i p r o d t y  as 

noted in t h e  secial exchange t h e o r y  (cf. Homans 1961, p. 2 ) ,  b u t  r a t h e r  a generalized f o r m  

c f  reciprocal behavior (cf. Molm 1997, pp. 2Of.). This means people d o  n o t  necessarily 

e x p e c t  to g e t  back knowledge e x a c t l y  f r o m  t h e  person to w h o m  t h e y  gave t h e i r  knowledge. 

However, t h e y  do expect to receive knowledge in r e t u r n  f r o m  someone. Several o t h e r  

researchers have also examined t h e  predictive p o w e r  c f  reciprocity w i t h  respect to 
i n d M d u a l s '  a t t i t u d e s  t o w a r d  exchanging knowledge and m o s t l y  found a s i g n i f i c a n t  positive 

relationship between both variables (cf. Table 2 and see Bock e t  al. 2005; Huang e t  al. 2008; 

Jeon e t  al. 2011; Lin 2007a; T o h i d i n i a  and Mosakhani 2010). T h e r e f o r e ,  I have defined t h e  

f o l l o w i n g  hypothesis f o r  m y  study: 

H 6 :  R e d p r o c i t y  h a s  a p o s i t i v e  i m p a c t  o n  R&D e m p l o y e e s '  a t t i t u d e  trJward 

exchanging t h e i r  knowledge w i t h  e x t e m a l  p a t t n e r s  i n  OI-projects. 

3 . 3 . 5  Rewards 

A s  already m e n t i o n e d ,  exchange t h e o r y  indicates t h e  behavior o f  i n d M d u a l s  is guided by 

t h e i r  d o m i n a n t  objectives c f  maximizing benefits and minimizing costs (see Molm 1997). 

Consequently, t h e y  p r e f e r  to engage in a c t i v i t i e s  w i t h  p o s i t i v e  outcomes, i . e . ,  t h o s e  wlhere 

benefits exceed t h e  costs (cf. Homans 1961, p. 6 1 ) .  This implies people also expect to 
receive rewards f o r  p a r t i c i p a t i n g  in i n t e r a c t i o n s  w i t h  o t h e r s  (cf. Kelley and T h i b a u t  1978, 

pp. 8ff.), wlhich is wlhy Davenport and Prusak ( 1 9 9 8 ,  pp. 32, 4 7 f . )  pointed o u t  t h e  need to 
reward knowledge exchange. 

''Rewarrls coukl f a n g e  trom monetary IncentNes S1Kh as bonuses Ir> non-monetary awarrls 
S1Kh as dinner gifl: ceroficates Ir> awarrls S1Kh as " " , ! s e  and public recognition t h a t  da n o t  
have a monetary equivalent value • • (BarIr>! and Srivasf2lva 2002, p. 66) 
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This definition depicts t h e  a b i l i t y  t o  d i f f e r e n t i a t e  rewards in a t  least two ways: They may be 

monetary o r  non-monetary; tangible or intangible. OVerall, rewards are considered extrinsic 

motivators (cf. Bartel and 5rivastava 2002, p. 6 6 ) . "  The key characteristic c f  extrinsic 

motivators is t h a t  t h e y  are n o t  directly related t o  t h e  behavior t h a t  should be stimulated 

(cf. Osterloh and Frey 2000, p. 539; Ryan and Deci 2000, p. 62), i.e., ' ' {  . . ]  exttinsically 

motivated b e h a v i «  i s  controlIed b y  incenUves t h a t  are n o t  part o f  t h e  a c t i v i t y  { . I  
(Eisenberger and Cameron 1996, p. 1154). Consequently, extrinsically motivated behavior is 

very outcome-driven and aims t o  obtain rewards a n d / o r  avoid penalties (cf. Kelley and 

T h i b a u t  1978, pp. Sff.; Kowal and Fortier 1999, p. 357). 

Several researchers examined t h e  predictive power c f  rewards w i t h  respect t o  i n d M d u a l s '  

a t t i t u d e s  to exchange knowledge (see Bock and Kim 2002; Bock e t  al. 2005; Ho e t  al. 2009; 

Huang e t  al. 2008; Lin 2007a; Minbaeva and Pedersen 2010; Tohidinia and Mosakhani 2010; 

Zhang and Ng 2012). Based on t h e  exchange t h e o r y  and people's objective t o  maximize 

benefits (see Kelley and T h i b a u t  1978; Molm 1997), all o f  them anticipated a positive 

relationship between both variables (see Table 2). SUrprisingly, most o f  t h e  studies e i t h e r  

could n o t  find a significant relationship a t  all o r  found a significant negative e f f e c t  on 

i n d M d u a l s '  attitudes t o  exchange knowledge. Herzberg's motivation-hygiene t h e o r y  

(see Herzberg 1968, 1974) in combination w i t h  t h e  operationalization o f  t h e  reward 

construct a ! t e m p t  t o  explain t h i s  observation. 7 0  Following his t h e o r y ,  a d i f f e r e n t i a t i o n  

between faeters leading t o  j o b  satisfaction ( i . e . ,  motivators) and faeters leading t o  j o b  

dissatisfaction ( i . e . ,  hygiene faeters) is i m p e r a t i v e . "  The presence c f  motivators creates 

satisfaction. However, t h e i r  absence does n o t  lead t o  dissatisfaction b u t  o n l y  t o  no 

satisfaction. I n  contrast, t h e  absence o f  hygiene faeters induces dissatisfaction b u t  t h e i r  

presence does n o t  lead t o  satisfaction b u t  only t o  no dissatisfaction. Considering all o f  t h e  

above-mentioned studies that provide an overview c f  the applied questionnaire items, it 
becomes clear t h a t  t h e  operationalization c f  t h e  reward construct draws mainly on elements 

t h a t  are hygiene faeters rather than motivators ( e . g . ,  salary, bonus, j o b  security). This 

implies t h e  reward construct measures dissatisfaction r a t h e r  than satisfaction. Consequently, 

rewards seem t o  have no e f f e c t  o r  t o  even impede t h e  formation c f  a positive a t t i t u d e  

toward knowledge exchange. I n  addition, knowledge exchange in OI-projects can scarcely 

" 
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Aa:ording to Deci and Ryan 1985, extrinsic motivators will have a negative impact on inb'insic motiva!lon 
because extrinsic motivators such as monetary rewards undermine the setf-determination of the individual, 
whidl is the basis of inbinsic motivation ( d .  Bartol and Sriwstava 2002, p. 66). I f  companies want their 
employees to have a high Ievel of a e a t M t y  and Interest In thelr work, Incentlve systems mlght have a 
negative Impact (d. EIsenberger and tameron 1996, p. 1153). However, thls vIew Is not shared by all 
scholars in this field (see Eisenberger and tameron 1996). 
The motivation-hygiene theory is also known as the "two-factor theory" ( d .  Herzberg 1974, p. 18). 
Aa:ording t o  Herzberg e t  al. 1959 and Herzberg 1968, 1974, adlievement, recognition of ac:hievement, work 
itself, responsibility, advancement, and growth are all examples of motivators. Company policy and 
admlnlsb'atlon, supervIsIon, salary, status, and securlty are examples of hygiene factors. 
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be attributed to a single person and rewarded directly.n Therefore, I assurne in this speciHc 
context that rewards negatively inftuence employees' attitude toward exchanging their 

knowledge in OI-projects. Accordingly, I have defined the following hypothesis for m y  study: 

H 7 :  Rewanis have a negative impact on R f i D  employees' attitude / o w a r d  

exchanging t h e i r  k n o w t e d g e  w i t h  e x t e m a l  p a t t n e r s  in OI-projects. 

3 A  Chaptar Summary 

The theory of planned behavior, which builds the theoretical foundation of this study, 
assurnes that any behavior is best predicted by the intention t o  perform i t  and by the 

peroeived behavioral control. I n  tum, the intention is deblrmined by three factors: attitude, 
subjective norm, and perceived behavioral control (see Figure 10). I n  the past, the Tl'B has 

been applied in various research Helds, such as in knowledge management, but never in the 
OI-context. Since no empirical studies have y e t  combined the Tl'B with research on open 

innovation or knowledge exchange in OI-projects, literature about knowledge exchange was 
considered the dosest possible proxy to identify factors with an impact on attitude toward 
knowledge exchange in OI-projects. A review of studies related to knowledge exchange and 

the application of the TPB or TRA revealed four factors that were repeatedly hypothesized to 
significantly influence individuals' attitudes toward exchanging their knowledge. 

S u b J ­
Norm 

Flgure 12: Reeun::h Modeln 

n 

" 
This is especially true if the exchanged knowIedge is tacit (see Osmrtoh and Frey 2000). 
Author's Illustration 
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Based on t h e  TPB and t h i s  l i t e r a t u r e  r e v i e w ,  seven hypotheses w e r e  f i n a l l y  derived and 

b r o u g h t  tDgether in one research model (see R g u r e  1 2 ) .  This research model served as t h e  

basis f o r  t h e  q u a n t i l i l t i v e  p a r t  c f  t h i s  study. As shown in R g u r e  12, all c f  t h e  relationships in 

t h e  research model - a p a r t  f r o m  t h e  connection between rewards and a t t i t u d e  (H7) - w e r e  

a n t i c i p a t e d  t n  be positive. 



4 Research Design and O p e r a t i o n a l i z a t i o n  

I n  t h i s  c h a p r e r ,  t h e  u n d e r t y i n g  r e s e a r t h  a p p r o a c h  and t h e  d i f f e r e n t  phases c f  t h e  e m p i r i c a l  

p a r t  c f  t h i s  s t u d y  a r e  d e s c r i b e d .  Due t o  t h e  foaJs o f  m y  t h e s i s  (see c h a p r e r  1 ) ,  i t  w a s  

necessary t o  a l i g n  t h e  research d e s i g n  t o  t h e  c a n t & !  o f  k n o w l e d g e  exchange in O I - p r o j e c t s  

and t o  t h e  aspired level c f  research - R&D e m p l o y e e s  w i t h  e x p e r i e n c e  in O I - p r o j e c t s  and 

c a l l a b o r a t i o n  w i t h  exrernal p a r t n e r s .  I n  t h e  f o l l o w i n g  s u b - c h a p r e r s ,  I explain t h e  research 

a p p r o a c h  and reasoning behind t h e  c a m p a n y  seiecHan. T h e r e a f t e r ,  d e t a i l s  on t h e  q u a l i t a t i v e  

p r e - s t u d y  and t h e  q u a n t i t a t i v e  m a i n  s t u d y  a r e  p r o v i d e d .  

4 . 1  Research Approach 

Generally, research in social science can be d M d e d  i n t o  q u a l i t a t i v e  and q u a n t i t a t i v e  m e t h o d s  

(cf. W a l l i m a n  2 0 0 6 ,  pp. 3 6 f . ) .  Q u a l i t a t i v e  m e t h o d s  such as i n t e r v i e w s  (cf. Bernard 2000, 

pp. 19Off.), case s t u d i e s  and g r o u p  discussions are i n d u c t i v e  r e s e a r t h  approaches. T h e y  are 

c a m m o n l y  applied in research f l e l d s  w h e r e  f e w  o r  no p r e v i o u s  s t u d i e s  e x i s t .  T h e r e f o r e ,  t h e  

d e r i v a t i o n  c f  w e l l i j r o u n d e d  h y p o t h e s e s  p r o v e s  t o  be d i f f i c u l t .  T h e y  a i m  f o r  e x p l o r a t i v e  

t h e o r y  b u i l d i n g  and can c a n t r i b u t e  g r e a t l y  in e m e r g i n g  research f i e l d s .  T h e i r  d i s a d v a n t a g e s  

i n c i u d e  t h e i r  l i m i t e d  o b j e c t M t y  and t h e  p a r t i c u l a r i z a t i o n  c f  t h e i r  results i . e . ,  t h e s e  a r e  n o t  

r e p r e s e n t a t i v e  across a n  e n t i r e  p o p u l a t i o n .  Q u a n t i t a t i v e  m e t h o d s  such as surveys, o n  t h e  

o t h e r  h a n d ,  i n v o l v e  d e d u c ö v e  r e s e a r t h  t o  l e s t  r a t h e r  t h a n  b u i l d  t h e o r y .  Hypotheses and 

a t h e o r e t i c a l  f r a m e w o r k  a r e  r e q u i r e d ,  w h i c h  can be tested and v e r i f l e d  b y  t h e  d a t a .  Due t o  

t h e  a p p l i c a t i o n  o f  s t a n d a r d i z e d  measures and u s u a l l y  h i g h  sampie sizes, q u a n t i t a t i v e  

m e t h o d s  are m o r e  o b j e c t i v e  and a g e n e r a l i z a t i o n  c f  r e s u l t s  m i g h t  be possible (see Bryman 

2 0 0 6 ) .  

Due t o  t h e  d i f f e r e n t  q u a l i t i e s  and c h a r a c t e r i s t i c s  o f  q u a l i t a t i v e  and q u a n t i t a t i v e  m e t h o d s ,  i t  is 

o f t e n  cansidered b e n e f i c i a l  t o  m i x  b o t h  t e c h n i q u e s  so as t o  c a m b i n e  t h e i r  a d v a n t a g e s ;  t o  b y  

t o  o v e r c o m e  t h e i r  weaknesses; and t o  v i e w  t h e  research t o p i c  f r o m  d i f f e r e n t  p e r s p e c t i v e s  

(cf. DeCuir-Gunby 2006, p p .  1 2 5 f . ) .  This i s  p a r t i c u l a r l y  a p p a r e n t  in t h e  increasing t e n d e n c y  

t o  a p p l y  t h e  m i x e d - m e t h o d  a p p r o a c h ,  w h i c h  can b e  f o u n d  in t h e  l i t e r a t u r e  (cf. Bryman 2 0 1 0 ,  

p. 3 0  and see f o r  e x a m p l e  G r a t e  2 0 1 0 ;  Harkness 2 0 0 6 ;  Janzik 2 0 1 2 ;  Pettersson e t  a l .  2 0 0 9 ;  

T o r r e s  2 0 0 6 ;  5 c h w e i s f u r t h  2 0 1 3 ) .  T h e  r a t i o n a l e  b e h i n d  t h e  a p p l i c a t i o n  c f  m i x e d  m e t h o d s  is 

diverse. Greene e t  al. ( 1 9 8 9 ,  p. 2 5 9 )  classifled t h e  p u r p o s e  o f  c a m b i n i n g  q u a l i t a t i v e  and 

q u a n t i t a t i v e  m e t h o d s  i n t o  f i v e  g r o u p s  displayed in F i g u r e  13: 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_4, © Springer Fachmedien Wiesbaden 2015



6 2  Research Design and Operationalization 

INI11A.TION seeks the discovery of paradox and contradiction, the recasting of 
uestions{results from one method with uestions{results from the other method. 

COMPLEMENTARßY seeles elaboration, enhancement, illustration, clarification of 
the results from one method with results from the other method. 

( TRIANGULATION seeles convergence, corroboration, correspondence of results 
from the different methods. 

EXPANSION seeks to extend the breadth and range of inquiry by using different 
methods for different in ui com nents. 

DEVELOPMENT seeks to use results from one method to help develop or infonm t h e  
other method regarding sam IinQ, implementation, measurement decisions . 

;- ~~~~~~~~~~==~==========~--~ 

Flg . . . .  1 3 :  P u _ t o r  M _ - M e t h o d  Appl"OllCh74 

I n  consideration of the advantages and disadvantages of the different researdl methods, I 

split my research into three phases and adoptEd a mixed-method approach. The first phase 

was a qualitative pre-study in which I conducred 12 interviews with RaD managers. The 

purpose o f  all 12 interviews was t o  better understand open innovation in a specific 

organizational context, to assess the OI-awareness among the RaD staff and to ensure all 
participating companies had a comparable understanding of open innovation. The interviews 

were also intended t o  Hnalize the questionnaire 7 5  and, thereby, t o  prepare the main part and 
second phase of my research - an online survey (cf. McQueen and Knussen 2002, pp. 13f.). 

This survey addressed RaD employees and was intended t o  l e s t  the research model and 

related hypotheses. Since the target group was multinational, the survey was provided in 

Genman and English. The responses were analyzed and presentations were prepared based 

on the outcomes. 76 The findings from the online survey formed the basis for the third and 

last phase. I n  the context of three follow-up group disrussions, they were discussed with a 

group o f  scholars and ! w o  groups of RaD representatives from ! w o  participating companies. 

These group discussions were primarily supposed t o  explain surprising and unexpected 

results t h a t  diverged with those found in the literature review. I n  addition, the discussions 

,. 
" 

Illustration: cf. Greene et al. 1989, p. 259 
When the interviews were conducted, a research model had already been derived from the literature review 
and a questionnaire using existing items and consbtlcts was compiled. Since OI-research lades empirical 
conb1butlons, It was not posslble to find approprlate constructs to Invest:lgate governance mec:hanlsms 
within OI-projecls. Therefore, I sought to develop 21 new consbtlct by using the intErviews as the basis for 
research on regulations and conditions that are - from an employee's point of view - necessary conditions 
in OI-projects. Despite 2111 efforts to identify govemance elements that would apply to different kinds of 
OI-projecls, it became clear that OI-projects are too heterogeneous and the development of an appropriate 
consb'uct would extend the scope of this thesis. Therefore, I decided to confine this aspect to the addition 
of an open quest:lon to the quest:lonnalre, whlch mlght be Informatronal and provlde a startlng point for 
fubJre research. 
Each of the partidpating companies received an individualized presentation. The presentations were also 
used as basis for the follow-up group dlsaJsslons. 
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were intended to validate the " , " u l t s  from the survey and to check whether the relationships 

thrown up by the analysis o f  the survey data were a true reflection c f  reality. 

4 . 2  5election c f  Companies 

Company selection was led by some preliminary considerations. I t  had to be assumed t h a t  
corporate cullure and other company-spedfic characteristics might have an influence on the 

research topic and, thus, an effect on employees' responses and the results c f  the study. 

Such company-specific aspects are hard to measure and to compare. Furthermore, i t  was 
unlikely every relevant aspec! would be included appropriately in the study. For the sake o f  

minimizing this bias, it was considered beneficial to focus the research on a small selection 
c f  companies and involve a subsmntial number o f  R&D employees from each company 

instead c f  approaching a l o t  c f  companies and involving only one or ! w o  o f  their employees. 

A chosen company had to fulfill three main criteria: Given the research topic, i t  was essential 

the company had experience c f  open innovation. More importantly, i t  had to be aware o f  its 
OI-experience, i.e., i t  was crucial t h a t  the company knew about the concept c f  open 
innovation and was able to identify OI-projects and initiatives i t  had embarked upon. 

Public communication o f  applying open innovation was used as a proxy f o r  the company's 

OI-awareness. More predsely, a company had to state the words ' o p e n  innovation" 

in its official company website, in annual reports, and/or in press releases to be considered 
as a relevant candidate." The second criterion related to the size c f  the R&D department. 
A potential candidate had to have an R&D department with a significant number o f  

employees. This was important because the intended research approach (see chapter 4.1) 
and the preliminary considerations explicated a t  the beginning c f  this sub-chapter focused on 

establishing strong ties with a selection c f  companies and convincing these companies to 
involve around 40 OI-experienced R&D employees in the online survey.78 Lastiy, i t  was 

considered beneficial to focus the search for participating companies on corporations 
headquartered in German-speaking countries (i.e., Germany, Austria, and SWitzerland). 

The purpose o f  this criterion was t o  facilitate personal contact:. on-site presentations, and 
the establishment o f  strong ties with the companies. However, although this criterion 

simplified the communication with participating companies, i t  also diminished the basic 
population for the search process. So as not to unnecessarily reduce the population further 

the search for companies was not restricted to a specific industry category but i t  was 
confined to the broad spectrum o f  manufacturing industries (services were exduded). 

" 
" 

As the fccus was on companies headquartered in German-speaking countries, German equivalents fcr open 
innovation (e.g., "offene Innovation") were also acceptable. 
The goal of coIlecting 40 responses from every company originated in the research model (see Figure 12) 
and the minimum requlrement for a data analysis method dlscussed In chapter 4.4.5. 
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T w o  publicly available company lists were consulted as a s t a r t i n g  p o i n t  t o  inmate t h e  s e a r t h  

f o r  r e l e v a n t  companies. T h e  f f r s t  one named " u d a b a . d e  - Die Unternehmensdatenbank im 

I n t e r n e t " "  contained a m u n d  1,000 f i r m s  t h a t  are w e l l - k n o w n  in Germany and a t  least 

o p e r a t e  in German-speaking countries (even i f  t h e y  are n o t  headquartered in these). 

T h e  Forbes l i s t  c f  "Global 2000 Leading C o m p a n i e s ' "  was t h e  second source. Despite t h e  

high n u m b e r  o f  i n i t i a l  companies, o n l y  21 fulfflled all c f  t h e  criteria and were i d e n t i f i e d  as 

r e l e v a n t  participants. Consequentiy, o n l y  21 companies o u t  o f  a l m o s t  3,000 o p e n l y  

communicated t h e  application c f  t h e  O I - a p p r o a c h ,  were m a n u f a c t u r e r s  w i t h  a s i g n i f i c a n t l y  

large R&D d e p a r t m e n t ,  and were headquartered in a German-speaking country.81 

These companies w e r e  contacted and asked t o  p a r t i c i p a t e  in i n t e r v i e w s  and/or t h e  o n l i n e  

survey. I n  18 cases, a c o n t a c t  person f r o m  R&D, I n n o v a t i o n  Management o r  t h e  Product 

Management division could be i d e n t i f i e d  and was d i r e c t l y  contacted via e-mail. ... T h e  o t h e r  

t h r e e  companies had t o  be contacted via t h e  official c o n t a c t  f o r m  on t h e i r  website. 

I n  t o t a l ,  six companies agreed t o  p a r t i c i p a t e  in m y  study. However, d u e  t o  t i m e  c o n s t r a i n t s  

t w o  o f  t h e m  could o n l y  o f f e r  one o r  ! w o  employees, confined t o  t h e  online survey. Fer 

reasons o u t l i n e d  a t  t h e  beginning o f  t h i s  sub-chapter, these !wo companies w e r e  n o t  

included in the analysis. The remaining tour oompanies were manufacrurers with global 
businesses, headquartered in Germany, active in the 828 83 market, and operating in the 
fields c f  chemistry, a u t o m a t i o n ,  and steel t r e a t m e n t . "  I n  each c f  t h e  f o u r  companies, one 

person was assigned as a central contact person. 

4 . 3  Qualitative Pre-Study ( I n t e r v i e w s )  

R&D managers f r o m  a l l  f o u r  companies c o n t r i b u t e d  t o  t h e  p r e - s t u d y ;  t h o u g h  t h e  n u m b e r  

and d u r a t i o n  c f  t h e  i n t e r v i e w s  varied. T h e  purpose c f  t h e  interviews was t o  explore h o w  t h e  

R&D managers d e f i n e  open i n n o v a t i o n ;  w h y  t h e i r  companies f o l l o w  t h e  O I - a p p r o a c h ;  which 

phases a c o m p a n y  has t o  pass; and which requirements have t o  be f u l f i l l e d  in o r d e r  t o  

" " " 

" .. 
.. 

See www.udaba.de(lastaccessed: lune 12, 2012) 
See www.forbes.com/globaI2000/(lastaccessed: ]une 12, 2012) 
The tlrst s t e p  was to exclucle service provlders and redundant companles from the udaba-Ilst After 
excluding them, 4 9 4  out c f  around 1,000 companies remained. In a second s l e p ,  service providers, 
companies already identified in the udaba-list and companies not headquartered in Germany, Austria, or 
Swltzer1and were ellmlnated from the Forbes IIst. After the elimination, 33 o f  2,000 companles remalned. In 
total, 527 c:ompanies were kept in the pool o f  potential participants and so were further examined. In a third 
step, the official company website, annual reports, and/or press releases from these 527 companies were 
searched for their headquarters and for the phrase "open innovation" (or a German equivalent). I f  open 
innovation was mentioned and the company was headquartered in Gennany, Ausbia, or Switzertand, the 
enterprlse was marked as a relevant partlclpant. 
The contact persons were malnly the heads of departtnent . 
The t e n n  Business-ID-Business is orten used in the field o f  e-commerce anti means a c:ompany ( =  business) 
offers its products or services t o  other businesses (i.e., 82B), rather than ID end-consumers (i.e., B2e) 
(cf. GabierVer1ag 2004, p. S72) . 
Since I asgJred the companies o f  absolute anonymity, I cannot go inlD further detail about the selected 
companles. 
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b e n e f i t  f r o m  open i n n o v a t i o n .  I n  t h e  f o l l o w i n g ,  i n f o r m a t i o n  a b a u t  data oollection, t h e  sampie 

and data analysis method are presenred. 

4.3.1 D a t a  Co//ection a n d  SampIe 

I n  t o t a l ,  I conducted 12 interviews. Eight c f  t h e m  w e r e  semi-structured t e l e p h o n e  i n t e r v i e w s  

(cf. Bernard 2000, p. 1 9 1 )  lasting a p p r o x i m a t e l y  one h o u r  eaeh. A n a t h e r  s e m i - s t r u c t u r e d  

i n t e r v i e w  was conducted in a 3()-minutes faoe-to-face meeting. T h e  last t h r e e  w e r e  

u n s t r u c t u r e d  interviews (cf. Bernard 2000, p. 191). T w o  c f  t h e m  lasted a p p r o x i m a t e l y  

15 m i n u t e s  and were oonducted by telephone, t h e  e t h e r  one was a 3 0 - m i n u t e ,  f a c e - t o - f a c e  

interview. Table 3 gives an overview c f  all the interviews. 85 

The interviewees were all higher level R&D managers with experience in open innovation. 
T h e  interviews w i t h  representatives f r o m  companies A and B w e r e  conducted in March and 

April 2012, t h e  o t h e r  t w o  in June and July 2012. I i n t e r v i e w e d  t h e  central c o n t a c t  person c f  
oompany A. w h o  appoinred five o f  his oolleagues f o r  f u r t h e r  interviews. A t  oompany B, t h e  

oontact person gave me an interview during an on-site visit and named three other R&D 

managers. A t  companies C and D, o n l y  t h e  oontact persons w e r e  interviewed. 

T a b l e  3 :  O v e r v l e w  o f  I n t e r v i e w s  

S t r u c t u r e  C o m m u n l c a t l o n  D u n l l l o n  C a m p s n y  C o d a  
Interview 1 Seml-structured Face-to-face 30 minutes A AI 
Interview 2 Semi-structured Telephone 60 minutes A A l  
Interview 3 Semi-structured Telephone 60 minutes A A l  
Interview 4 Semi-structured Telephone 60 minutes A A4 
Interview 5 Semi-structured Telephone 60 minutes A AS 
Interview 6 Seml-structured Telephone 60 minutes A AI> 
Interview 7 Seml-structured Telephone 60 minutes B BI 
Interview 8 Semi-structured Telephone 60 minutes B B2 
Interview 9 Seml-structured Telephone 60 minutes B B3 
Interview 10 Unstructured Face-to-face 30 minutes B 
Interview 11 Unstructured Telephone 15 minutes C 
Interview 12 Unstructured Telephone 15 minutes D 

T o  prepare f o r  t h e  s e m i - s t r u c t u r e d  i n t e r v i e w s ,  I had formulared gUidelines (see A p p e n d i x  A). 

T h e  questions w e r e  s t r u c t u r e d  along t h r e e  topics. The First g r o u p  c f  questions d e a l t  w i t h  

open innovation in general. Interviewees were asked to give their own definition of open 
i n n o v a t i o n  and t o  h i g h l i g h t  i t s  meaning f o r  t h e i r  DDmpany. T h e y  were a d d i t i o n a l l y  asked i f  

employees in t h e  oompany knew a b a u t  t h e  OI-DDncept and i f  i n t e r n a l  synonyms f o r  open 

i n n o v a t i o n  existed. The seoond g r o u p  c f  questions refenred t o  O I - p r o j e c t s .  Fer example, 

I inquired a b o u t  t h e  d u r a t i o n  and process c f  an O I - p r o j e c t ,  t h e  s t r e n g t h  and weaknesses, 

and t h e  l y p i c a l  O I - p a r t n e r s .  The last p a r t  c f  t h e  i n t e r v i e w  guidelines focused on basic 

" The interview codes (see the last column c f  Table 3) are only relevant for Öle analysis c f  Öle interviews 
( s e e  e h a p t e r  5). 
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oonditions and requirements for OI-projects. I n  this section, I attempted to find out those 
factors that facilitated open innovation and those that might throw up barners. I asked about 
legal issues and intellectual property and what arrangements are made to prevent damages. 
Furthermore, I tried to find out abaut employees' motivations and a t t i t u d e s  regarding open 
innovation and asked about any particular measures that prepare employees for their 
assignments in OI-projects. However, due to time oonstraints i t  was not always possible to 
cover all of the questions in <!Nery interview. 

4 . 3 . 2  MeIhod o f  D o t a  Analysis 

In preparation for the analysis, I transcribed all nine semi-structured interviews acoording to 
the suggested rules c f  Dresing and Pehl (2011), which resulted in 130 pages c f  text. 
Together with the memos from three unstructured interviews, these transcnpts became the 
basis for the analysis. Sinoe the interviews were not conducted with the purpose c f  theory 
building, but rather to aggregate the interviewees' opinions b y  reducing the material to the 
very central points and structuring the answers, a qualitative oontent analysis was conducted 
(see Kuckartz 2007; Mayring 2008). 

As a First step, I read the printed transcripts thoroughly, marked all meaningful passages and 
derived rough categones. The categones were slrongly related to the main topics and 
questions mandated b y  the interview guidelines. Afber finishing the First step on paper, 
I transferred the interviews to MaxQDA" and used the identified categones to d<!Nelop a First 
coding system. Thereafber, I worked through the interviews onoe again and coded 
meaningful passages b y  applying the developed coding system. At the same time, I searched 
for repeatedly mentioned aspects and curious statements to reflne the coding system and 
code the interviews acoordingly. This procedure also helped separate substantial segments 
and statements from irrelevant interview passages. Afber all the interviews had gone through 
the ooding prooess, I prepared one list per sub-code with all retrieved segments, i.e., all 
statements assigned to the same sub-<:ode were collated in a list. Each list c f  accumulated 
quotes was then printed and read again thoroughly. The most interesting parts were marked 
and keywords were highlighted, which laid the foundation for the final interpretation of the 
data. Some c f  the marked passages were directiy extracted and served as direct quotes. 
Other passages were consolidated, rephrased, and indireclly d t e d .  The keywords helped to 
structure all c f  the quotes and contributions into a ooherent narrative. As a final step, all 
direcl and indirecl quotes were interpreted and related to each other and - where possible -
to the existing literature. As the interviews were originally in German, the First dralt c f  the 
analysis was written in German and then translated to English. (see Gläser and Laudei 2004) 

" MaxQDA is a software package for the analysis c f  qualitative date. For this analysis MaxQDA 10 was 
employed (see MaxQDA 2010). 
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4 A  Q u a n t i t a t i v e  S t u d y  ( O n l i n e  S u r v e y )  

R&D employees from all four companies partidpated in the online survey, even though the 
number c f  responses differed. The main purpose c f  the questionnaire was to _ the 
research model and related hypotheses. In the following, the operationalization c f  constructs 
and the pre-test pmcedure are described. Furthermore, I give a detailed overview c f  how 
data were collecb!d, deansed, and prepared for the analysis. Lastly, the final sampie and 
datG analysis method is desaibed. 

4 . 4 . 1  Opetätionalization o f  Constructs 

Most c f  the measures applied in my thesis have been used in other studies before and 
showed a respectable degree c f  reliability and validity. Table 4 presents lhe TPB constructs 
and items employed. Table 5 gives an overview of the motivational constructs and items 
used in my study.87 

Since the survey was conducted online, questions could be defined as mandatory, implying 
that the questionnaire could not be finished without having answered all of l h e  mandatory 
questions. In order to assure a high usability of the responses, all model-related items were 
defined as mandatory. Furthermore, most of the questions relaling to the contral variables -
except age, gender, and an open question regarding QI-requirements - were defined as 
mandatory. 

Pos mentioned in chapter 4.1, a German and an English version of the online survey was 
prepared. The original items were all in English and so had to be translated inm German. I n  
order to ensure consistencv, backwards translation was employed, i.e., I translated the 
questionnaire from English into German and three academic researchers translated i t  back 
inm English. SUbsequently, the original items were compared with the three English versions. 
Finally, discrepancies were resolved. (see Mullen 1995; 5ingh 1995) 

'" ltems of contral variables (e.g., OI-experienc:e, CI-partners) are not included in the overview. For the 
complete questionnaire see Appendix B. 
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T a b l e  4 :  O p e r a t l o n . l l z l l d o n  o t  1 1 I e o r y  o f  P l a n n e d  B e h l l V l o r  C o n s t r u c t s  

C o n s t r u d :  
A t t i t u d e  

S u b j a c t i v a  
N o n n  

A 2  

A3 

A4 

AS 

I t e m  
My knowledge exchange w i t h  e x t e m a l  partners in OI-projects is ... 
(YeIY harrnful/Very beneftc~l) 

M y  knowledge exdlange wtth extemal partners In OI-proJects Is a ... exper1enc:e. r _  u n p / e a s ß n t / v e r y  p l e a s a n t )  
M y  knowledge exchange wtth extemal partners In OI-proJects Is ... to me. r _  w o r t h I e s s / V e r y  ViiIuabIe} 
M y  knowledge exchange wtth e x t e m a l  partners In OI-proJects Is a ... move. r _  unwise/W!ry wise) 
Overall, m y  knowledge exchange w i t h  external partners in OI-projecls is ••• 
( _  ba!!/Verr qoodJ 

N o n n a t i v e  B a l i a f s  
M y  CEO wants me ID exd1ange knowledge with external partners in OI-projects. 
M y  immediate supervisor wants me to exchange knowledge w i t h  external parblers in 
OI -projects. 

SNn3 M y  colleagues want me ID exchange knowledge with external partners in OI-projects. 
M o t i v a t i o n  tD C a m p l y  
SNml Generally speaking, I t r y  to follow t h e  CEO's policy and intention. 
SNmz Generally speaking, I accept and carry o u t  my immediate supervisor's decision even 

t h o u g h  i t  is d i f f e r e n t  f r o m  mine. 

~~~~~~I~ ~~~~~~~~~ _ _  _ 

B e h a v l o r a l  
C o n t r o I  

I n t e n t i o n  

PBCl W h e t h e r  o r  n o t  I e x c h a n g e  knowledge w i t h  external p a r t n e r s  in O I - p r o j e c t s  is 
entirely up t o  me. 

PBC2 1 have full personal control over exchanging knowledge with extemal partners in 01-
p r o j e c t s .  

P e r c a l v a d  S e I f - E f t 1 c a c y  
PBO I f  i t  is entirely up to me, 1 am confident t h a t  1 am able to exchange knowledge with 

extemal partners In OI-proJects. 
PBC4 1 believe 1 have the ability to exchange knowledge with external partners in 01-

p r o j e c t s .  
PBC5 1 am capable o f  exchanglng knowledge wrth extemal partners In OI-projec.ts. 
PBC6 t For me exchanging knowledge wlth extemal partners In OI-projects 15 ... 

(~ dlfffcult/veJy e a s y )  
I n t e n t i o n  t o  E x c h a n g e  D o c u m e n t e d  K n o w l e d g e  ( I n t e n t i o n _ d u c )  
I 1  I will exchange work. reports and official dOOJments w i t h  extemal partners in M u r e  

01 -projects. 
12 I will exchange manuals, methodologies, and models with extemal partners in future 

01 -projects. 
I n t e n t i o n  t o  E x c h a n g e  U n d o c u m e n t e d  KnowIedge ( l n t e n t l o n _ u n d u c )  
13 I will exchange experienc:e or know-how from work w i t h  extemal partners in future 

01 -projects. 
14 I will provide my know-where o r  know-whom a t  the request of external partners in 

01 -projects. 
15 1 will exchange my expertise from my education or b"aining with extemal partners in 

M u r e  OI-erojects. 
t These items were deleted after factor analyses (see chapter 6.4.1) 
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T a b l e  5 :  O p e r a t l o n . l l z l l d o n  o t  MotIVII'IIonal C o n s t r u c t s  

C o n s t r u d :  
E n j o y m e n t  i n  
H e l p l n g  

Code 
JOYI 
JOY2 

I t e m  
I enjoy exchanging knowledge with external partners in OI-projects. 
I enjoy helping others by exchanging knowledge with extemal partners in 01-
p r o j e c l s .  

6 9  

JOY3 I t  feels good tD help someone else by exchanging knowledge with extemal partners 
In 01 -prolec.ts. 

S e n s e  o t  S e l f - My knowledge exchange wrth extemal partners In OI-proJects ... 
... helps other members In my organlzatfon to solve problems. 
... a e a t e s  new business opporbJnitie:s for my organization. 

W o r t h  SWI 
SW2' 
SW3 ... improves work processes in my organization. 
SW4 ... increases productivity in my organization. 
SWS ... helps my oraanization to achieve its perfonnance objectives. 

R e c l p r o d t y  When I exchange knowledge wIth external partners In OI-projec.ts ... 
... I belleve that I will get knowledge for glvlng knowledge • R P l '  

RP2 ... I expect somebody tD respond when I ' m  In need. 
RP3 ... I expect tD g e t  back knowledge when I need it. 
RP4 ... I believe t h a t  m y  gueries f o r  knowIedge will b e  answered in furore. 

R e w . r d s  When I exchange knowledge with external partners in OI-projects i t  is important ID 
me ... 

U t e r . t u r e  B l s e d  
REW1 ... tD get b e t t e '  work assignments. 
REW2 ... tD b e  promotecl. 
REW3 ... tD get a higher salary. 
REW4 ... tD get a hlgher bonus. 
REWS t 

. . .  tD increase my j o b  security. 
P r e - t e s t  Based 
REW6 ... to enhance my reputation. 
REW7 ... tD build a network. 
REW8 ... tD Increase my knowledge. 
REW9 t 

. . .  to improve my j o b  perfonnance. 
REW10 ... tD add value for my company. 

t ltems were deleted after factor analyses (see chapter 6.4.1) 

4 . 4 . 1 . 1  A t l i t u d e  

Far the operationalization c f  R&D employees' a t t i t u d e  toward knowledge exchange w i t h  

external partners in OI-proiects, I followed the instructions c f  Aizen (2002a) on how t o  

oonstruct a TPB questionnaire. I dedded t o  apply direct measures (cf. Aizen 2002a, pp. 4 f . ) .  

Hence, the a t t i t u d e  construct oomprised five items and was r e f l e c t i v e l y ' "  measured on 

a 5-point U k e r t  s e a l ' "  (very h a r m f u l / v e r y  beneficial; v e r y  unpleasant/very pleasant; v e r y  

worthless/very valuable; very unwise/very wise; v e r y  badtvery g o o d ) " .  On t h e  basis c f  

.. 
.. 
" 

A t  this point, I will n o t  go into detail regarding the differences between reflective and fonnative measures. 
For further explanation see DlamanlDpoulas and Wlnklhofer 2001; DlamantDpoulas and Siguaw 2006; Jarvls 
e t  al. 2003, 200S; ancl Petter e t  al. 2007 
A five-point scale was chosen for this and for a l l o t h e r  constructs with a b i p o l a r  scale because five response 
categories leave enough - but n o t  too much - room f o r  differentiation and can therefore b e  considered 
optimal (cf. Bradbum e t  al. 2004, p. 330; Dillman e t  al. 2009, p. 137). 
Following Bradbum e t  al. 2004, p. 329, the response categories c f  all scales in this sbJdy were listed from 
negative to positive and from lowest to hlghest. 
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Chatzoglou and Vraimaki's ( 2 0 0 9 )  seale f o r  measuring b a n k  employees' knowledge sharing 

behavior, t h e  i t e m s '  w o r d i n g  was adapted to t h e  c o n t e x t  o f  knowledge exchange in 

O I - p r o j e c t s .  Several studies on knowledge exchange have used t h i s  measure o r  a s l i g h t l y  

modified version c f  i t  (see Bock e t  al. 2005; Erden et al. 2012; Huang e t  al. 2008; Jeon e t  al. 

2011; Lin 2007a; Tohidinia and Mosakhani 2 0 1 0 ;  Zhang and Ng 2012). 

4 . 4 . 1 . 2  SUbjective N o t m  

T h e  instnJctions on how to c r e a l e  a TPB questionnaire f r o m  Ajzen ( 2 0 0 2 a )  was also t h e  basis 

f o r  t h e  operationalization o f  s u b j e c t i v e  n o r m ,  which refiects t h e  perceived secial pressure to 
exchange knowledge w i t h  e x t e r n a l  p a r t n e r s  in O I - p r o j e c t s .  I n s l e a d  c f  d i r e c t  measures, 

I o p t e d  f o r  belief-based measures, where t h e  s t r e n g t h  o f  n o r m a t i v e  beliefs ( n , )  and t h e  

employees' m o t i v a t i o n  to c o m p l y  ( m , )  t h o s e  perceived s o d a l  demands are measured and 

m u l t i p l i e d  (cf. Ajzen and Madden 1986, p. 4 6 2 ) .  I n  t h e  end, subjective norm is calculated 

according to t h e  f o l l o w i n g  f o r m u l a  (cf. Ajzen 1991, p. 195, 2002a, p. 1 2 ) :  

In order to avoid possible scaling issues, it is recommended to normalize the calculated 
scores c f  s u b j e c t i v e  norm (cf. Bock e t  al. 2005, p. 9 5 ;  Jeon e t  al. 2011, p. 258). This was 

done i n  t h i s  s t u d y  acoording to t h e  approach o f  Bailey and Pearson ( 1 9 8 3 ) .  

WIIh regard to t h e  f o r m u l a t i o n  and n u m b e r  c f  items, I adapted t h e  measures f r o m  Bock 

e t  al. ( 2 0 0 5 ) ,  which have also been used by Huang et al. ( 2 0 0 8 )  and in an extended version 

by Jeon et al. ( 2 0 1 1 ) .  I n  t h e  s t u d y  c f  Bock e t  al. ( 2 0 0 5 ) ,  subjective norm is t h e  sum c f  t h e  

perceived social pressures created by t h e  CEO, t h e  i m m e d i a t e  supelVisor, and colleagues. 

Consequently, subjective n o r m  was operationalized using t h r e e  i t e m s  comprising two 
questions e a c h . "  T h e  il:ems' w o r d i n g  was adapted to t h e  O I - c o n t e x t  and a 5 - p o i n t  Likert 

seale was used. Fer t h e  t h r e e  questions to measure t h e  s t r e n g t h  o f  n o r m a t i v e  beliefs, t h e  

seale ranged f r o m  " v e r y  u n l i k e l y "  to ' v e r y  likely". Fer t h e  t h r e e  questions to measure t h e  

m o t i v a t i o n  to comply, t h e  seale ranged f r o m  ' s t r o n g l y  d i s a g r e e "  to ' s t r o n g l y  agree". 

" Three questions related t o  the strength of normative beliefs about the CEO, the immediate supervisor, and 
colleagues. Three more related t o  the associated motivation to comp/y with the wishes of these individuals. 
Ta come up with the three items that measured subjec:tive norm, the nonnative beliefs were weighted by 
the correspondlng motivation to comply. 
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T a b l e  6: Declslon Rules - f o r ' I n a U v e  versus Reftect1ve92 

1 .  D i r e d i o n  o f  C . u u l i t y  
How Is the dlrectlon of causallty from constlllct to 
measure implied by the concepbJal definition? 

• Are the items defining charactE:ristics or manifestations 
of the construct? 

• Would changes in the items cause changes 
In the constlllc:t? 
Would changes In the construct c:ause changes In the 
items? 

2 .  I n t : e r c h a n g e a b i l i t y  
• A r e  i t e m s  inten:::hangeable? 
• Should the i t e m s  have the same or similar content? Da 

the items share a common theme? 
Would dropplng one of the ltems alter the conceptual 
domain of the construct? 

3 .  C o v a r i a t i o n  
• I s  covariation among the items expected? 
• Should a change In one of the ltems be assoclated wlth 

changes in the ather items? 
4 .  N o m o l o g i c a l  N e t  

• Should the nomological net of the construct items 
differ? 

• Are the items expected t o  have the same antecedents 
and conseguences? 

71 

f o r m a t i v e  Model Reftectlve Model 

Items - +  Constlllct Constlllct - +  Items 

Character1st1cs ManIfestatIons 

Yes No 

No Yes 

Not necessarlly Yes 

No Yes 

Yes No 

Not necessarily Yes 
Not necessarily Yes 

Yes No 

No Yes 

Having considered the decision rules c f  Jarvis e t  al. (2003) (see Table 6), I decided to 
measure subjective norm formatively instead c f  reflectively, although this is in contrast to 
Bock e t  al. (2005) and Jeon e t  al. (2011).93 I based my decision on the following: FirsUy, 
subjective norm is composed c f  the perceived secial pressure caused by the CEO, the 
immediate supervisor, and colleagues because these three groups c f  people are expected to 

represent all c f  the possible souroes for social pressure within a professional context (cf. for 
example Karahanna e t  al. 1999, p. 201). Following this argument, the items are considered 
to define the construct. The causality is directed from the items t o  subjective norm. 
Secondly, i f  the social pressure caused by the colleagues was replaoed (e.g., by the social 
pressure caused by former supervisors or family members), i t  could be assumed the 
subjective norm construct would change, i.e., the change of an item is expected to alter the 
oonstruct. Conversely, moclifications in subjective nonn are not necessarily associated with a 
change in items. Thirdly, i f  one c f  the three groups of people were omitted and only the 
items related to the ether t w o  parties were used to measure subjective norm, the conceptIJal 
domain c f  the construct would be modified, i.e., the exclusion c f  one or more items would 
change the conceptual domain o f  subjective norm. Fourthly, i f  for example the value o f  the 

" " 
Jarvis e t  al. 2003, p. 203 
Aa:ording t o  Jarvis e t  al. 2003 and Fassott 2006, the majority of constructs are corredty specified as 
reflective or formative. Nevertheless, both articles say a considerable number of studies incorporate 
incorrectfy modeled constlllcts. When a misspecification was detected, consblJcts were mainly modeled as 
reflectIve even though formative measurement would have been more approprlate. 
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item relating to colleagues inaease due to a strenger normative belief and/or an increase in 
t h e  motivation t o  comply w i t h  colleagues' interests, i t  does n o t  necessarily have an e f f e c t  on 

t h e  items relating t o  t h e  CEO or t h e  immediate supervisor. Therefore, i t  is n o t  e x p e c t e d  t h a t  

t h e  value change c f  one item w i l l  immediately lead t o  changes in t h e  value c f  o t h e r  items. 

The last reason f o r  measuring subjective norm formatively refers t o  anteoedents and 

consequences o f  items. Colleagues, f o r  example, m i g h t  create social pressure because c f  

fellow employees' desire f o r  a f f i l i a t i o n  (see Murray 1938; Hili 1987). The immediate 

supervisor, on t h e  o t h e r  hand, w i l l  tend t o  create secial pressure b y  w a y  c f  a position o f  

power (cf. Blau 1964, pp. 1 1 5 f f . ;  Molm 1997, pp. 2 9 f f . ) .  Thus, t h e  antecedents c f  items are 

considered t o  be d i f f e r e n t .  Furthermore, t h e  perceived social pressure caused by t h e  

immediate supervisor is likely t o  have consequenoes o t h e r  than t h e  secial pressure 

generated b y  colleagues, i.e., t h e  consequences c f  items are e x p e c t e d  t o  be diverse. Besides 

t h e  arguments based on t h e  rules c f  I a r v i s  e t  al., t h e  f o r m a t i v e  measurement o f  subjeclive 

norm is f u r t h e r  supported b y  other researchers (cf. f o r  example Eckhardt et al. 2009, p. 15; 

Hsieh e t  al. 2008, p. 106; Herath and Rao 2009, p. 115; Karahanna e t  al. 1999, pp. 1 9 6 f . ;  

Umayem e t  al. 2000, pp. 424f.; Plant 2009, pp. 187ff.).94 

4 . 4 . 1 . 3  P e r c e i v e d  B e h a v i o r a l  C o n t r o I  

Fer t h e  operationalization o f  perceived behavioral control, which reHects t h e  i n t u i t i v e  

opportunities and capabilities f o r  exchanging knowledge w i t h  external partners in 

OI-projects, I again followed t h e  instrucöons o f  Ajzen (2002a). I considered d i r e c t  measures 

preferable (cf. Ajzen 2002a, pp. 6 f . ) .  Oue t o  t h e  evolved d i f f e r e n t i a t i o n  between perceived 

self-efficacy and perceived controllability (see Ajzen 2002b and chapter 3.1.3 f o r  more 

details on t h e  d i f f e r e n t i a t i o n ) ,  I decided t o  operationalize perceived behavioral control b y  

using items intended t o  measure self-efficacy and items anticipated t o  measure 

controllability. Even though several researchers have d e a l t  w i t h  t h i s  d i f f e r e n t i a t i o n  c f  

perceived behavioral control in t h e i r  quantitative studies (see T e r r y  and O'Leary 1995; 

Spar1<s et al. 1997; Manstead and Eekelen 1998), o n l y  Armitage and Conner (1999a; 1999b) 

gave an overview c f  all t h e  items t h e y  had used t o  measure self-efficacy and controllability. 

They additionally applied a principal component analysis t o  categorize t h e  items as either 

self-efficacy or controllability. Therefore, I based t h e  operationalization on t h e  seven items 

listed by Armitage and Conner (1999a). Fer reasons c f  linguistic consistency w i t h i n  t h e  

questionnaire, I reformulated items w i t h  question design i n t o  s t a t e m e n t s . "  Having done so, 

9 4  The dlscusslon points out that oplnlons regardlng the correct speclflcatlon of subjectrve norm (I.e., formative 
versus reflectlve) dlffer. Out of curloslty, I calculatecl two verslons of the theoretlcal model: F1rst1y, 
I calaJlated the model with a formatively measured subjeclive nenn (mode B; cf. Becker e t  al. 2012, 
p. 3 6 5 ) .  Secondly, I computed the same model, but with a refledive measurement of subjecl:ive narm 
(mode A). The results of the two calOJlations showed no meaningful qualitative difference. 

9 5  The item nTo w f m t  extent do you s e e  yourse/f i 1 S  c a p a b I e  o f  eating a Iow-fat diet?'(Arrnitage and Conner 
1999b, p. 41) mlght be redrafted as: " I  am c:apable of eatlng a Iow-fat die!:". 
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t w o  o f  t h e  reformulated items became v e r y  similar to items t h a t  were o r i g i n a l l y  in t h e  

s t a t e m e n t  design. To avoid redundancy, t h e  t w o  refonnulated items (one self-eflicacy i t e m ,  

one c o n t r o l l a b i l i t y  i t e m )  were deleted w i t l l O u t  replacement. Consequently, flve items were 

l e f t . "  The wording o f  these remaining items was adapted to t h e  O I - c o n t e x t  and a 5 - p o i n t  

U k e r t  scale ranging f r o m  " s t r o n g l y  disagree" to " s t r o n g l y  a g r e e "  was applied. I n  addition to 
t h e  f l v e  items suggested b y  Armitage and Conner (1999a), a sixth item regarding behavior's 

d i f f i c u l t y  to perform was employed, which has o f t e n  been applied in past research to 
measure seW-efficacy (see e . g . ,  T e n y  and O'Leary 1995; Spar1cs e t  al. 1997; Manstead and 

Eekelen 1998). T h e  phrasing o f  t h e  item was adapted to t h e  O I - c o n t e x t  and measured on a 

5 - p o i n t  Likert scale ranging f r o m  " v e r y  d i l f i c u l t "  t o  " v e r y  easy". I n  t h e  end, perceived 

behavioral control was operationalized using six items, whidl measured the construct 
reflectively. 

4 . 4 . 1 . 4  I n t e n t i o n  

For t h e  operationalization o f  R&D employees' i n t e n t i o n  t o  exchange knowledge w i t h  external 

partners in O I - p r o j e c t s ,  I again followed t h e  instructions o f  Ajzen ( 2 0 0 2 a )  and applied d i r e c t  

measures ( d .  Ajzen 2002a, p. 4). On t h e  basis o f  Bock e t  al.'s (2005) scale f o r  measuring 

t h e  i n t e n t i o n  o f  Korean employees t o  share knowledge - which has also been applied in a 

s l i g h t l y  modified version b y  Chow and Chan (2008) and l e o n  e t  al. ( 2 0 1 1 )  - t h e  wording o f  

t h e  items was adapted to t h e  context o f  knowledge exchange in OI-projects. According to 
Bock e t  al. (2005) and f o r  t h e  purpose o f  distinguishing between t h e  intention to exchange 

documented ( e x p l i c i t )  knowledge and undocumented ( i m p l i c i t  o r  t a c i t )  knowledge w i t h  

external partners in O I - p r o j e c t s ,  i n t e n t i o n  was operationalized as a Type I reflective second­

o r d e r  c o n s t r u c t "  ( r e f l e c t i v e  f l r s t . . , r d e r  constructs, reflective second-order construct; both 

measured in mode A) using a t o t a l  o f  five iterns. 98 All items were measured on a 5 - p o i n t  

U k e r t  scale ranging t r o m  " v e r y  u n l i k e l y "  to " v e r y  likely". T w o  o f  these were expected to 
measure t h e  i n t e n t i o n  to exchange documented knowledge and t h r e e  items were supposed 

to account t o r  t h e  intention to exchange undocumented knowledge (see Table 4). 

Consequently, t h e  l o w e r  o r d e r  components did n o t  have exactly t h e  same n u m b e r  o f  items. 

However, t h e  imbalance between t h e  measures o f  i n t e n t i o n  to exchange documented and 

undocumented knowledge was considered passable. Therefore, t h e  repeated i n d i c a t o r "  

.. 
" 

.. 
" 

Aa:ording to the principal component analysis canied out by Armitage and Canner 1999a, three of the items 
would measure setf-effic:acy and two would measure controllability. 
In prindple, a distinction is drawn between one-dimensional and multi-dirnensional constructs. 
One-dlmenslonal constructs cons1st of only one component. MultI-dImensional constructs (e.g., second-order 
constructs) would be expected t o  have multiple dimensions. For more details on multI-dImensIonal 
constructs or second-order construds see Becker e t  al. 2012; Edwards 2001; Jarvis e t  al. 2003; MacKenzie 
e t  al. 2011; Ringle e t  al. 2012, pp. appendix B; Wetzels e t  al. 2009 
Chin 1998a, p. x daimed that seconcl-order construds must be related to ether construct5 in the research 
model so they are the consequence or predictcn of other latent variables. This sbJdy fulfilled this criterion. 
Indlcator and ltem are equlvalent terms and used lnterthangeably. 
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approach (also known as indicator reuses approach), which is reoommended for Type I 
second-<lrder construct5 (cf. Lohmöller 1989, pp. 1300.; Wold 1982, pp. 4Dff), was applied 
to analyze the second-order model - even though the approach actually works best with an 
equal number c f  items (cf. Becker e t  al. 2012, pp. 365f.; Ringle et al. 2012, pp. appendix b). 

4 . 4 . 1 . 5  E n j o y m e n t  in H e l p i n g  

The operationalization of enjoyment in helping was based on the measures c f  
Kankanhalli e t  al. (2005), which has also been used by Lin (2007b) and leon e t  al. (2011). 
The wording of the four items was adapted to the context c f  knowledge exchange in 
OI-projects. During the main pre-test (see chapter 4.4.2), half c f  the respondents stated that 
two of the four items were very similar and, thus, hard to distinguish. The respondents were 
asked which of the two questions they considered more comprehensible and meaningful. 
The item that was assessed to be more difficult to understand was excluded from the final 
questionnaire. The remaining three items were refieclively measured on a 5-point Likert 
scale ranging from "strongly disagree" to "strongly agree". 

4 . 4 . 1 . 6  S e n s e  o f  5 e I f - W o r t h  

Sense c f  self-worth was measured using five items adapted from Bock et al. (2005). These 
items have also been employed by Huang e t  al. (2008), Teh and Yong (2011), and Tohidinia 
and Mosakhani (2010), even though Tohidinia and Mosakhani named the construct 
differently. The wording c f  the five items was adapted to the OI-context. The items were 
refieclively measured on a 5-point Likert scale ranging from "strongly disagree" to "strongly 
agree". 

4 . 4 . 1 . 7  Reciprocity 

The operationalization c f  reciprodty was based on the measurement by Kankanhalli et al. 
(2005), which has also been applied by leon e t  al. (2011). The items' wording was adapted 
to the OI-context and refieclively measured on a 5-point Likert scale ranging from "strongly 
disagree" to "strongly agree". 

4 . 4 . 1 . 8  Rewards 

Far the operationalization of rewards, I followed the measurement b y  Kankanhalli et al. 
(2005), which has been used in a slightly modified version by Lin (2007b) and Tohidinia and 
Mosakhani (2010). The wording of the five items was adapled to the OI-context. During the 
main pre-test (see chapter 4.4.2), three c f  the four respondents indicated (independent from 
each other) the literature-based incentives given in the questionnaire would not motivate 
R&D employees to exchange knowledge with extemal partners in OI-projects. I n  f a c t ,  they 
would be more motivated by things not directly granted from within the organization. 
When they were asked abaut factars that would better motivate R&D employees to 
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exchange their knowledge in OI-projects, all pre-testers stated similar things. These were 
gathered and the wording was adapted to the other reward items. As a result, FM! additional 
items were added to the original Hve reward items from Kankanhalli e t  al. (2005). 
In the end, reward was measured using ten items (see Table 5), which were all measured 
reflectively on a 5-point Ukert seale ranging from "strongly disagree" to "strongly agree". 

4 . 4 . 1 . 9  ControI Variables 

To conbrol for aspects that could influence the results c f  the theoretical model without being 
explicitly part c f  it, information about employees' OI-<!Xperience, employees' personality, 
demographie data and work-related characteristics were collected. 

The First conbrol variable relates to the experience with different OI-partners. Employees 
were asked how often they had collaborated on OI-projects with universities/research 
institutes, customers, suppliers, competitors, and other indusbial partrJers. The employed 
5-point Ukert seale ranged from "very rarely" to "very olten". 

The second control variable relates to the number of OI-projects. Employees were asked to 
state the number c f  OI-projects during the last three and the last ten years, respectively. 

The third control variable relates to the personality c f  employees. By employing the ten-item 
personality inventory used by Gosling e t  al. (2003), the ' B i g  Rve" main personality tralls 
(extraversion, agreeableness, conscientiousness, emotional stability, and openness to 
experience) were measured. Each personality trait was measured using t w o  items, one c f  
which was a reversed coded item. All items were measured on a 5-point Likert seale ranging 
from "strongly disagree" to "sbrongly agree". 

To conbrol for the influence o f  demographics, employees were asked to state their age, 
gender (male/female), highest educational degree (drop-down menu: apprenticeship, 
bachelor degree, master degree/diploma, PhD degreetdoctorate, ethers) and t o  name their 
Held c f  education (e.g., chemical physics, material seience, business administration). 

The last control variables were work-related. Employees were asked to state their tenure and 
the country where they work.'oo 

In addition to the control variables, an open-ended question regarding important 
requirements for knowledge exchange in OI-projects was integrated into the questionnaire. 
Employees were requested to state up to Flve requirements that would allow them exchange 
their knowledge with external partners in OI-projects. Respondents could also give feedback 
at the end c f  the survey. 

100 Two c f  the four partidpating companies da not have a combined department for R&D; insteacl they 
differentiate between research and development. Since both companies asked for a differentiated analysis 
of Öleir company-specific 1'9JIts, an additional question was added t o  Öleir questionnaire and employees 
were asked about thelr functlonal affll1atlon. 
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4 . 4 . 2  _lest 
The pre-test was conducted in March and April, 2012, and consisted c f  !wo s t e p s .  

Firstly, four scholars assessed the suitability c f  scales and the comprehensibility c f  the 
original, i.e., English questions and possible answers. Their feedback was compiled and the 
feasibility c f  their suggested adaptations was assessed. I f  their suggestions improved 
comprehension without altering the original item or its construct significantly, the changes 
were adopted. Following feedback fram the First pre-testers, the main pre-test with four 
representatives of the participating companies was conducted. l O I  Three pre-testers checked 
the German survey, one the English version. All pre-testers received an e-mail w i t h  the link 
to the online survey (where they could select the language) and a print version of the 
questionnaire. The pre-testers were requested to complete the questionnaire online and note 
their comments on the printed version, so that we could discuss their feedback during a 
30-minutes' debriefing call. The pre-testers were asked to pay special attention to the 
comprehensibility c f  the questions and possible answers; the f i t  between questions and 
scale; and the structure c f  the questionnaire. Furthermore, they were asked t o  keep track of 
the time they would need to complete the survey. After all debriefing calls were conducted, 
the feedback was again compiled and the feasibility c f  suggested modifications was 
assessed. The pre-test involving the company representatives led to some minor changes in 
wording and !wo major changes in the questionnaire: One c f  the items designed to measure 
enjoyment in helping was excluded due to perceived redundancy (see chapter 4.4.1.5). The 
pre-test feedback also suggested i t  would b e  worthwhile to complement the existing reward 
measures with flVe additional items to either improve the measurement c f  the existing 
reward construct or to introduce another type of reward that might be expected to have a 
stranger impact on R&D employees' attitude. ' D 2  I n  case that the later conducted exploratory 
factor analysis (see chapter 6.4.1.1) suggested to differentiate between!wo separate reward 
constructs, the hypothesis regarding rewards derived in chapter 3.3.5 would need to be 

sub-divided as follows, where 'reward AN would b e  measured using the original items 
derived fram the literature and 'reward B N using the pre-test items: 

H 7 a :  RewarrJ A h a s  a negative i m p a c t  o n  R & D  e m p l o y e e s '  a t l i t I J d e  t o w a r r J  

e x c h a n g i n g  t h e i r  k n o w l e d g e  w i t h  e x t e m a l  p a t t n e r s  i n  OI-projects. 

H 7 b :  RewarrJ B h a s  a p o s i t i v e  i m p a c t  o n  R&D e m p l o y e e s '  a t t i t u d e  t o w a r r J  e x c h a n g i n g  

t h e i r  k n o w l e d g e  w i t h  e x t e m a l  p a t t n e r s  i n  OI-projects. 

101 The pre-testers hacl been asslgnecl by the dlrect oontact In the respectIVe oompanles. 
102 As already expIained in dJapter 4.4.1.8, Öle pre-testers indicalEd Öle literabJre-based incentives detailed in 

the quesHonnaire would not motivate them. Instead, they suggested five other factors with a higher 
potential t o  motivate R&.D employees t o  exchange knowledge with extemal partners in OI-projects. In 
contrast t o  the five original reward items - which drew mainly on hygiene factors - the five factors added by 
the pre-te5ters are assodated wtth mottvators (see Herzberg e t  al. 1959; Herzberg 1968). 
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4 . 4 . 3  D a t a  CoIIection 

Each of the four participating companies prepared a mailing list. All of the employees on the 
list were expecred to have experience with OI-projects, during which they had personal 
contact with external partners. Company A appointed 93 relevant people, Company B named 
40 R&D employees, Company C prepared a list with 135 names, and Company D appointed 
15 personnel (see Table 7 ) .  

To contact the identified employees and distribute the link, I developed a cover letter 
for each company. All cover letters had the same structure and comprised a short 
introduction detailing information on myself and the research topic, an emphasis on the 
importance of participation for the company and the research project, a deadline and the 
request to complete the survey within the given time (about 14 days), a link to the online 
S U r v e y ' 0 3 ,  and advice on how to choose the appropriate language (as the questionnaire 
would b e  available in German and English). The employees were also informed the survey 
was anonymous, responses could not b e  linked to personal data, and i t  would take 
7-10 minutes to complete. Employees were encouraged to send me an .,.mail i f t h e y  had any 
questions. 

Companies A and C decided to independently distribute the survey link to the pre-defined 
group of employees. The other ! w o  companies personally informed each assigned employee 
about the survey and requested their participation. However, I distributed the link after I had 
received the mailing list. The data collection began in the middle of June 2012, when the 
survey link was distributed t o  employees of companies A and B. I t  was completed in the 
middle of August 2012; one month after the last employees had received the survey link. 
As detailed in the cover letter, employees had 14 days to complete the questionnaire. Since 
the data collection period ove~apped with German summer holidays, they were granted an 
additional week before they received a fiiendly reminder. 

4 . 4 . 4  D a t a  Clei1nsing, D a t a  Preparation and R n a l  Sampfe 

In sum, 283 employees were contacted but only a total of 199 clicked on the survey link. 
46 of the 199 viewed the welcome page of the survey but did not then proceed to the flrst 
question. These cases were immediately excluded from the sampie (see Figure 14). 
The remaining 153 cases were investigated with respect to missing data and ouHiers: 
21 questionnaires had not been completed so spedal attention had to be paid to the missing 
data and the application of remedies in these cases. The other 132 respondents had flnished 

103 Each company had its own link tri allow responses to be assigned to the companies. However, the 
quesHonnalres were ldentlcal except for the single questlon regardlng an employee's functlonal affiliation. 
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t h e  s u r v e y  and answered all of Öle m a n d a t o r y  questions (see d l a p t e r  4.4.1).'01 

Nevertheless, missing data in t e r m s  of invalid values and o m i t t e d  infonmation on age and/or 
g e n d e r  as weil as o u t l i e r s  was also discovered. 20 of Öle 153 responses were f i n a l l y  excluded 

f r o m  Öle sampie. 

199 
20 

153 

Total View Total Responses Deleted Sampie 

C l  Unfinished R e s p o n s e s  _ Finished Responses 

4.4.4.1 Missing DiJ/a 

I n  general, missing data can o n l y  be ignored i f  t h e y  a r e  p a r t  o f  t h e  research design. 

Since Ölis is n o t  Öle case in t h i s  s t u d y ,  Öle e x t e n t  of missing data ( p e r  response/case and p e r  

i t e m )  and t h e  randomness w i t h  w h i d l  t h e  missing data occur had t o  be d e t e r m i n e d  so as t o  

decide an a p p r o p r i a t e  missing dam remedly (cf. Hair e t  al. 2008, pp. 4 4 f f . ) . " "  According t o  

U t t l e  and Rubin ( 1 9 8 9 ) ,  t h e r e  a r e  Ölree strategies f o r  handling missing data: i m p u t a t i o n  

(I.e., missing values a r e  r e p l a t e d  by suitable a p p r o x i m a t i o n s ) ;  w e i g h t i n g  ( I . e . ,  incomplete 

cases a r e  excluded f r o m  t h e  analysis and t h e  remaining complete cases given a new 

w e i g h t ) ;  and analyzing i n c o m p l e t e  data d i r e c t i y .  The m o s t  a p p r o p r i a t e  s t r a t e g y  depends on 

many f a c t o r s ,  including t h e  e x t e n t  and randomness of missing data (see Graham e t  al. 2 0 1 2 ;  

Hair e t  al. 2008). Each of t h e  strategies has i t s  advantages and pitfalls. 1 0 7  T h e r e f o r e ,  

a certain bias has t o  be accepted in cases o f  missing data. 

1001 Eight of the 132 respondents did not s t a t e  their gender 2Ind/or age because these details ware not 
mandalDry and CDUId be ignored without canceling the survey. 

105 Author's Illustration 
106 Aa:ordlng t o  Halr e t  211. 2008, p. 47, the eKtent cf mlsslng data Is determlned by the percentage of ltans 

with missing values per case and the percernage of cases with missing values per Rem. According t o  Cole 
2008, pp. 216f., three t y p e s  c f  randomness can be distinguished: Data can be missing completely a t  
randorn (MCAR)i missing a t  random (MAR}i or missing not a t  random (MNAR). In this study, 2111 missing 
values were considered tri be completely a t  random (MCAR). 

107 For a mcre detalled dlSQIsslon see A1l1son 2001; Graham e t  al. 2012; Schafer e t  al. 2002 
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As mentioned in chaprer 4.4.4 and shown in Figure 14, 21 c f  153 respondents did not finish 
the survey. The share c f  missing values differed considerably b y  case and ranged fram 

2.9% to 95.6%. To enable a meaningful data analysis, I followed the recommendation o f  

Hair et al. (2008, p. 48) and conducb!d listwise deletion (also known as casewise deletion or 
complere-case analysis, d .  Graham et al. 2012, p. 155) in 14 cases, where missing data 

affected the dependent variable "intention". A further 1 w o  cases were disqualified due to 
employee feedback where some c f  the questions had been answered "neutral" for personal 
reasons. ' 0 8  Another case with a 32.4% share o f  missing values and a complete randomness 

in missing data (MCAR) was deleted because the missing data affecb!d all flVe items o f  the 
"perceived behavioral contral" construct. The remaining four (out o f  21 unfinished) 

responses were usable for the analysis, even though they were not completely filled out. The 

share c f  missing values per case ranged fram 14.7% to 23.5%, but the missing data only 
concerned the contral variables and occurred completely a t  random (MCAR). 

132 c f  153 employees finished the survey. Due to the feedback o f  three employees who 
were unable to give meaningful answers, these were also removed from the sampie. Eight o f  

the remaining 129 respondents had only answered all o f  the mandatory questions and so did 
not state their gender and/or age. I n  addition, one c f  these eight respondents obviously did 

not reply reasonable to the personality-related questions (Big FlVe), i.e., these Big Five 
related values were declared missing. The declaration c f  missing data due to invalidity was 

also made in three other cases: The input regarding the field c f  education was not usable 
twice and one case showed equal values for age and tenure, which suggests an entry errar. 

In summary, 129 c f  the completed responses were considered usable f o r  the analysis - o f  
these, 118 were entirely complete. Only one o f  the 11 cases with missing data had a share 
c f  missing values above 10%.'09 Furthermore, missing data only concemed the contral 

variables and occurred completely a t  random (MCAR). 

Overall, after identifying all o f  the responses containing missing data and conducting listwise 

deletion for all c f  the cases where this remedy was considered most apprapriate, a total o f  
133 responses was left. 15 o f  these 133 responses still had missing data but only contral 
variables were affecb!d in these cases. The share o f  missing value per case ranged from 

1.5% to 23.5%. Based on the 133 cases, the share c f  missing value per contral variable 
ranged from 2.3% to 8.3%. Since the missing data did not affect model-relevant items and 

the share o f  missing value was mainly beyond 20%, a pairwise deletion (also known as 

available-case analysis, d .  Graham et al. 2012, p. 155) was considered more applicable for 
the 15 cases than replacing the missing values with calculated values ( d .  Cole 2008, 

lOB I t  was not possible to say which questions had been answered "neutral" and which had been answered 
truthfully using the "neither ... nor ... R option, Le., the missing value!ii coulcl not be dearly identified. 
lherefore, both c:ases were excluded from analysis. 

109 Aa:ording to a rule of thumb of Hair e t  al. 2008, p. 47, missing data c:an be ignored if the share of missing 
value per c:ase Is under 10%. 
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pp. 271ff.; Hair e t  al. 2008, pp. 44ff.).'l0 Therefore, pairwise deletion was oonducted during 

the data analysis o f  these 15 cases. 

4 . 4 . 4 . 2  OuUiers 

To identify outliers, a non-recursive procedure formulated b y  Seist and Jolicoeur (1994) was 
employed. I f  sampie size is a t  least 100, this approach suggests a cut-<Jf'f soore o f  2.5 

standard derivations from the mean. By applying this threshold, three outliers were detected 
within the sampie o f  133. All outliers were related to the oontrol variable that evaluates the 
OI-experience by requesting the number c f  OI-projects during the last three and ten years 

respectively. 5ince the identifled outliers ooncemed only one oontrol variable and all ether 
answers seemed reasonable, the outliers were not excluded fram the analysis. Instead, 
truncation was applied, i.e., the oonspicuous values relating to the number o f  OI-projects 

were replaced b y  the next possible plausible value, which maintained the order c f  data and 
simultaneously abated distributional issues (cf. Osborne 2008b, p. 208). 

Afulr oonsidering missing data and outliers, the data cleansing process led to a final sampie 
size c f  N = 133 (118 cases were oomplete and 15 responses had missing values a t  oontrol 

variable related items). Table 7 gives an overview c f  the sampie. 

T a b l e  7: Sampie,. Flnns, and Responses 

Contac:bld VIew Unftnlshed Flnlshed UsabIo --EmDlovees On!! Resegnses Resegnses Resegnses R a t e l l l  

CompanyA 93 19 7 5 6  58 6 2 . 4 %  
Company B 4 0  2 2 3 6  3 3  8 2 . 5 %  
CompanyC 135 23 5 3 4  3 5  2 5 . 9 %  
Come2~D 15 2 7 6 7 4 6 . 7 %  

Total 283 4 6  21 132 133 4 7 . 0 %  

4 . 4 . 5  M e t h o d  o f  D a t a  A n a l y s i s  

In this study, more than three v a r i a b l e s ' "  had to be analyzed simultaneously. Therefore, 
only multivariate data analysiS methods oould be employed (cf. Bryman 2008, p. 330). Of all 

multivariate methods (e.g., regression, conjoint analysis, cluster analysis),113 structural 
equation modeling in particular has attracted the attention c f  secial seience researchers and 

interest in this application has been growing (cf. Anderson and Geribing 1988, p. 411; Chin 

1998a, p. 7; Rigdon 1998, p. 251; 5hook e t  al. 2004, pp. 397ff.). This is mainly due to its 

110 As already mentloned, e / e r ' f  strategy for handling mlsslng data, I.e., IIstwlse deletion, palrwlse deletion and 
(any kind of) imputation all have inherent bias (see CoIe 2008). Therefore, t h e  decision comes down t o  a 
choice of whim bias is the most acceptable. 

111 The response rate equals the usable responses divided by contacted employees. 
112 In the foIlowing, variable and construct are equivalent tenns and used interchangeably. 
113 For an overvIew of methods for multlvar1ate data analysis see Halr e t  al. 2008; Backhaus e t  al. 2011. 
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ability ID analyze multiple relationships between numerous independent and dependent 
variables simultaneously (see Gefen et al. 2000). This enables researchers ID develop causal 
models and ID t e s t  related hypotheses (see Bagozzi 1980). Another dedsive benef~ is that 
latent, unobservable oonstructs can be included and oonsidered in Ihe analysis (see Fornell 
and Larcker 1981). 

Structural equation models oonsist of a measurement model and a structural model 
(see Backhaus et al. 2011; Hair et al. 2008; Jarvis et al. 2003; Weiber and Mühlhaus 2010). 
The measurement model, which is also known as the outer mode100mprises a seledion of 
manifest items that are directly measurable or observable and related ID a certain construct 
(see Fornell and Larcker 1981; Tenenhaus et al. 2005). The structural model, which is also 
known as the inner model, represents Ihe assumed causality between the oonstructs 
(see Anderson and Gerbing 1988; Tenenhaus et al. 2005). 

Structural equation models can be differentiated between oovariance-based and variance­
based approaches (see Backhaus et al. 2011; Dijkstra 1983; Fornell and Bookstein 1982; 
Fornell 1987; Gefen et al. 2000; Lohmöller 1989; Tabachnick and Rdell 2007). 
The covariance approach can be traced back ID Ihe work of Jöreskog (1970; 1973). 
The estimates of the parameters are based on the covariance matrix and maximum­
likelihood is applied. The covariance approach is implemented in software applications such 
as LlSREL (linear structural relationships, see Jöreskog and Sörbom 2001) and AMOS 
(analysis of moment structures, see Arbuckle 2006). The variance-based approach, on Ihe 
other hand, is attributable ID Wold (1966; 1975; 1982). This is a oomponent-based 
approach, which uses a partial least squares procedure (PLS) ID estimate Ihe model. 
This approach is implemented in software applications such as SmartPLS and PLS-Graph 
(see Temme et al. 2010). 

Since covariance-based and variance-based estimating approaches are based on different 
analytical techniques, the application areas and the demand on data differ. I n  order ID select 
the most appropriate approach, I followed Ihe decision-making criteria suggested b y  several 
researchers (cf. Chin and Newsted 1999, p. 337; Hair et al. 2011, pp. 143f.; Hair et al. 2012, 
pp. 4191f.; Henseler et al. 2012, pp. 261ff.; Weiber and Mühlhaus 2010, pp. 65ff.). 
These aiteria mainly refer ID statistical properties (e.g., latent variable soore), data 
characteristics (e.g., sampie size, distribution), model characteristics (e.g., model oomplexity, 
formative measures), and research objedives (e.g., theory testing, prediction) (cf. Henseler 
et al. 2012, pp. 261ff.). I n  Ihis study, Ihe following four detelTl1ining criteria mainly 

influenced the decision ID use PLS, i.e., variance-based structural equation models: 

. /  Applicability for small sampie sizes - In oontrast ID covariance-based structural equation 
models, PLS is able ID provide robust outoomes even i f  the number of observations is low 
(cf. Chin and Newsted 1999, pp. 326ff.; Ringle et al. 2009, pp. 22ff.). Chin (1998b, 
p. 311) introduced a rule of Ihumb for PLS, saying that Ihe minimum requirement 
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regarding sampie size equates t o  t e n  t i m e s  t h e  highest number c f  items pointing to a 

formatively measured construct o r  ten times t h e  highest number c f  structural paths 

pointing t o  a latent c o n s t r u c t . ' "  Relating t o  m y  study, where t h e  dependent variable 

" a t t i t u d e "  features t h e  most complex f o r m a t i v e  relationshi p l l 5 ,  t h i s  rule c f  t h u m b  

suggested a minimum c f  50 observations. Thereby, t h e  final sampie size c f  N = 133 

(see chapter 4.4.4) exceeded t h e  minimum requirement by far. However, t h e  133 

observations would n o t  be sufficient f o r  t h e  covarianoe-based approach (cf. Chin and 

Newsted 1999, pp. 309f.; Sosik et al. 2009, p. 16), which suggested t h e  usage c f  PIS . 

. ;  Convenient integration c f  f o r m a t i v e  constructs - Generally, i t  is possible t o  integrate 

formative measures in PLS and in covarianoe-based structural equation models 

(see Bollen and Davis 2009; Diamantopoulos and Riefter 2011). However, to guarantee 

model identification in covariance-based approac:hes, researchers must consider specific 
constraints regarding t h e  model, whid1 o f t e n  contradict t h e  theoretical f r a m e w o r k  

(cf. Hair e t  al. 2012, p. 420). This is contrary to varianoe-based structural equation 

models, where t h e  involvement o f  f o r m a t i v e  measures tends t o  be relatively 

unproblematic (cf. Henseler e t  al. 2009, p. 290; Henseler e t  al. 2012, p. 267). Therefore, 

PLS is t h e  recommended alternative t o  covariance-based approaches i f  formative 

measurement models are incorporated into t h e  theoretical f r a m e w o r k  

(cf. Diamantopoulos and Winklhcfer 2001, p. 274). Since t h e  subjective norm construct 

was measured formatively in t h i s  study (see chapter 4 . 4 . 1 . 2 ) ,  PLS was considered most 

suitable . 

. ;  No distributional assumptions - Contrary t o  covarianoe-based structural equation models, 

PLS does n o t  require t h e  normal d i s t r i b u t i o n  c f  data f o r  a stable parameter estimate 

(cf. Reinartz e t  al. 2009, p. 336), i.e., n o n - n o r m a l i t y  does n o t  cause estimation bias in 

PLS (cf. Hair et al. 2011, pp. 1 4 3 f f . ) .  Even though Reinartz e t  al. ( 2 0 0 9 )  demonstrated 

t h a t  n o n - n o r m a l i t y  does n o t  neoessarily have a negative e f f e c t  on t h e  q u a l i t y  c f  

covariance-based estimates, Ringle e t  al. (2009) showed t h a t  t h e  combination o f  non­

n o r m a l i t y  and f o r m a t i v e  measures in covarianoe-based structural equation models lead t o  

significant losses c f  accuracy and robustness. Since t h e  m a j o r i t y  c f  data in t h i s  study was 

n o t  normally distributed (see chapter 6 . 1 . 1 )  and a f o r m a t i v e  construct was incorporated, 

i t  was advisable t o  apply t h e  varianoe-based approach (cf. Hair e t  al. 2011, p. 144; 

Ringle e t  al. 2009, pp. 1 7 f f . )  • 

. ;  Focus on prediction r a t h e r  than t h e o r y  testing - Most sd10lars agree covariance-based 

approaches are t h e  most suitable f o r  testing a theory, whereas varianoe-based structural 

equation models are most appropriate f o r  predicting relationships and ( f u r t h e r )  

114 l h e  minimum requirement for a sampIe size in PL5 is defined by the larger number of the two 
multiplications. 

115 Fwe strucbJral paths (enjoyment in helping, sense c f  self-worth, reciprocity, reward A, and reward B) point 
to the attitude c:onsbucl 
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developing theories (see e.g., Chin and Newsted 1999; Hair e t  al. 2012; Lehner and Haas 
2010, p. 81). This is particularly reasoned in the requirement o f  covariance-based 

approaches t o  model all theoretical relationships in order to test a theory as a whole, 

while PLS is not t h a t  striet and, therefore, can be used to test portions o f  a theory. 
( c f .  Sosik e t  al. 2009, pp. 12ff.). The Tl'B, which contJibuted considerably to the research 

model o f  this study, is a well-established theory (see chapter 3.1). The research objeetive 
was not to test the entire theory; rather the goal was to prediet employees' intention t o  
exchange knowledge in OI-projects as weil as their attitude toward knowledge exchange 

in OI-projects and to explain as much o f  the variance as possible o f  these ! w o  dependent 
variables. Furthennore, the study tried to explore the factar most likely to inftuence 

attitude and intention. Therefore, the application o f  PLS was recommended (cf. Hair et 

al. 2011, pp. 143f.). 

As explained above, variance-based structural equation modeling was considered the most 
appropriate approach and, therefore, PLS was chosen as the data analysis method. The 

analysis was conducted b y  applying SmartPLS 2.0 (M3) Beta and PASW Statistics 18. 

4 . 5  e h a p t e .  SUmmary 

In consideration o f  the advantages and disadvantages o f  qualitative and quantitative 

research methods, a mixed-method approach using three phases was adopted. Firstly, 

12 R&D managers were interviewed and MaxQDA was used f o r  the analysis. Secondly, an 
online survey among R&D employees was conducted to test the research model and related 
hypotheses. The research model was operationalized based on exisöng constructs and items. 
The pre-test added f i v e  items (related to the reward construet) to the final questionnaire. 

After the data cleansing, a final sampie o f  133 usable responses remained. The data were 

analyzed through variance-based structural equaöon modeling (PLS). Lasöy, the findings 
were discussed with scholars and R&D representatives from ! w o  participating companies 

during three follow-up group discussions. 



5 Findings from Q u a l i t a t i v e  P r e - 5 t u d y  ( I n t e r v i e w s )  

This dlapter summarizes the findings fram interviews conducted with R&D managers,116 The 
flrst sub-chaptEr provides insights into their understanding c f  open innovation. I n  the second 
sub-ehapter, the typical procedure for setting up an OI-project is described. Therealter, the 
foeus lies on the seareh and selecHon by companies c f  an appropriate OI-partner. The fourth 
sub-ehapter deals with the basic conditions for an OI-project. Finally, the advantages and 
challenges o f  open innovation are considered. 

5 . 1  Open Innovation ftom an RM> Perspective 

Since the partieipating companies in this study had publicly communicated the importance of 
an OI-approaeh, I e x p e c t e d  open innovation would b e  a very relevant topie within their R&D 

departments. The interviews conflrmed this expectation: Open innovation was repeatedly 
highlighted as a valuable and irreplaceable pillar of R&D in all of the companies. In the most 
general sense, open innovation reflecls for the interviewees their company's ambition tD 
open up the innovation process and to co-operate with external partners. Relating this 
interpretation to the project portfolio c f  R&D departments means that every innovation­
related activity, project; or alliance conducted with at least one external partner can b e  

categorizecl as open innovation. Consequently, strategie alliances with the purpose c f  
oollec.tive innovation are a form o f  open innovation: 

"WeI' I assume t h a t  [. .. ] I have a t  l e a s t  a > e I ) '  b r o a d  definition o f  o p e n  innovation. 
8asica11Y- i t  invo/ves all innovation plans. all reseatrh profr!dS- reseatrh co-opemtion t h a t  
we u~ke w i t h  someone who i s  e x t e r n a l  to t:he company and p o s s e s s e s  s p e c i a l  

c a m p e t e n d e s  • • ( M )  

But besides broadly formulated definitions, interviewees also stated conerete eharacteristics 
c f  open innovation. Two aspects were espedally emphasized and repeatedly highlighted 
as important elements. The flrst aspec! refers t o  a eompany's own s t a t e  c f  knowledge and 
resulting demands on the skills c f  the external partner: 

''Open innovation means t h a t  . . e  / o o k  f o r  e x t e m a l  partne!S [. . . ]  b e y o n d  t h e  internal 
~tffic [ a n d ] l E I c h n o l o g i c a l  stare o f  k n o w I e d g e  in orrIer ID aa:elerare t h e  ~t 

pr-ocess f o r  new products. ' ( 8 2 ;  a d d e n d u m  b y a u t h o r )  

Hence, a central element of open innovation is that the external partner brings in expertise 
the host company does not have - or has only to a limited degree. This external know-how 

116 The interviews were concluc:ted in German. Therefore, all personal quOlations in this chapter were translated 
inlD English faithful t o  t h e  original. The findings were partially published in Herstatt and Nedon (2014). 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_5, © Springer Fachmedien Wiesbaden 2015
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oomplements the internal knowledge base and SO oontributes to the improvement o f  
a oompany's innovation process: 

" T h e  p o i n t  15: Wh/ch extemal partners - possessIng e x p e t t I s e  t h a t  we d o  n o t  have - can b e  
connected reasonabIy a n t i  d e v e t f y ?  H o w  can I a e a t e  value f o r  t h e  own company o u t  o f  

ltJis? S o  basically, h o w  am I e s t a b l i s h  a s c i e n t i l i c  network and extract t h i n g s  out 0 '  tl7is 

s c J e n t l f l c  n e t w o r k  / h a t  helps me ID e I I h e r  m i t  up o r  acre/erate m y  innovation process?" 

(A4; anonymized b y  author) 

' [ W e  are /ooking] f o r  parlne!s, who p o s s e s s  certain tedmologies we d o  n o t  halle i~ 

b u t  where we halle t h e  _ i n g  o r  t h e  opinion / h a t  t h e  combination o f  o u r  technofogy w i t h  

t h e i r  technologies could o f f e r  an innovation advanlBge, N ( B 2 ;  addendum b y a u t h o r )  

A second aspec! repeatedly emphasized was the mode of co-operation, The interviewees 
regard open innovation as dose, intensive, and systematic co-operation with a partner, i.e., 
problems are brought to external partners w i t h  a view to finding solutions, Open innovation 
means beooming involved in a pennanent and iterative exchange with a partner, Through 
intensive oollaboration with different partners, adynamie network with a small static oore 
evolves, This is n o t  only desirable - i t  is intentionally fostered in R&D: 

''[Open innovation d o e s  n o t j u s r  mean I D ]  p I a c e  assignments extemal/y, I e t  t h e  p r o j e c t  b e  

execrJte4 a n t i  a s k  a f t e r  / w o  yea/S: 'What's t h e  soIutton?' I t  15 r a t h e r  a pennanene iterative 
exchange a n t i  t h e  al/ocation o f  emp/oyees f r o m  t h e  researrh department [ . . ]  who are able 

ID compeiently accrJITIpany i t  • ( A 5 ;  addendum b y a u t h o r )  

Another finding from the interviews was that the R&D managers distinguish between the 
forms of open innovation described above (i.e., close oollaboration with iterative exchange) 
and open, anonymous, worldwide calls for proposals (i.e., crowdsourdng). They tend to be 

skeptical o f  the second approach. Although they oonsider crowdsourdng as a fonn o f  open 
innovation, they rarely apply i t  - especially in oomparison with other OI -approaches, As an 
explanation for this imbalance, interviewees referred to some challenges associated with 
aowdsourcing, Firstly, i t  can b e  difficult to explain a problem without the need for follow-up 
discussions. R&D managers also v i e w  the lack of oonfidentiality inherent in crowdsourcing as 
a deterrent. Thirdly, an open request for a proposal is a black box, i.e., the output o f  such an 
open call can hardly b e  oontrolled. Lastly, crowdsourcing is perceived as a oompetition to 
internal efforts. 

In summary, the R&D managers generally defined open innovation as the extension o f  the 
innovation process and the integration of external partners. However, from their perspective 
two additional elements characterize open innovation and oomplement the definition. Firstly, 
i t  refiects the oombination of internal and external knowledge and the pooling of mostiy 
oomplementary expertise. Secondly, open innovation stands for the close oo-operation with 
at least one external partner, in which the partners learn from each other through intensive 
knowledge exchange and so advance innovation processes. Another finding was that the 
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exchange c f  knowledge, whieh can be interpreted as the coupled OI-process, is in the 
forefront at their companies: 

'1{ we s t a l t  co-operal/ons wIth a c a d e m / c  partners, we btfng k n o w f e d g e  Ir> the o u t s i d e  Ir> 

s u c h  a degree as we name questions openly. [ . . ]  A n d  a/one t h r o u g h  the delinition o f  t h i s  

issue a n d  t h e  e/aboration for tIJe coIleagues a t  t h e  university, i t  i s  not j u s t  obtaining things 
they are doIng, b u t  rather we [ . . ]  engage In adVance b y  telffng things a n d  desatblng 
p r o b l e m s  a n d  e x p e c t  noIhing äff the p o i n t  / h a t  we g e t  something b a c k .  ' ( A 6 )  

5 . 2  S e t t I n g  u p  O I - P r o J e c t s  

During the product development, ideas normally pass through a stage-gate process 
(see Cooper 1990, 1996) - regardless c f  whether extern_I partners are involved or not. 
However, i f  a company wants to benef~ from open innovation, addilional steps are 
neoessary: 

''Since one yeal", we have this f a c e - g a r e  process, where the innovaUon actually s t a t t s  wIth 
me crmskIering [ .. ] w h e I h e r  i t  f i t s  wIth [ a u r ]  r o r p o r a r e  slTätegy. What are the undetlying 
business potentials? / s  [ . . ]  an above-average growlh possible? we always have this 
prooess. WheIher [ d a  this d o s e d  /oop o r  wIth a p a r l I 1 e r  [ . . ]  [ t h i n k  the prooess is no 
d i f f e r e n t .  O f  coutSe, open innovaüon is a 1 _  more cxxnplex. because you have a higher 
n e e d  f o r  a>-ordinaUon . • ( A l ,  anonymized b y  author) 

When asked about any additional steps intrinsie to the OI-process, interviewees give very 
similar responses, whieh tend to coindde with the literature (for an overview see ehapter 
2.1.3.3.). Initial tasks in partieular are described in detail, indicating the effort that tends to 
be associated with this phase. According to interviewees' answers, the innovation process 
starts b y  identifying strategically important Helds o f  innovation that have to be developed. 
Once the target is defined, the First step toward open innovation is to examine whether all of 
the required competendes are internally available or have to be found externally. I f  external 
expertise is required, brainstorming sessions to identify suitable partners then take place. A 
list o f  favored potential partners is compiled and these are contacted via telephone or e-mail 
initially on a non-binding basis. I f  this initial contact leads to a mutual consensus, the parties 

w o r k  toward a non-disclosure agreement (NDA). Co-<>peration only begins after this - and 
possibly other supplementary documentation - has been signed: 

"we s p e d f y  the p r o b l e m  a n d  deline i t  f o r  a u _ ;  deline where we have f i e I d s  / h a t  we 
cannot answer o r  where we cannot s o / e J y  amtrfbure Ir> the p r o b l e m  soIvIng o r  contrfbure 
n o t  Ir>o weil. [ W e ]  I h e n  make a I i s t  o f  p o t e n t i a l  ex/ernal e x p e t t s  - w h o  can h e l p  /JS much 
b e t t e r  /han we could d a  inremally - a n d  approach I h e m  purposefuffy a n d  inquire Ir> what 

e x I l ! n t  Ihere is, f i r s t l y ,  wiffingness alld, s e c o n d / y ,  also the possibllity Ir> h e l p  us [ .. j .  711at 

way. we I h e n  l 1 y  Ir> g e t  the n e c e s s B / Y  e x p e r t / s e  quasi " I n - h o u s e '  t h r o u g h  research 
p r o j e d s ,  j o i n t  research p r o j e d s .  [ . . ]  we search f o r  the one o r  / w O  o r  Ihree o r  f o u r  - a s  
t h e  case m a y  b e  - luminaries for a c o n a e t e  problem that w e  have a n d  appr0aci7 them 
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" ' I J '  purposefiJl/y a n d  usual/y c o n d u d e  a amfidentiality agreemene a j o i n t  development 

agreemene i.e., everything " ' I J '  stipu/ated b y  crmtract. a n d  then en/er t h e  p r o j e c t  w i t h  

Ihem. H ( M ;  addendum b y a u t h o r )  

After all parties have signed an NDA, the next importilnt srep is the allocation of IP rights. As 

seon as this task is successfully accomplished, the OI-project set-up is written down in a 
project plan with milestones and responsibility assignment. This project plan is pameularly 
important fur project control, whieh among other things traeks i f  all partners contribute 
according to their assigned responsibilities: 

'Tt smrts with [ t h e  c h a l l e n g e l  t h a t  o n e  h a s  / l }  f i f 5 E  ag"'" on h o w  t h e  l P  f i g h t s  will b e  

allocated. 11115 15 always t h e  n w s t  romp/ex a n d  h a r d e s t  a n d  abol'e a l l  also t h e  m o s t  

imporlant in the open innovation business; t h a t  t h i s  i s  resoIved b e f o t e  one b e g i n s .  Ir one 
h a s  a c h i e v e d  this, then one h a s  / l }  draw up a plan l D g e t h a r  [ w i t h  t h e  p a r t n e r ] .  O n c e  t h i s  15 

d o n e ,  one h a s  / l }  ensure t h a t  ead1 p a r t n e r  real/y delivers w h a t  h e  h a d  p r o m i s e d .  H 

i\'I1; addendum b y a u t h o r )  

As already indicated by the definition c f  open innovation as elose co-operation and intensive 
knowledge exchange with extemal partners, several interact:ive mechanisms appear 
throughout the whole OI-prooess. Interviewees provided further insights into the intensity 
and frequency c f  interactions: 

''One h a s  ff!!Ju/ar [ .  .. ] m e e t i n g s .  They Gm b e  in a monthly, b i - m o n t h l y ,  four-month i n t e r v a l  

Research 15 sometimes not so f a s t  A n d  then t h e  p r o j e c t  smtus 15 defined; n e x t  s t . p s ;  w h o  

15 in c h a r g e  o f  w h a t  • ( B 2 )  

'Tn p r i n d p l e ,  t h e  results m u s t  b e  disaJssed /a/er on, o f  fXJUtse. [ .  • . ]  That means a crmsGJnt 
exchange actual/y always faires place. A n d  1 /hink, h o w  inrense o r  h o w  strong t h i s  

exchange is, aiways d e p e n d s  a b I t  on h o w  t h e  p r o j e c t  / t s e I f  15 organlZed. 11115 does not 
d e p e n d  so much on t h e  p a r t n e r ;  b u t  rather i t  15 a question o f  t h e  p r o j e c t  a n d  t h e  fargee 
w h i c h l  a s s o c i a l e  with s u c h  a project. ' ( 8 3 )  

Usually, these interactions and the entire OI-project do not end before the project goals are 
aehieved and there is a solution to the initial problem. However, finishing one OI-project is 
often j u s t  the beginning of a new OI-qele: 

. _  on o u r  knowIedge. we globel/y p i c k  t h e  experts. w h o  can help soIving a problem 

[ .  • . ]  a n d  ""'* w i t h  Ihem under strtct crmfldent/ality u n t l l  t h e  problem 15 s o I v e d .  A n d  then a 
new problem arises a n d  1 c h o o s e  s o m e b o d y  eise, w h o  [ .  . . ]  can help me b e s t  w i t h  t h i s  

problem. 11115 15 quasi t h e  ideal " " " "  t h e  silver bullet. • (A4) 

To sum up, an OI-process basically does not significant!y differ from a closed innovation 
process. However, open innovation involves same extra steps associated with additional 
effort. The course c f  action during OI-projects described by the interviewees is consistent 
with Ihe literalure. The interaction mechanisms stated in Ihe literalure were given partieular 
mention by several R&D managers. 
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5 . 3  Searching and Chaosing Ol-Partners 

Not every OI-project the surveyed companies are engaged in involves a pro-active search for 
partners. Same OI-projects are the outcome o f  self-initiative by partners; ethers result from 
regular meetings w i t h  rustomers and suppliers - especially in the B2B-context. However, i f  a 
suitable partner is still required companies often - as already noted - search globally and 
interdisciplinary for complementary expertise: 

.'[. . . ]  o p e n  innovation likewise means t h a t  i f  one I o o k s  f o r  s u c h  pa~ not Ir> crmstJain 
the search o n l y  Ir> t h e  own industry [ .  •. ] t h a t  one actually h a s  Ir> t h i n k  out o f t h e  b o x . '  ( 8 3 )  

But even the most acrurate search cannot always exdude the possibility o f  overlooking a 
suitable partner. Factors like globalization render i t  impossible to always have the full picture 
of the worldwide distribution of expertise: 

" T h e  problem ~ flrstIY- h o w  d o  / actually k n o w  w h o  / s  t h e  wor/d's m o s t  sultable? Perhaps / 
c l o n t  k n o w  tha~ because t h e  w o r f d  i s  compiex enough. [ .  . . ]  There i s  a s h o t t c o m i n g  

a a r m I i n g  Ir> t h e  moItr>: 'You o n l y  k n o w  w h a t  you k n o w ' . ·  (A4) 

Even though a capable partner is elemental to the success of an OI-project, other aspects 
also come into play in the search and selection process. This is mainly because well-wor1<ing 
co-operation not only depends on the partner's expertise but also to a significant extent on 
interpersonal factors. Therefore, relationship-related aspects are also factored into partners' 
selection: 

" T h e  chemJstry h a s  Ir> b e  t 1 g h t  J u s t  as I t  w o r k s  In e " " ' Y  other team, [ .  •• ] whether t h / s  / s  

y o u r  worfdng group a t  t h e  unJversJty o r  whether t h / s  / s  a handball team o r  whether I t  / s  

even/u811y s u c h  a p r o j e c t  team, whic:h i n  t h e  e n d  combines different [ p e o p I e ]  o r  employees 
o f  different companies. ' ( 8 3 ;  addendum b y a u t h o r )  

Besides expertise and personal fit, the business model o f  the OI-partners is very relevant for 
partner selection. Since the clarification o f  IP rights can be a d i f f i r u l t  task, companies tend to 
ensure OI-partners' business models are not t o o  similar to the own one so as to avoid or 
reduce conflicts o f  interest regarding the allocation o f  sud! rights: 

''But what you, indeed, t r y  tD d o  i s  t h a t  r a u  Si/y: 'DA;. what are the interests o f  the single 
C D - O p e f ' i J f D r s ? '  Meaning: company A, B, C - w h o  h a s  which interests. A n d  a s  /ong a s  the 
business m o d e I s  o f  these r o - o p e t ä t i n g  companies are not Ir>o analog, t h e r e  are actually 
f e w  problems. • ( A J )  

Companies can integrate academic partners, (e.g., universities, research institutes) and/or 
industrial partners (e.g., existing and new rustomers, suppliers, start-ups, consulting 
companies, competitors) in OI-projects. Generally, multiple partners can participate in one 
OI-project. However, co-operation tends to be bilateral. OI-projects involving rustomers in 
particular are often close to, or exclusively, one-to-one relationships, i.e., results of the 
OI-project may initially be used exclusively by the customer while acting as an OI-partner. 
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The results will possibly be offered to other eustomers only after the expiration o f  a deadline. 
Consequently, such CI-projects are part o f  wider strategie dedsion-making, since i t  presents 

a great opportunity to closely bind a respective eustomer to a company but also reduces the 

addressable mar1<et for this company: 

' ' 0 {  cou~ evety /arge custrJmer wants Ir> [ .  .. ] have exduslVe so/uttons. O n  t h e  o t h e r  

band, partiillly H E '  cannot afftHrl t o  g N e  i t  comp/ete/y exdusive to them, because the retum 
o f  i n v e s t m e n t  [ .  .. ] is m u c h  Ir>o Iow 1fIen, which l f I e n  does not " '  . . . .  t h e  d e v e l o p m e n t  c o s / s  

a n t i  reg/sttatJon c o s / s '  ( 8 1 )  

"That means one delinitely h a s  Ir> conceptu;Jlly t h i n k  within t h e  company 'Wtth w h o m  da / 

want fD d a  projecls crmceming w h a t ? '  in orrJer fD n o t  g e t  t a n g l 5  in some S O f t  o f  l11ßZe, 

which /ater Ieads on t h e  one h a n t l  Ir> a legal unoertainty anti, on t h e  o t h e r  hantl, restricts 
you. SO / t h i n k  t h a t  is even one o f  t h e  m o s t  a i t i a J l  i s s u e s  t h a t  one n e e d s  Ir> appiy o p e n  

innovation as a strategie e/ement for the own company anti, thus, must not limit one~ 

v i e w  fD t h e  s i n g l e  O I - p r o j e c t  and t h e  single O I - a c t M t y  in orrJer t o  n o t  g e t  into I11iJSSive 
dilficulties. • ( A 2 )  

The partner choice not only inftuences the number o f  participating parties. Several aspects o f  

an CI-project might differ depending on the involved CI-partner (e.g., the project goals). 

However, not every difference between CI-projects is attributable to the t y p e  o f  CI-partner. 
Various aspects (e.g., past experience with an CI-partner, interchangeability o f  CI-partner) 
contribute to the heterogeneity o f  CI-projects, in the sense t h a t  also CI-projects conducted 

with the same type o f  partner can have distinguishing eharacteristics and so might differ 

from one other: 

"You also have Ir> dJst/nguJsh agaln b e t w e e n  t h e  t y p e s  o f  extemal paltners. [ / t  / s ]  
something fDtBlly different Ir> warf< in t h e  sense o f  o p e n  innovation with an a c a d e m i c  

environment. [ l t  i s ]  s o m e t h i n g  trJtal/y different to work in t h e  sense o f  o p e n  innovation 
with a compet/lrJl; which " " " '  Indeed, somet/mes d o e s ,  o r  Just warf< with a custrJmer. WeI, 
a n t i  l f I e n  t h e  qual/ty o f  t h e  a>-operatJon also massJveIy d e p e n d s  on t h e  [ .  .. ] re/atJonsh/p 

b e t w e e n  company a n t i  custrJmer - w h e t h e r  this i s  a key-aa:ount- I.e., a signi/icant­
frequent custrJmer, o r  w h e t h e r  I r  i s  a p r o s p e c t i v e  custrJmer, w h o m  / _ 1 1 y  would l i k e  Ir> 

tum Inlr> a custrJmer t h r o u g h  th/s O / - a c t M t y .  T h e s e  are fDtBlly different m o d e I s  • • ( A 2 ;  

addendum b y a u t h o r )  

Since an CI-project is characterized by multiple dimensions, i t  is dimeult t o  make universal 
statements when only one dimension is studied. For instance, the expected quality o f  an 

OI-project cannot simply be derived from the type o f  OI-partner alone. There are positive as 

weil as negative examples with all categories o f  partner: 

"We have g o o d  a n t i  b a d  eJfi1mples I t o m  a c a d e m / a ;  a n t i  we have g o o d  a n t i  b a d  eJfi1mples 

with start-up companies; a n t i  we have g o o d  a n t i  b a d  examples with o t h e r  /arge intlustr/al 
companies. l . ' ]  However, I did n o t  s e e  a n y  statistks. But personally, I d a  n o t  believe t h a t  
lJJere i s  stafistiaJl relevance in whether t:he one p r o j e d  i s  successful o r  t h e  o t h e r  i s  n o t  
s u a : e s s f u L '  (A4) 
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Interviewees also provided different information based on the point of time when different 
OI-partners become involved in the innovation process. Fer example, the timing o f  QJstomer 
integration is related to the partners size and importance to the oompany. The larger and 
more important a wstomer, the sooner he/she will be involved in the innovation process so 
as to give him/her optimal influence: 

"Welt. there are d i f f e r e n t  s t a g e s .  S o  I w o u l d  s a y  there i s  fi1e i d e a  p h a s e ;  we on/y s p e a k  

with t h e  largest cusI1Jmers about t h e  ideas. With projects t h a t  are i n  feasibility [ p h a s e ] .  so 

Ir> say t h e  t i m  p r o o f  c f  p r / n c / p i e  - also on/y wIth t h e  Iargest cusI1Jmers. Than we halle 
projects t h a t  are i n  t h e  deve/opment p h a s e .  T1Iose are typical/y one Ir> three y e B l S  away 
f r o m  t h e  launch. [ .  . . ]  71Ien we s p e a k  with t h e  regional a n d  global a.ISIr>meIs. A n d  

everythifl{h which i s  in t h e  launch, i s  then basical/y available Ir> a l l  a.ISIr>meIs. That means 
t h e r e  i s  a cettain disclosure hierarchy c f  innovation. ' ( 8 1 ,  addendum b y a u t h o r )  

Wrth respect to academic and industrial partners, the difference is often between invention 
and innovation. Academic partners are primarily involved in the beginning of the innovation 
process where invention is at the forefmnl. Industrial partners, on the other hand, are often 
oonfined to the development phase, where the central msk is to develop the invention into a 
saleable innovative product. A t  least in part. this different handling of academic and 
industrial partners is attribumble to the fact that academic partners are more interested in 
fundamental research and less in the final functionality of an idea: 

''/ mean that's the difference b e t w e e n  invention a n d  innovation. I t  i s  han:J to innovate in 
university, b u t  one can s e e  i f  one pushes the enjoyment o f  inventing tfJere a n d  CDIT1eS up 
with t o t a l / y  new ideas. As soon as i t  concerns innovation, l e . ,  the transformation o f  the 
kIea o r  the Inventton Inlr> somethlng saieable e r  marketable, t h e  unlversity / s  no /onger t h e  

right pIace. AntI that i s  the difference, l e . ,  university i s  quasi discussing a n d  seeing, 
w h e t h e r  one g e t s  1Dta1/y new k I e a s  [ .  .. ] inlr> t h e  p r o r e s s .  whereas d _  with t h e  

[ i n d u s t r i a l ]  p a t t n e r s  m o s t I y  run i n  t h e  direction c f  innovation [ .  . . ]  The question c f  m a t u r i t y  

- u n t i l o n e  says we halle s o / v e d  a problem e r  a prob/erTHoMng approach - i s  [ a l s o ]  quite 
different. [ .  . . ]  A simple a s p e c t  i s  t h e  5CiJlability or t h e  question c f  produaöility. 711at 

c r J f I C e r t I S  a mentist " " Y  1 - '  while i t  i s  rar us t h e  key question a t  same p o i n t :  "Can we 
ever Implement t h a t i " "  (A6; addendum b y a u t h o r )  

In summary, the success of an OI-project is highly dependent on suilllble partner choice. 
Firstly, ~ is important the expertise and the interests (especially regarding IP rights) of 
all partidpating partners are compatible. Additionally, a d e c e n t  interpersonal relationship 
should exist or be built. In order to find an appmpriate partner, companies often oonduct a 
bmad and extensive search, which is influenced b y  a range of pmject-<öpecific aspecls 
(e.g., pmject goals). 

··That i s  t h e  reason why we d a  i t  [ o p e n  innovation; annoliJtion b y a u t h o r j .  A b s o I u I B / y  

worth i t  i f  the f i g h t  p a t t n e r s  worlr t o g e t h e r .  • (A2) 
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5 A  B a s i c  C o n d i t i o n s  f o r  O I - P r o j e c t s  

The right partner ehoice lays the foundation for a well-working OI-project. However, there 
are rar more factors that p l a y a  crudal role in the success c f  open innovation. These factors 
are either related to the interaction and relationship c f  OI-partners or represent conditions 
that have to be fulfilled by eaeh partieipant to make open innovation werk. 

As already indicated in ehapter 5.2, an NDA and a darified IP rights' allocation are the most 
important conditions. According to the interviewees, a solid contractual framework and the 
assoeiated legal seeurity are basic requirements for knowledge exchange in OI-projects. The 
contractual framework helps a company to protect i t s  knowledge and to daim a proportion 
c f  any value generated through the OI-project. At the same time, i t  ereates security for the 
employees involved in the OI-project and serves them as a gUideline: 

.'[. . . ]  the whoIe thing m u s t  b e  defined within a certain, reasonable conlTactual f r a m e w o r f < .  

Oear milestrmes have Ir> b e  defined a n d  also exit points. ' ( 8 2 )  

" T h e  m o s t  i m p o r l a n t  b e s i c  condition i s  a d e s r  agreement crmcerning the / p  righ~ so t h a t  

the employees know they can openly t a l k  Ir> the o t h a r  coIleagues, because the / P  r i g h t  

situaäon i s  conlTactual/y w e i l  regulated. B a s e d  on e x p e r i e n c e ,  t h e r e  are o o n s i d e t a b l y  Iess 
p r o b l e m s  t h e n  . • (A3) 

An NDA is the minimum requirement and the most central component o f  this contractual 
framework. However, some OI-projects might call for the signing c f  additional contracts or 
agreements: 

"we/' what always beIongs Ir> the trJpIc o f  open Innovation - even though I t  m l g h t  sound 
counterintuitive - i s  a non-disdosure agreement What frequently g o e s  with I t  i s  an MTA; 

material transfer agreement What not always, b u t  more than ocr:asionally, g o e s  with I t  i s  a 

j o i n t  deve/opment agreement [ .  .. ] o r  r i g h t  up Ir> a s t r a t e g i e  alliance agreement T1Iese are 

simple conlTacl5 t h a t  regulare h o w  knowledge a n d  Intel/ectual p r o p e J t y  are handled In thls 
ro-operaäon • • (A2) 

Besides regulating the alloeation c f  IP rights, these contracts also record the milestones, 
reliability, and objectives c f  the OI-project. Not every OI-project aims to result in a patent 
applieation. However, i f  a patent is the defined project goal i t  is stipulated accordingly in the 
contractual framework. The final contracts are usually based on standard contracts, whieh 
have been adapted to the individual case, i.e., to the specifie OI-project. The party preparing 
the First draft c f  the contracts therefore seeks to improve its bargaining position with respect 
to the final contract design: 

"And t h e n  I t  i s  gener.J1/y advantageous i f  t h e n  the own lawyer p a r t y  makos the f i t 5 / :  move. 

[ .  .. ] This w i l l  b e  u s e d  as a b a s i s  f o r  discussion a n d  [ .  . . ]  you can imagine t h a t  i f  y o u  m a d e  

the proposa' t h e n  y o u  are o f ! e n  i n  a somewhat b e t t e r  p o s i t i o n  as i f  you would b e  the one 
rereiving the p r o p o s a l .  - ( 8 1 )  
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A second basic r e q u i r e m e n t  f o r  open i n n o v a t i o n  is t r u s t  b e t w e e n  p a r t i d p a t i n g  O I  - p a r t n e r s .  

Mutual t r u s t  n o r m a l l y  d e r i v e s  f r o m  f a c t o r s  such as p o s i t i v e  experience w i t h  t h e  p a r t n e r  and 

goOO r e p u t a t i o n .  However, a f o u n d a t i o n  c f  t r u s t  can also be b u i l t  t h r o u g h  c o n t r a c t u a l  

s t i p u l a t i o n s :  

" T r u s t  c e r t a l n / y  can b e  c r e a t e d  b y  a m d u d l n g  appropr/ate. Iet's say- c r m f l d e n t l a l / t y  

agreements and similar things in contracts. 8 u t  on t h e  o t h e r  hand, one certainly h a s  to or 
c e r t a i n / y  s h o u k l  h a v e  tIte f e e l i n g  / h a t  c e r t a i n  findings, which . . . . .  w o r k e d  out d u r i n g  l i I i s  

p r o j e c t .  / h a t  those a r e  not I m m e d / a t e l y  broatkasted Ir> tIte whoIe worfd. ' ( 8 3 )  

A n o t h e r  i m p o r t a n t  cond~ion is t h a t  all p a r t n e r s  share s i m i l a r  a t t i t u d e s  and p u l l  t o g e t h e r  

d u r i n g  t h e  O I  - p r o j e c t .  Open i n n o v a t i o n  can achieve results t h a t  a r e  s a t i s f a c t o r y  f o r  all 

p a r t i c i p a n t s  o n l y  i f  all p a r t n e r s  a r e  w i l l i n g  t o  e n t e r  a balanced g i v e - a n d - t a k e  relationship. 

Consequently, a common ground and fairness are also relevant elements for a suc:cessful 
O I - p r o j e c t :  

" T h e  m o s t  Impot1ant success _ /s / h a t  a l l  pa~ w h o  t e a m e d  u p  I n  1iI/s p r o j e c t .  

have tIte w i l l  Ir> s u c c e s s f u l l y  f i n i s h  tIte p r o j e c t .  / {  tItere a r e  same p a r t n e t s  i n l l O ! v e 4  w h o  

s a y :  'WeI6 Iet's see. ' - T h e t  i s  a l w a y s  bad. [ .. J A n d  i f  l i I i s  i s  tIte a t t i t u d e  o f  tIte c o m p a n y  

[ .. ] ,  tIten y o u  b e t t e r  s t D p  tIte co-openItion, because / h a t  i s  pointless. The c o m p a n y " , / h e r  

h a s  Ir> h a v e  a vfI1Jllnterest. [ .. J A n d  1iI/s /s tIten a SOIt out In tIte b e g l n n l n g ;  / h a t  y o u  n e e d  
Ir> f i n d  out, w h a t  a r e  " "  a l / o _  Ir> g i v e  50 / h a t  tIte g i v e - a n d - t a k e  i s  i n  balance. [ .. J A n d  
tIten tIte e m p l o y e e s  h a v e  Ir> i e a m  Ir> u n d e r s t a n d  l i I i s  ba"lI7oed g i v e - a n d - t a k e  p r i n c i p l e .  

T h e t  t h e y  t a k e  c a " "  / h a t  t l t e y  a r e  a t  l e a s t  not c o n s i d e r a b l y  m o r e  o p e n  /han t h e i r  

counterpart. • ( A 3 )  

T h e r e  is a l a c k  o f  f o r m a l  s t r u c t u r e s  t o  g u i d e  employees t h r o u g h  an O I - p r o j e c t  so t h e y  m a i n l y  

depend on learning by d o i n g .  Consequently, employees need some experience w i t h  open 

i n n o v a t i o n  and t h e  a p p r o p r i a t e  w a y s  o f  wor1<ing w i t h  e x t e r n a l  p a r t n e r s  t o  be able t o  f i n d  t h e  

r i g h t  balance between g i v e  and t a k e :  

''My e x p e r i e n a  i s  t h e y  k n o w  v e t y  f a s t  w h a t  t l t e y  a r e  a l / o _  Ir> s a y ;  w h a t  t l t e y  a r e  not 
a l / o _  Ir> say. There a r e  s a m e  rules. we/6 tItere i s  l i I i s  r u f e  'one l'Dice p o i i c y "  [ .. J / h a t  

means we d o  not issue a n y  business data without consultation. 8 u t  how to d e a l  with 
p e o p I e ,  [ .. J h o w  a m _ '  Ir> b e  - / h a t  i s  s o m e / h i n g  tIte p e o p / e  i e a m  v e t y  quicfdy. [ .. J 
This i s  a c t u a l / y  s o m e I i I i n g  tltey- again, g e t  t a u g h t  o n  tIte j o b  b y  t h e i r  t e a m  /eader. S o  o f  

c o u m ! ,  tItere a r e  various f o n n a l  i n t r o d u c t i o n s ,  b u t  t l t e y  i e a m  tIte r e a l  l i f e  l i l r o u g h  

participating, i m i t a t i n g ,  o r  a l s o  t h r o u g h  t h e  instnJction o f  t h e  t e a m  /eader . • ( A 6 )  

T h e y  also have t o  cope w i t h  t h e  d e l i c a t e  balancing a c t  between openness and secrecy o r  I P  

p r o t e c t i o n  because f o r  t h e  O I - p r o j e c t  t o  be successful a c o m p a n y  m u s t  n o t  be too secretive 

o r  lose s i g h t  o f  i t s  i n t e r e s t  in I P  r i g h t s : l 1 7  

117 l h i s  perspec:tive is also supported by the literature. Hippel and Krogh 2003 demonstrate by using the 
example of open source software that companies can sbike a balance between total openness and secrecy. 
Henkel 2006 refers to thls balance as "selectlve reveallng". 
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' ' [ A ]  ~tist a t  the beginning o f  his career already h a s  Ir> be aware o f t h e  s e n s i t i v i t y  o f  h i s  

statements- 1.0" h e  already h a s  Ir> have a feeling rar what [ h e ]  is aliowed Ir> s a y a n t l  what 
h e  i s  n o t  al/owed Ir> say. I {  one completely butIDns the l/ps a n t i  I am n o t  aliowed Ir> say 

anythif/{k i t  is n o t  a g o o d  starting p o i n t  A n t i  i f  one stal1s Ir> discuss h i s  complete reseatril 

p r o j e c t  i t  i s  also not quhe healthy. A n t I  Ir> f i n t l  this belanre b e t w e e n  these twr> ~ 
rar me this i s  a b i t  a e v l t u f i l l  question. • (A6; addendum b y a u t h o r )  

However, i t  is not enough for employees to know what to give, They additionally need to 
know the kind o f  information they can take without putting a possible patent application at 
risl<: 

''Something t h a t  is aiways written d o w n  i s  the fieI4 I.e., a d e s c r i p t i o n  o f  the f i e / d  in whic:h 
a co-operation talres p / a r e .  [ .  . . ]  A n t i  within this f i e / d  you have Ir> mo..,. 711at is im~ 
because the Inteliedual propetty 5IIbject ~ o {  course, strongly l I e d  up wJth Jt: 'What d a  I 

want Ir> amtrJbute? What am I not aliowed Ir> amtrJbute? WJth what d a  I want Ir> be - In 
inverted commas - contaminated? Now, with which k n o w I e d g e  also from the partner da I 

want trJ b e  amtaminated?' ''Contaminated' because afterwards, so to say, I cannot 
generate f r e e  backgrountI I P  i f t h i s  p a r t n e r  I P  i s  v e r i f i a b / y  integfilted. N (A2) 

Another basie condiöon is that partidpants in an OI-project all speak the same language. 
This not only refers to a common mother tongue, foreign language or profeSSional jargon, 
but rather emphasizes the importanee of very elear and honest communication: 

' 1 t  i s  t e a l l y  important t h a t  b o t h  s i d e s  are quhe d e a r  t h e n ,  because the wor.st: would be i f  a 
customer makes me fee/: 'Oh, yes. 7here i s  an enonnous mafket. 711ere i s  a huge n e e d .  ' 1  

/eap a t  i t  witIJ all m y  resources s n d  a l t e r  three ye8rs I realize: 'WeJ~ i t  i s  not such great, 
t e r r i f i c  demantl a t  all. • ( A l )  

The contact between OI-partners was another aspect highlighted repeatedly by the 
interviewees, According to the respondents, contact should be frequent and faoe-to-faoe i f  
possible, sinoe many issues can be better elarffied in person than by e-mail or telephone. 
Furthermore, personal eontact enhanoes mutual trust, 

Besides these requirements surrounding the interacöon of OI-partners, oertain internal 
conditions within eaeh single company are also erudal for the sucoess of open innovation. 
Management must have a favorable opinion toward open innovation and must support 
corresponding activiöes, i,e" there should be promoters (see Gemünden e t  al, 2007) within 
management who make sure employees can engage in OI-projects. Among other things, this 
support finds expression in making the necessary resouroes available and giving employees 
spaoe to become involved in OI-projects and to discharge their related tasks: 

''Ir open innovation i s  truly lived and i t  r e a c h e s  a cstain critiaJl mass, then appropriate 
re5OUn:es mllSt be provided rar 5IICh a thing, o f  course • • ( B I )  

"The aJlieagues In d e a l f y  de:fined projects are untier pressure Ir> produce resvlts; untier 

time pressure; sre not c1ear-headed, because they sre simply embedded in operative 
o b j e d i v e s .  They have Ir> deliver. They hatrfly halle a n y  s p a r e .  [ .  . . ]  Also the physical 
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doseness trJ operative units p!ays a roJe. I f  tJJey are available - available on s i t e  - t h e y  are 
a s s i g n e d  a n d  invo/ved. C o n s e q u e n *  things t h a t  are s e t  up in I h e  sense o f  o p e n  
innovation a n d  n e w  innovation fieIds, these coIleagues have fD b e  reIeased rar this a n d  
b e s t  case physkal/y separated. • (AS) 
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Another basic condition for successful OI-project is the equipping c f  employees with 
"absorptive capacity" (see Cohen and Levinthal 1990), i.e., employees need to have built a 
level of sufficient experience to be able to evaluate and assimilate external ideas. The 
relevance c f  absorptive capadty for open innovation is also highlighted repeatedly in the 
literalure (see for example Lichtenthaler and Lichtenthaler 2009): 

"What you n e e d  f b r  I h e  O I - p r o c e s s  is, o f  rou~ you inremal/y n e e d  a certain a i t i c a l  mass 
o f  intellectual know-how in order Ir> b e  able Ir> evaluale what i s  provided f r o m  o u t s i d e .  I f  

rau t r y  fD implement i t  within an evaluation-vawum, than o p e n  innovation will more 
p r o b a b l y  not b e  sucressfiJl. 71Iereft>re. one can d a  blue s k y  o p e n  innovation i f  one h a s  a I o t  

o f  money. Hut i f  one i s  equipped with limited resources, then these investments m u s t  b e  
" , / h e r  goai-OIiented. • ( B I )  

In addition to absorptive capacity, ether capabilities are crucial for open innovation. Far 
example, employees have to be able to communicate with external partners and to drive the 
project forward. Furthennare, they have to have an open mind and certain sensitMty to 
ether (corporate) cultures: 

"That also means t h a t  one h a s  Ir> b e  a b i t  rommunicative. One h a s  Ir> halle I h e  a b i l i t y  Ir> 

drive something ftJrwald t o g e t h e r  w i t h  extemal partners. One m u s t  b e  demanding on I h e  

one hand; loyal in dealing with extemal partners; anti similar things, o f  course, c o n t e  in 
addition. ' ( 8 2 )  

''[. .. ] capabillt/es I n  so rar a s  I h e  p e o p / e  halle Ir> b e  rommun/cattve, whlch not a l l  o f  I h e m  

are. Thay have Ir> b e  o p e n  minded a n d  willing Ir> absottJ things [ .. ] ,i.e., t h e y  real/y m u s t  
b e  o p e n  minded enough Ir> 0 " " " " " ' "  t h e i r  inhibllions w i t h  r e s p e c t  Ir> absorblng things t h a t  
d a  not originale f r o m  I h e m  o r  t h a t  also m a y  b e  i n  crml1äst Ir> what l h e y  have clone. T1Iey 

have Ir> know I h e  rompany weil enough so t h a t  l h e y  can p u t  I h e  whoIe thing l h e y  /eam In 
pIace. [ .. ] A l s o  I h e  capabllity Ir> overcorne y o u r  own inhibiüons amc;eming e x c h a n g e  w i t h  

frJre/gn cu/tures [ I s  relevant]. (A6; addendum b y a u t h o r )  

Employees have to be capable but they must also be willing to involve themselves in 
OI-actMties. Ta encourage willingness, companies must create the appropriate framework 
conditions. The rationale for an OI-project should be deariy recognizable to employees 
involved in the specific project. This can be achieved through suffident internal 
communication and i t  should also involve some personal benefit for the employee (e.g., fun, 
international experience). Finally, employees should also receive credit for their willingness 
to participate in OI-projects: 

"T1Ie p e o p / e  m u s t  see meaning in it. [ .. ] One h a s  Ir> halle any petYOnal b e n e f i t  f r o m  ie in 

I h e  sense t h a t  i t  h a s  Ir> b e  tun. One h a s  Ir> see a value, whlch one creates w i t h  i t  f b r  I h e  
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company. A n d  i t  also h a s  Ir> b e  encouraged in a sense t h a t  one a t  l e a s t  g e t s  a s l a p  on t h e  
back anti with t h e  message: 'Weil d O l l e r  ( A 6 )  

Generally, open innovation requires a certain corporate culture, which promotes and 
supports exchange with external partners: 

' ' l t  must b e  s e t  up proper/y and has to fake p / a c e  in an approprfate environment, l e . ,  in 

t h e  appropria/e culture. [ .  .. ] I t  requires t h e  appropria/e cmpora/e culture - o r  l e t ' s  say 
innovation aJlture - trJ b e  o p e n  for o p e n  innovation. " ( A S )  

I n  summary, the choice of a suitable partner coupled with watertight legal agreements lay 

the foundation for OI-projects. Interviewees emphasized their belief t h a t  companies should 

give very high priority to their choice o f  partner(s) beeause this is a decisive factor for 

pooling all necessary expertise and enabling a trustworthy, open, and fair relationship. Tlley 

also advocated a solid contraclual frameworl<, particularly with regard to darifying the 

alloeation of IP rights, as essential. A successful OI-project also demands t h a t  the relevant 

employees have certain abilities and a willingness to involve themselves in knowledge 

exchange. Above all, open innovation should be supported internally by management and a 

benign corporate culture. 

5 . 5  B e n e f i t s  and C h a l l e n g e s  o f  Open InnovatiDn 

The most obvious reason for open innovation is that it can provide companies with expertise 
o r  technologies they do not have (eannot o r  will not develop) in-house. By importing another 

perspective i t  can help to stimulate the creativity o f  their employees and t o  help them think 

o u t  of the box. Intelligent pooling of internal and external knowledge n o t  only enables the 

acceleration of their own innovation processes, but also drives interdisciplinary issues - a 
phenomenon t h a t  appears to gain in importance. Interviewees noted a shift from standalone 

products to complex system solutions, which makes the pooling o f  competendes essential: 

'1 t h l n k  llmes have change<! fiere. we no /onger malre a product; wh/ch / s  t h e n  ffn/shed 
anti sold, b u t  i t  i n a e a s i n g l y  d e v e / o p s  Ir>warrl s y s t e m s .  I t  bet:omes more complex. I t  

bet:omes more interdisdplinary. • ( A l )  

Companies operating in secters where innovations are usually capital-intensive and so, 
fraught with risl<, can reduce o r  share this risk and spare t h e i r  scarce resources by involving 

external partners: 

' ' I  s m  e~ linnly convinced that a companyaJone - i f  i t  d o e s n f  want to p u t  in mI/ions in 
researrh - cannot raise this anymore. [ .  .. ] SO we have a p r o j e c t  where we w o r f r  t o g e t h e r  

with our competitors, because we simple say: 'That i s  so tfsky anti still so rar away.' -
meaning seven t o  ten year.s. Here, w e  al/ow ourselves - a t  lt1e / e v e l  w h e r e  w e  sre f I x l a y ­

Ir> co-opera/e also with competilDrs. (A3) 

''In the chemical industry, many innovations are rather capital- anti, tflus, time-intensive. 
[ .  . .  ] A n d  tharefore, open innovation i t s e / f  is i n a e d i b l y  valuable f o r  5fJppliers [ .  . . ] "  ( B I )  
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This is partieularly the case when oompanies operating in certain industries would lilre to 
develop into new, unknown, Helds. Ir such a oompany strives f o r  radical innovation or wants 
to develop new markets, than open innovation can oonsiderably reduee the assoeiated risl<: 

' T f  you r e a l / y  want t o  d o  I e a f T f r o g  r e s e a r c h ,  r e a l / y  l J y  some/iIing compterely ne~ t h e n  
meanwhile t h e  thing i s  t h e t  e a c h  o f  t h e s e  projects a c t u a l / y  h a s  to b e  d o n e  with a 
cusIDmer. Since o t h e r w i s e  t h e  r i s k  i s  r e a l / y  l D o  high t h e t  you r e a l / y  [ .  . . ]  b i n d  teSOUrces r a r  
three, taur, l i v e  y r N J / S  a n d  [ .  . . ]  d e v e I o p  p a s t  t h e  market . • ( A l )  

Another reason for open innovation is the striving for more effidency. The involvement c f  
external partners can help to enhance a oompany's internal innovation process and reduce 
the time to product launch: 

" [ W e ]  d e a r l y  r e c o g n i z e d  t h e  trend o f  o p e n  innovation. 71Ie reason i s  t h e t  " "  a r e  _ t h e  

number one in the market And i f  you are not number one, you usual/y do not have the 
same tn/emal resources as t h e  Industty Ieader. Tllat means, t h e t  you t h l n k  about 
e f f i d e n c y .  t'ou d e a r l y  can increase e I f i d e n c y  through e x p e r t i s e .  t'ou can increase e x p e r t i s e  

b y  s i t t i n g  d o w n  w i t h  exl.f!mal partners [ .  . . ]  f r o m  university as weil as industty o r  also f r o m  

- " "  d k l n f  d o  thls y e t  - f r o m  NGOs. ' ( 8 1 ;  addendum b y a u t h o r )  

To some extent, open innovation can also cultivate business relations Ce.g., with customers) 
and obtain so-called "stieky information" (see Hippel 1994). Fer those oompanies ac:tive in 
B2B markets in partieular, open innovation olfers the additional positive flow-throughs from 
inereased visibility and reoognition by their peers, whieh m a y a i s o  enhance their future 
reauitment ability: 

''[. .. ] you become more visible through t h e s e  actMtJes. because e s p e c I a l / y  r a r  companJes 
like [us], w h i d l  d o  _ deiNer to e n d  custrJmers, i t  i s  an a d v a n t a g e  t h e t  s h o u k l _  b e  

underestimated. [ .  .. ] A n t I  HR i s  another t o p i c ,  i.e., you g e t  to k n o w  a tot o f  p e o p I e  anti, 

t h e t  wa"" have a g o o d  source r a r  t h e  r e a v l t l n g  . • P l 6 ;  addendum b y a u t h o r )  

However, a oompany cannot realize all these benefits by ignoring the challenges associated 
with open innovation. Generally, the greatest challenge is to create the prerequisites for a 
successful OI-project (i.e., the IP situation and the partner choice, in partieular). As al ready 
noted, oompanies have t o  master the balaneing ac:t between openness and IP protec:tion. 
However, even an intensive and thorough partner search cannot rule out an element c f  

risl< - there is always the prospect the wrong one will be chosen. That said, the major and 
by rar the most frequently mentioned challenge c f  open innovation is the additional 
administration and co-ordination required in OI-projects. Fer instance, the legal advisors 
responsible for drafting and evaluating all c f  the necessary oontracts were eited as a 
significant bottleneck: 

''I think to s a m e  extent the I a r g e s t  b o t t I e n e c k  i s  - i f  you do a Jot o f  o p e n  innovation - y o u  

n e e d  time t o  evaluare t h e s e  crJIIl1äcts. l t  requiteS a rertain experience r a r  t h e t  I possibly 
have a rertain experience. T1te h e a d s  o f  IabotalDry w i l l  o n / y  p a r t l y  have t h e  ~ 
i.e., r e I y  o n  l e g a l  resources then. [ .  .. ] O f  COUISe, t h e  p r f o r i t i e s  o f  a l 4 s  v e r s u s  a b u s i n e s s  
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" " , t r a c t  a r e  ~ " " ' Y  d i f f ' e r e n t  i . e . ,  a s  a r e s u l t  y o u  c a n  a r o u s e  t h e  h e a d  01" IaboratrJry's _üon i f  h i s  priority - n a m e l y  Ir> g e t  a C n 4  - i s  assessed r e l a t i v e l y  /ow a n d  h e  h a s  Ir> 

w a i t  frJr a Jong t i m e  . • ( B I )  

Consequently, extended decision-making processes and delays can OCQJr. I n  a d d i t i o n ,  t o  

certain e x t e n t  companies in an O I - p r o j e c t  p a r t l y  cede c o n t r o l  and become d e p e n d e n t  on 

t h e i r  p a r t n e r s  knowledge. Since f r e q u e n t  and open exchange is f u n d a m e n t a l  t o  O I - p r o j e c t s ,  

knowledge o u t f l o w  c a n n o t  be avoided. T l l e  challenge is t o  find t h e  r i g h t  balance between 

g i v e  and t a k e :  

''OisadvanliJge o r  a risk. which I " " " ' i n l y  a l w a y s  Lake a /ittie bi~ i s  i n  t h e  e n d  t h e t  01" 
crJtIrse k n o w f e d g e  a l s o  fIows out 01" t h e  CDfTIpany. b e c a u s e  I a l s o  h e v e  Ir> [ .  •• J " " , t r i b u t e  a 

" " " ' i n  d e g r e e  01" own k n o w f e d g e  i n  orrIer Ir> a l s o  s m a r l e n  u p  m y  p a r t n e r .  Basica/Iy. I h e v e  

Ir> expIain t h e  problem m o r e  p r e c i s e I y .  ' ( 8 3 )  

A n o t h e r  challenge is t o  neutralize u n j u s t i f i e d  negative a t t i t u d e s  t o w a r d  external knowledge. 

Otherwise, t h e  N I H - s y n d r o m e  (see a a g e t t  1967 and Katz and Allen 1982) could cause 

employees t o  r e j e c t  t h e  external knowledge - w i t h  a consequent f a i l u r e  t o  i n t e g r a t e  i t  i n t o  

the internal innovation process: 

" T h e r e  i s  a " " " ' i n  a r r o g a n c e - e x p e r i e n c e  o n  b o t h  sides. i . e . ,  t h e  s c i e n ü s t s  b e l i e v e  t h e y  

b e t t e r  u n d e r s t a n d  s c i e n c e  a n d  t h e  i n d u s t r i a / s  t h i n k  t h a t  t h e y  b e t t e r  u n d e r s t a n d  t h e  r e a / / i f e  

o r  e a m o m y ,  which i s  n e i t h e r  a l w a y s  true in t h i s  bIack-and-whifz! painting. Then t h e  not­
i n v e n t e d - h e r e  problem [ .  .. .1. i . e . ,  i f  y o u  exIEma/1y f i n d  a t o p i c  t h a t  a f f e c t s  a working fieId. 
which i s  eIaborated i n t e m a / I y .  Illere i s  n a t u r a l l y  a d e f e n s i v e  a t t i t u d e  f r r I m  t h e  s u b j e c t  

o w n e r .  ' ( A 6 )  

Considering open i n n o v a t i o n  as a strategie e l e m e n t  also presents s i g n i f i c a n t  challenges. 

Open i n n o v a t i o n  will n o t  always be t h e  w a y  f o r  a company t o  go. Fer example, in case a 

customer strives f o r  an exclusive O I - p r o j e c t ,  a company has t o  decide i f  i t  is economically 

w o r t h w h i l e  t o  agree on t h i s  co-<Jperation o r  n o t .  A f i n a l  challenge mentioned by t h e  

interviewees is t h e  d i f f e r e n t  s I i l n d a r d s  employed by various p a r t n e r s  in O I - p r o j e c t s .  These 

have t o  be reconciled. One such example cited was t h e  d i f f e r e n t  timescales expected in 

academia and i n d u s t r y :  

"Then, o f  course, t h e  time frames in t h e  i n d u s t r y  and in t h e  universit:y are quite different. 

So t h e  u n i v e r s i t y  c o I / e a g u e s  t h i n k  t h a t  t h e y  a t  l e a s t  h e v e  t h e  t i m e  Frame 01" a p o s t - d o c ,  i n  

other w o r d s  t h r e e  !"'BIS, o r  frJr a d / s s e t t a t t o n  [. .. .1. l e . ,  Im:>, t h r e e  !"'BI"S p l u s ;  wh/fe a 

t y p / a J /  p r o j e c t  duraüon i n  t h e  i n d u s l I y  i s  o n e  Ir> Im:> y e a r s .  ' ( A 6 )  

T l l e r e  a r e  ! w o  sides t o  t h e  OI-coin. While t h e r e  a r e  good reasons f o r  involving external 

partners, t h e r e  a r e  also some p o t e n t i a l  disadvantages and obstacles t o  be addressed before 

deciding t h e  f e a s i b i l i t y  c f  f o l l o w i n g  an OI-approach. Nevertheless, t h e  i n t e r v i e w s  show t h a t  

overall t h e  beneflts o u t w e i g h  t h e  disadvantages. I n t e r v i e w e e s  w e r e  g e n e r a l l y  positive 

t o w a r d s  t h e  concept. Based on t h e  b e l i e f  a m b i t i o u s  t a r g e t s  a r e  no l o n g e r  a t t a i n a b l e  u n d e r  

their own steam, their companies are wedded tD the expansion c f  open innovation: 



Chapter Summary 

''Out t h e  f a c t  / h a t  we h a v e  s o  m a n y  r o - o p e r a t i o n  p r o j e c t s  r e l t a i n / y  shows / h a t  we i n  n e t  
tenns s a y :  ' W e  acr:ept I h e  a d m i n i s l l a t i v e  e f f o r t  a n t i  d a  i t  a n t i  we a r e  a l s o  h a p p y  Ir> d a  i t , '  
B e c a u s e  i n  I h e  en4 I h e  b e n e I i t  i s  s i g n i f i c a n t l y  h i g h e r  / h a n  I h e  e f f o r t .  [ .  . . ]  I f  I h e  e x p e t t i s e  i s  

not I n - h o u s e ,  y o u  o n / y  h a v e  I h e  o p t i o n  not Ir> d a  I t  o r  Ir> d a  I t  e x t e m a l / y .  H ( M )  
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AcaJrding to the interviewe<! R&D managers, employees also are predominantly positive 
towards open innovation - at least as long as CI-projects are successful. R&D employees' 
eagemess to experiment enmils a high intrinsic motivation to solve tJicky and challenging 
tasks. Since open innovation is olten applied in cases where the task is too complex and 
difficult for a single player, such projects offer the prospect o f  stimulating werk and a cermin 
degree c f  freedom, both c f  which are tremendous stimuli for R&D employees. They tend to 
focus on solving problems - regardless c f  whether they do i t  in-house or with external 
collaboration: 

"1WIfI r e s p e c t  Ir> m y  emp/o)'f!e!> e s p e d a l / y  Ir> m y  /abomlDry w o r / ( e r . ;  a n t i  s o  <m i t  i s  o f  

C O t J I 5 e  / h a t  l h e y  a l l  a r e  a m s k f e r a b l y  seIf-motivated a n y w a y .  [ .  . . ]  a n a t u r a l  ~tist h i m s e l f  

l l k e s  Ir> p / a y a r o u n d .  H ( 8 3 )  

The better the personal f i t  with the external partner, the better the chances are that 
employees will buy into the process. In addition, past CI-experience has a substantial impact 
on the formation c f  employees' opinion, i.e., employees who have had previous positive 
experience c f  CI -projects will tend to be more positive about them than employees with little 
or no OI-experience. Further, the t y p e  of individual an employee is mayaiso influence 
his/her preferences: 

''Let's s a y  t h o s e ,  w h o  a r e  a c t i v e / y  i n v o / v e d  in O I - p r o j e d s  - I w o u k l  s a y  - d o  n o t  h a v e  a n y  

{ J f f ! f e r e n a ! .  I t  a l w a y s  s t r o n g / y  d e p e n d s  o n  Ihe sucr:ess r a " "  a n t i  o n  I h e  e x p e r i e n a !  f r o m  

r e c e n t  y e a r s  - w h a t ' s  will b e  h e  outr:ome a n t i  d o e s  I h e  w h o I e  t h i n g  m a k e  s e n s e .  T h e n ,  

t h e y  a r e  v e t y  o p e n  IrJward o p e n  i n n o v a t i o n .  [ .  . . ]  I f  s o m e b o d y  i s  t a t h e r  i n t r o v e r l e d  -

witJ10ut m a k i n g  a j u d g m e n t  h e r e  - i n t r o v e r t e d  in fi1e s e n s e  o f  h e  i s  a n  e x c e / / e n t  

r e s e a r c h e t ;  b u t  l l k e s  Ir> w o r / (  soIitari/y. O f  C l W I O e ,  h e  will h a v e  h i s  p r o b l e m s  wiIh 0 1 -

profedS- b e a l u s e  I t  n a t u r a l / y  a l s o  h a s  a tot Ir> d a  wiIh c o m m u n k : a t / o n  a n t i  networfrIng a n t i  

d e m a n t l i n g  t h i n g s  a n t i  t h e  llke, whereas someIxxIy, who h a s  I h e  i n d i n a t i o n  Ir> d a  e x a c t l y  

Ihose thinus- " " " t  s t n J g g l e .  H ( 8 2 )  

OVerall, the R&D managers believed their employees weuld only opt for closed innovation i f  
they have had a negative experience with open innovation or i f  the results c f  a closed 
innovation process were as promising as an OI-process. 

5_6 Chapl:er S u m m a r y  

The statements c f  the R&D managers are predominately in line w i t h  the literature. 
Nevertheless, the interviews provide valuable insights into the practice c f  open innovation, 
highlighöng in particular the neglected study c f  employees' perspectives towards open 
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Innovation. The Interviews undet1lne h o w  Important and sometlmes dllTlQJIt I t  Is t o  find an 

appropriate partner f o r  an O I - p r o j e d :  and t h e  a u c i a l  roIe t h e  legal framework plays. 
In g e n e r a l ,  thI! mani!lgers' s b l b ! m e n t s  would imply thI! n e c e s s i t y  f o r  a wide r a n g e  o f  

OI-preconditions and strategie forethought. Accordingly, oompanies have t o  consider various 
aspects before optIng for open Innovation. As shc:rMlln F1gure 15, there are g o o d  reascms t o  
InvolYe extemal partners b u t  also dlsadvantages. Every company must dedde whett1er Öle 
advantages outwelgh t t l e  dlsadvantages on a n y  Individual project. OVerall, t t l e  Interviews 

show t t l e  partldpatlng companles are generally p o s / d v e  towards open Innavadon: The 

bl!!n~ d e a r l y  outweigh t h e  negii!l1ives. 

KnowIedge increase t h o u g h  
l e a m l n g  p r o c e s s  with p a r t n e r  

O p t i o n  t o  c a p e  with m e a s e d  
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comple)c s y s t e m  solutions) 
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Minimization c f  risks and 
resource consumption 

Increased efflciency 

U l I b v a b o n  ot exlstmg buslIless 
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6 Findings f r o m  Q u a n t i t a t i v e  S t u d y  ( O n l i n e  S u r v e y )  

This chaprer summarizes the Flndings from the online s u r v e y . " '  The First sulH:haprer gives 
some indications abaut data distribution and how biases were treated. I t  follows the 
description c f  the sampie and some selected desaiptive results. I n  the third sub-chapt:er, 
findings from an open-ended question regarding requirements for knowledge exchange in 
OI-projects are present:ed. Finally, I evaluat:e the measurement model and the structural 
model. 

6 . 1  Data Distribution and Bias T r e a b n e n t  

In order t o  apply appropriat:e statistical t:ests and data analysis, the evaluation c f  data 
distribution was essential. 5ince data collection methods can create bias, tt was also 
important t o  control for this meter. 

6.1.1 D a t a  Distribution 

A First assessment was based on a graphical inspection of the data distribution and 
suggest:ed non-normality for some c f  the it:ems (cf. Hair et al. 2008, pp. 72f.). For the 
purpose o f  validating this First impression, skewness and kurtesis were examined 
(cf. Tabachnick and Fidell 2007, pp. 79f.). Following Osborne (2oo8a, p. 199), data can be 
considered normally distributed i f  the value c f  skewness and kurtosis do not significantly 
deviate from zero, i.e., the value cf skewness and kurtosis should range between minus one 
and plus one. 5ince the values c f  many it:ems were not in this range, the assumption c f  
non-normality was further supported. For a final verification, normal disbibution was tested 
by applying the Kolmogorov-5mimov-Test and the 5hapiro-Wilk Test (cf. Hair et al. 2008, 
p. 73; Weiber and Mühlhaus 2010, p. 147). 80th t:ests confirmed the significant deviation of 
numerous latent variables from the nonnality assumption. Moreover, the Kolmogorov-
5mirnov-Test and the 5hapiro-Wilk were conduct:ed on the construct level, demonstrating 
that several construct5 show non-normality. Consequently, non-parametric t:ests had t o  be 
conducted. The suitability c f  the variance-based approach t o  estimat:e the structural equation 
model (i.e., the application c f  PLS for the data analysis) was also support:ed (see chapter 
4.4.5.). 

119 The results of the online survey were partially published in Nedon and Herstatt 2014. 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_6, © Springer Fachmedien Wiesbaden 2015
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6 . 1 . 2  Bias T r e a t m e n t  

I f  respondents to a survey significantly differ from non-respondents, a non-response bias 

arises (cf. Sax e t  al. 2003, pp. 411f.). Following Armstrong and Overton (1977, pp. 397f.), 
I split each o f  the four company sampies into First and last respondents and added all c f  the 
First respondents to one and all c f  the last respondents to anether group. To check f o r  non­

response bias, I tested the answers c f  these ! w o  groups for any significant differences b y  

applying a Mann-Whitney-U-test (cf. Bühl 2010, pp. 348ff.). Only one item ( A J )  showed a 

difference a t  a 5% level c f  significance. For all the other answers, no difference could be 

identified. 

Common method bias is especially pervasive in behavioral research due to factors such as 

self-reporting and item characterislics but can be controlled in two ways, aa:ording to 
Podsakoff e t  al. (2003). The design c f  a study should aim to mitigate or avoid common 

method bias. Therefore, procedural remedies were applied before data collection. I followed 
the recommendations o f  Tourangeau e t  al. (2000) by using clear and consistent language, 

defining key terms (e.g., open innovation, knowledge exchange) a t  the beginning o f  the 
survey, and applying esteblished items and measurement seales. Furthermore, I assured the 

employees o f  anonymity (cf. Podsakoff e t  al. 2003, p. 888). A second way o f  controlling f o r  
common method bias is b y  using stetistical remedies - after data were collected - in order to 
minimize the effects c f  bias. I n  this study, I applied ! w o  statistical remedies. Firstly, 
I conducted Harman's single factor l e s t ,  i.e., an exploratory factor analysis without rotation 

was applied to all items. When only one factor was extracted, this single factor explained 

only 22.27% c f  the variance, i.e., considerably less than half c f  the toml variance. 
Furthermore, ten factors with eigenvalues greater than one were identified. 80th results 

indicated the extent o f  variance, which cannot be attributed to the construct but to the 
measurement method, was not substantial (cf. Aulakh and Gencturk 2000, p. 529; Podsakoff 
and Organ 1986, p. 536). After conducting Harman's single factor test, I also checked the 

correlation matrix (see Table 15). The highest correlation was 0.511 and occurred between 
the intention to exchange dorumented knowledge (intention_doc) and the intention to 
exchange undocumented knowledge (intention_undoc). In cases o f  common method bias, 

very high correlations c f  above 0.9 would be expected (cf. Pavlou et al. 2007, p. 122). 

Therefore, the inspection o f  the correlation matrix did not provide any sign c f  common 
method variance. In summary, the questionnaire design as weil as the tests conducted after 

the data collernon suggests common method bias does not undermine this study. 
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6 . 2  Descriptive Results 

As explained in chapter 4.4.4, a total c f  283 R&D employees from four companies were 
asked to participate in the online survey. 199 R&D employees reacted to the request, 
providing 133 usable responses (see Figure 14). These 133 responses fol111 the final sampie. 
Thus, an overall response rate c f  47% was achieved (see Table 7 for company-specific 
response rates). In the following, I will give an overview c f  the sampie with respect to 
demographics, employees' company-related details, and OI-experience. Thereafter, I aim to 
highlight the m o s t  interesting descriplive results from the survey. 

On average, respondents were 42.3 years old and predominantly male.'" Only 18.0% c f  the 
R&D employees were female. The overwhelming majority said they held a university degree 
and had graduated in the fields c f  natural science or engineering. l 2 1  Only 10.0% did not 
have a higher educaöon and fewer than 5.0% held degrees in fields other than natural 
science or engineering. Respondents were mostly located in a Gel111an office and had been 
employed for 13 years at their respective companies. 1 2 2  These structural characterisöcs also 
applied to the sub-samples of the four participating companies, which showed only marginal 
differences from one another. Table 8 illustrates total sampie and sub-sample characteristics. 

Although the sampie seemed t o  be unbalanced and homogeneous at a First glance, a closer 
look showed i t  was very representaöve c f  R&D departments. A tertiary education in the field 
c f  natural science or engineering is often a job requirement in RaD deparbnents. This is very 
weil r e f i e c t e d  in the educational background o f  the surveyed R&D employees. However, as 
stated by the statistische Bundesamt (cf. Mischke and Wingerter 2012, p. 22), women are 
strongly under-represented in these fields c f  study. Consequently, my sampie can be 
considered representative in an RaD context. 

Respondents worked on average on 4.7 OI-projects during the last three years and on 
9.2 OI-projects during the last ten years (see Table 8). As Rgure 16 shows, most experience 
arose from OI-projects carried out with universities and/or research i n s t i t u t e s . ' "  Considering 
the characterisöcs c f  the four surveyed companies (e.g., commitment to open innovation, 
high levels o f  internal R&D), this result is not surprising and in line with the literature (see 
Laursen and Salter 2004; Tether and Tajar 20OS). Customers were the second most popular 

120 l h e  average age was calOJlated based on 127 employees, who (conecUy) staled their age. The share of 
male and female respondents was mlOJIated based on 128 employees, who staled their gender 
( s e e  e h  . . . . . .  4 . 4 . 4 ) .  

121 l h e  share of PhD, master/diploma, bachelor, or apprenticeship was calculated based on 130 employees, 
who stated thelr hlghest educatlonal degree. l h e  share of natural science, englneer1ng, and/or economlcs 
was mlculated basecl on 128 employees, who stated thelr fleld of eclumtlon (see c:hapter 4.4.4). 

122 l h e  share of different locations was calculated based on 130 employees who statecI their Iocation. l h e  
average Ienure was calOJlated based on 129 employees who (correctly) statecI their tenure (see c:haprer 
4 . 4 . 4 ) .  

123 Respondents coukl evaluate eac:h OI-partner independently, e.g., an employee coukl state if he/she had 
worked together very oftenJvery rarely wlth all flve partners mentlonecl. 
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O I - p a r t n e r ,  f o l l o w e d  b y  i n d u s t r i a l  p a r t n e r s  ( e x c l u d i n g  s u p p l i e r s  and c o m p e t i l D r s ) .  

C o l l a b o r a t i o n  o n  O I - p r o j e c t s  w i t h  c o m p e t i l D r s  w a s  r a r e  b u t  i t  d i d  s o m e t i m e s  occur. 

T a b l .  8 :  s . m p l e  . n d  S u b - s . m p l e  CharacblrlsllCIII 

Aae 
G e n d e r  

F i e l d  0 1  
EduCl'tlon 

Tenure 

L o C I t i o n  

N u m _ a I  
O I - P r o I e c t !  

( u s a b l e l  
fB!eapeJ 
Male: 
Fernare: 
Apprenticeship: 
Bachelor: 
Master/diploma: 
PhD: 
NabJral science: 
Engineering: 
Economlcs: 

Germany: 
Europe ( r e s t ) :  
Brazil: 
Others: 
Last 3 years 
Last 10 years 

Total 
SampIe 
133 

42.3 years 
8 2 . 0 %  
1 8 . 0 %  
1 0 . 0 %  
1 . 6 %  

2 9 . 2 %  
5 9 . 2 %  
6 1 . 7 %  
3 3 . 6 %  
4 . 7 %  

1 3 . 0  y e a r s  
8 2 . 3 %  
6 . 2 %  
9 . 2 %  
2 . 3 %  

4 . 7  
9 . 2  

C o m p l l n y  
A 
58 

4 2 . 0  years 
8 3 . 3 %  
1 6 . 7 %  
0 %  

3 . 6 %  
14.3 % 
8 2 . 1 %  
8 7 . 3 %  
7 . 3 %  
5 . 4 %  

1 1 . 0  y e a r s  
6 6 . 1 %  
1 2 . 5 %  
1 9 . 6 %  
1 . 8 %  

5 . 8  
1 0 . 0  

C o m p o n y  
B 
33 

4 3 . 4  years 
6 5 . 5 %  
3 4 . 5 %  
3 6 . 4 %  

0 %  
9 . 1 %  
5 4 . 5 %  
9 0 . 6 %  
3 . 1 %  
6 . 3 %  

1 5 . 7  y e a r s  
8 7 . 9 %  
3 . 0 %  
3 . 0 %  
6 . 1 %  

4.8 
11.1 

C o m . - n y  
C 
35 

4 1 . 9  years 
9 3 . 9 %  
6 . 1 %  
2 . 9 %  
0 %  

6 7 . 7 %  
2 9 . 4 %  
2 . 9 %  

9 4 . 2 %  
2 . 9 %  

1 4 . 0  y e a r s  
100.0 % 

0 %  
0 %  
0 %  
2 . 7  
6 . 2  

H o w o l t e n  did you w o r k  t o g e t h e r  in O I - p r o j e c t s  w~h t h e  following partners? 

I 
Unlversttles I Research I n s t t t u t e s  3 , 4  

I 
CUstomers 2,5 

I 
SUppliers 1,9 

CompetilDrs ~ 1,6 
Other I n d u s t r i a l  Partners 2,4 

1 2 3 4 

I N-133 ) v e r y  rarely occasionally orten 
rarely 

F l g u r e  1 6 :  O I - P l l r I n I I l ' I I  ( O I - E x p I I r l  . .  I C : a ) l 2 4  

C o m p l l n y  
D 
7 

4 2 . 0  years 
8 3 . 3 %  
1 6 . 7 %  

0 %  
0 %  

5 7 . 1 %  
4 2 . 9 %  
1 4 . 3 %  
8 5 . 7 %  

0 %  
11.3 y e a r s  
1 0 0 . 0 %  

0 %  
0 %  
0 %  

5 
v e r y  
orten 

5.1 
9.0 

Far t h e  c o m p a n y  p r e s e n t a t i o n s  and f o l l o w - u p  g r o u p  discussions (see d l a p t e r  4 . 1 ) ,  all s u r v e y  

q u e s t i o n s  w e r e  analy2ed and p r e s e n t e d  on a d e s c r i p t i v e  level. f ! j ,  t h i s  p o i n t ,  o n l y  t h e  m o s t  

i n t e r e s t i n g  f i n d i n g s  are p r e s e n t e d .  

124 Author's Illustration 
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T h e  RISt i n s i g h t  relates to employees' intention t o  exd1ange knowledge in OI-projects. 

Respondents indicated t h e y  were more likely t o  exchange undocumented knowledge w i t h  

external partners than to share documented knowledge w i t h i n  O I - p r o j e c t s  (see Figure 1 7 ) .  

This finding was also statistically tested and verified and is f u r t h e r  supported by t h e  

l i t e r a t u r e  ( s e e  Constant e t  al. 1 9 9 4 ) . ' 2 5  Furthermore, t h r e e  possible reasons f o r  t h i s  

difference were identified d u r i n g  t h e  t h r e e  f o l l o w - u p  discussions: 

1) Confidence - "Everything t h a t  i s  catveti in strme, I CD/J1d b e  heId responsible t'rJr". 126 

Documented knowledge can be stored and cited as evidence t h a t  something has 

been communicated. I n  contrast, verbal exchanges d o n ' t  leave a paper traiI. 

Employees d o  n o t  w a n t  to exchange i n f o r m a t i o n  t h a t  m i g h t  g o  beyond t h e  

negotiated NDAs and most of "[. .. } t h e  peopIe are weil trained on what knowledge 

can b e  shared a n t i  what cannot. T17erefore, t h e y  are more careful w i t h  t h e  
documented s t u f t .  n l 2 7  

2 )  Efficiency - " I t  i s  e a s i e r  a n t i  f a s t e r  w piCk up t h e  phone than w w r i / e  an e-mail 8 1 2 8  

Employees can avoid t h e  e f f o r t  to collect all r e l e v a n t  documents o r  w r i t e  everything 

down. Moreover, some i n f o r m a t i o n  m i g h t  be hard t o  document o r  would ''{. .. } convert 
a ren-page docvment i n w  a 100-page docvment 8 1 2 9  Therefore, employees m i g h t  

p r e f e r  undocumented knowledge. 

3 )  I n f o r m a t i o n  q u a l i t y  - "Undocvmented knowledge i s  more up w dare, since t h e  

docvmentation needs time~ 130 Undocumented knowledge iS, therefore, ''{. .. } otten 
more valuable, because i t  i s  the tatest information. Wtth docvmented knowledge, one 
h a s  w assume t h a t  i t  h a s  already been shared w i t h  o t h e r s .  A docvment i s  quickJy 
distributed. Additionally, same t h i n g s  m i g h t  o n l y  develop f r o m  conversations. n l 3 1  Last 

b u t  n o t  least, past experience m i g h t  have shown t h a t  undocumented knowledge is 

more valuable and, t h e r e f o r e ,  preferable. 

125 The influence of attitude, subjective norm and perceived behavioral contraion the intention t o  exchange 
documented knowledge In OI-projects was modeled, I.e., IntenHan was operaHonallzed solely based on the 
dOOJmented knowledge-related rtems 11 ancl 12 (see Table 4). In thls case, attitude, subJecttve norm, and 
perceived behavioral controI explained 32% of the variance (RZ = 0.320). Secondly, the influence of 
attitude, subjective norm, and perceived behavioral controI on the intention m exchange undocumented 
knowledge in Ol-projects was modeled, i.e., intention was operationalized solely on the basis of the 
undocumented knowledge-related items 13, 14, and 15 {see Table 4}. In this case, attitude, subjective norm, 
and percetved behavIoral control explalned 46% of the variance (RZ = 0.459). In addlHan, the path 
coeffidents were stronger and on a higher significance Ievel. 

126 This cilation was laken from foIlow-up group diswssion with RaD representatives of Company B (February 
12, 2013). The original cltatlon was In German and translated Inm Engllsh. Thls Is also true of all the 
foIlowing citations from the follOVMJp group discussions. 

127 Cilation from follow-up group discussion with RaD representalives o f  Company A (February 22, 2013). 
128 Cilation from follow-up group discussion with RaD representalives o f  Company B (February 12, 2013). 
129 Citation from follow-up group discussion with RaD representalives o f  Company B (February 12, 2013). 
130 Cilation from follow-up group discussion with RaD representalives o f  Company A (February 22, 2013). 
131 CllaHan from follow-up group dlscusslon wlth RaD representatlves o f  Company B (February 12, 2013). 
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I will exchange the following knowledge wtth extemal partners in M u r e  OI-projects: (in % )  

[ ':!~ J Werk reports and offidal documents 

Manuals, methodologies, and models 

Experienoe or know-how from werk 
lu ndocumen tOd/ L know/edge ~ Expertise from my education or training 

Know-where or know-whom (at request) 

I N = 133 I • strongly disagree _ disagree _ neither agree nor disagree _ agree _ strongly agree 

Flau", 17: o . a f p t l v e  " u b  ...".rellng Intentlon 132 

A seoond ftnding oonoerns employees' attitude toward exchanging their knowledge with 

external partners in OI-projects. As can be seen in Figure 18, where the percentage c f  all 

positive replies is displayed, the vast majertty e f  the surveyed R&D employees have a (very) 

positive attitude toward t h e i r  knowledge exchange with extemal partners. 99% find the 

knowledge exchange w t t h  external partners (very) valuable for themselves and 86% think i t  

a (very) pleasant experienoe. This implies the NIH-syndrome (reflecting a negative attitude 

toward external input) may not p l a y a  relevant role among the respondents. 

M y  knowledge exchange wtth external partners in OI-projects is ... (in % )  

... (very) valuable to me 

... (very) beneftdal 

... a ( v e r y )  wise move 

... a (very) pleasant experienoe 

... overall (very) goOO 

o 2 0  4 0  

. positive . very positive Total 

F1gu . . .  1 8 :  D 8 s a ' 1 p l h , .  l t e I u l l s  . . . " . r d l n g  Attltud~ 

132 Author's illustration 
l l 3  Author's Illustration 

6 0  80 1 0 0  
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The third descriptive ftnding is related to subjective norm, the only formatively measured 
construct o f  this study. As shown in Figure 19, employees believe their immediate supervisor 

most wants them to exchange knowledge in OI-projects; followed by the CEO and their 

colleagues. However, the CEO carries the greatest weight. 

SUbjective Norm - BeiiefS (in % )  

My ~wants me to exchange knowledge 
with exlErnal partners in OI-projects. 

My I m m p t W e  rSlpmytcprwants me to 
exchange knowledge [ ... ] in OI-projects. 

My c;pI.lMquarwant me tD exchange 
knowledge [ ... ] in OI-projects. 

Generally speaking, I t r y  Ix> follow the 
a I I i  pollcy and Inrentlon. 

Generally speaking, I accept and carry out 
my j m m e d i a t r : a z : c ° V o Q d e c i s i o n  
even though it is different fram mine. 

Generally speaking, I respect and put in 
practice my c:pIJeaqI/C!f'decision. 

Figure 1 9 :  D e M r i p t i v e  R e l u b  regarding S u b j e c t i v e  N o r m lJot 

A fourth insight, which is worth highlighting, is related t o  rewards. As described in ehapter 

4.4.1.8, ftve items were added after the pre-test. The descriptive data analysis displayed in 
Figure 20 conftrms the statements of the pre-testers and shows employees are much more 

motivated by rather intrinsic rewards (pre-test items) than by organizational, rather extrinsic 
rewards (original items). 

134 Author's Illustration 
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When I exchange knowledge with external partners in OI-projects it is impormnt to me ... (in % )  

... to get higher salary. 

COriglna/~ ... to be promoted. : r i  

... t o  g e t  a higher bonus. ~I;j 

... to get better werk assignments. 1.2 ' 

... to increase my job security. . 26 . - - - - - - - - - - - - - - - - - - =-... tD enhance my reputation. : 35 : 
... to improve my job performance. . 2 0 . 

G - s t item !} ... to build a network. [lL9~ 

... to add value for my company. : 8 . 
... to increase my knowledge. l 5  

I N=133 1 • sIrongly disagree . disagree • neiUler agree nor disagree o agree • strongly agree 

A last d e s a i p l i v e  f i n d i n g  is related to t h e  sense o f  s e l f - w o r t h  and presented in Figure 21. 

Generally, knowledge exchange in O I - p r o j e c t s  a e a t e s  a c e r t i l i n  sense o f  s e l f - w o r t h .  

However, t h e  degree depends on t h e  considered outcome. The v a s t  m a j o r i t y  o f  t h e  

employees surveyed considered t h e i r  i n v o l v e m e n t  in O I - p r o j e c t s  valuable in creating new 

business o p p o r t u n i t i e s  f o r  t h e i r  organization. However, o n l y  f e w  believe i t  improved worl< 

processes w i t h i n  t h e i r  company in a n y  s i g n i f i c a n t  way. 

My knowledge exchange with external partners in OI-projects ... (in % )  

... aeates new business opportunltles for my organlzatlon . 

... helps other members in rny organization to salve problems . 

... helps my organization to achieve its performance objectives. ~, ~S~~~~~~~~~~ 
... inaeases produdivity in my organization . 

... improves work processes in my organization. 

[ N = 133 I • strongly dlsagree _ dlsagree _ "elther agree nor dlsagree _ agree _ strongly agree 

Flgure 2 1 :  D e K r l p I I v e  R e l u l t a  r a g . r e l l n g  S e n  . .  o f  S e I f - W o r t h 136 

135 Author's illustration 
136 Author's Illustration 
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6 . 3  Findings f r a m  an Open-Ended Question 

The insights resulting from the only open-ended question in the survey relate to basic 

conditions for knowledge exchange in OI-projects. Respondents were asked to state up to 
five requirements t h a t  must be met to enable them to exchange knowledge with extemal 

partners in OI -projects. Even though not all respondents answered this voluntary question, 

390 requirements were listed. Most of the answers consisted of less than five words. 
To analyze the replies, a general inductive approach as diagrammed in Figure 22 was 
conducted (see Thomas 2003). 

, - - - - - - - - - - - - -

: Adaptatfon : 
'- - - - - - - - - - - - - '  

390 Replies 

I Close Reading o f  all Answers I 

D-
Inductive Coding 

(Espedally ' I n  VIVO" Coding) 

D-
Assignment o f  all Answers 

to Codes (1:1) 

Aggregation o f  Codes (Sub­
Categories) to categories 

Consistency Check by Two 
Independent Coders 

Assessment o f  category and 
Sub-category Sizes 

8 categories 
15 Sul>-categories 

Figure 2 2 :  Reeelin::h Approach for Open-Ended S u r v e r  Q u M l i o n l 3 7  

, - - - - - - - - - - - - -

: Adaptation : 
'-- - - - - - - - - - - - '  

The First thing I noted from scrutinizing the replies was t h a t  seme were repeated 

vematim. 13
' I n  these cases, the expression of the respondents was adopted as category 

137 Author's iIIusbation 
1311 l h e  words NDA, IP, and trust were mentloned multiple tlmes. 



1 1 0  Findings from Quantitative Study (Online Survey) 

name, i.e., in vive coding was applied (cf. 5trauss 1987, pp. 33f.). I f  the category was not as 
obvious, codes were derived b y  reading the answers repeatedly. However, the wording o f  
these categories was also adopted from appropriate expressions o f  respondents. 

Afu!r the First dralt o f  a coding system had been developed, I !ried to assign each reply to 
one o f  the categories. 1 3 9  This process unveiled some distracting overlaps between the 
categories; adaptation o f  the coding system was necessary and answers had to be 
reassigned. 140 Once this iterative procedure was finished, 355 (out o f  390) replies were 
assigned to one o f  15 categories. The remaining 35 answers were either labeled 
'miscellaneous" (28 cases) or ' n o t  understandable" (seven cases). When all replies were 
labeled with an appropriate code, I aggregated the 15 categories to eight higher-order 
categories to get a better overview (see Figure 23). 

As a next step, a consistency check was conducted. I asked ! w o  independent evaluators to 
assign the 390 replies to one of the 15 sutrcategories or to label them 'miscellaneous" or 
' n o t  understandable".!l1 By doing so, the evaluators also assigned the replies to one o f  the 
eight aggregated categories. Afu!r the evaluators had finished the dassification and 
submitted their results, I compared my coding with theirs. The FIrst evaluator assigned 
301 replies (77.2%) to the sub-category that I had chosen. The second evaluator did so with 
305 replies (78.2%). I n  256 cases, both evaluators agreed with my coding and one o f  them 
also approved my decision in 77 additional cases. Consequently, a consensus about the 
coding with at least one o f  the evaluators was reached in 333 and respectively 85.4% o f  the 
cases, so that the data and its codification could be considered reliable (cf. Taylor and 
Watkinson 2007, p. 53). Thus, the coding seheme and the original assignment of these 
333 replies were retained. However, in 57 replies the coding had to be reconsidered. 
In 25 o f  the 57 cases, both evaluators had selected the same sut>-category. Here, 
the original coding was changed and the evaluators' classification was adopted. During a 
follow-up discussion with one of the evaluators, we agreed to adapt the coding of further 
18 replies.!" I n  14 cases, no consensus could be reached, which equated to 3.6% o f  the 390 
replies. Due t o  this minor discrepancy between the evaluators and the researcher, the 
difference was considered negligible, i.e., no adjustments were made in this instance. Since 
the consistency check was considered suocessful, a descriptive analysis was then conducted. 

139 Since a descriptive analysis c f  the replies was intended, each reply was limited t o  a single code, i.e., it had 
to b e  a one-to-one relationship. 

140 Desplte f!Nery effort, It was not posslble to ellmlnate overlaps completely. lherefore, categot1es were 
aggregated to more distinctive higher-order categories. 

141 The t w c  evaluatDrs were inslructed ID assign eadJ reply t o  one of Öle 15 sub-categories, or to labellhem as 
"mlscellaneous'" or "not understandable", They recelved the list wlth all 390 re5ponses, the names c f  the 15 
wb-categories and the requisite information on how the 15 sub-categories relate t o  the 8 calegories. 

142 I changed six of my codes and the evaluatDr reassigned 12 replie:s. Even though the 18 replie:s were 
assIgned tD new sub-categot1es, the hlgher-order category mostly remalned the same. 
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Far t h a t  purpose, t h e  n u m b e r  c f  assigned replies p e r  (sul>-) c a t e g o r y  was assessed. 

T h e  results f o r  t h e  main c a t e g o r y  a r e  displayed in Figure 24. 

Sub-Categories Clltegories 

1) Confidentiality, NDA 

2 )  Clarification c f  I P  and Exploitation Rights 

3 )  Clear Legal/Contractual Framework 

4 )  Trust 

5 )  GoocI Rapport and Communication 
(Open, Frequent, Personal) 

6) Faimess (Give-and-Take), Win-Win 
Situation 

7 )  Common Goals and I n t e r e s t s  

8 )  Expertise 

9) Complementilry capabilities 

10) Clarity a b o u t  Dbjectives and Project 
5cope (Tasks, Milestones, etx:.) 

11) No Rivalry 

12) Appropriate OI-Partner 

13) Fareseeable Success{Benefit c f  
OI-Project 

14) Freeclom of Action (Time, Money, e t c . )  

15) Management Support 

1. Legal Security 

2. Good Rapport 

3. Common Ground and Fairness 

4. Expertise 

5. a a r i t y  

6. General Partner-Fit 

7. Added Value 

8. Freedom c f  Action 

Figura 2 3 :  C l d B g o r i a  o f  R a q u i r a m . n t  f o r  K n o w l a d g a  E x c h . n g a  in OI_projectsl43 

Nearly o n e  t h i r d  c f  all analyzable a n s w e r s ' "  related t o  legal s e c u r i t y ,  i . e . ,  a l m o s t  all 

respondents p o i n t e d  o u t  t h e  need f o r  NDAs, a g r e e m e n t s  on I P ,  a n d / o r  a c o n t r a c t u a l  

firamework. 2 1 %  c f  t h e  replies r e f e r r e d  to a goOO r a p p o r t  and deep r e l a t i o n s h i p  

characterized by m u t u a l  t r u s t  and an open, f r e q u e n t ,  and - a t  b e s t  - personal dialogue. 

Common g r o u n d  and fairness were also considered a m o n g  t h e  m o s t  i m p o r t a n t  r e q u i r e m e n t s  

f o r  k n o w l e d g e  exchange in O I - p r o j e c t s .  Respondents emphasized t h e  neoessity o f  m a k i n g  i t  

a w i n - w i n  s i t u a t i o n  f o r  all p a r t i e s  p a r t i c i p a t i n g  in an O I - p r o j e c t  - common goals and i n t e r e s t s  

a r e  essential. 1 0 %  c f  t h e  355 answers related to O I - p a r t n e r s '  expertise. According to t h e  

surveyed employees, a p a r t n e r  should be an e x p e r t  in t h e  r e l e v a n t  area and b r i n g  in 

c o m p l e m e n t a r y  k n o w - h o w .  

143 Auther's iIIusbation 
144 Answers labeled '"mlscellaneous'" er '"not undet'Stanclable- were excluded, l.e., the ftnal sampIe 15 N = 355. 
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Whieh requirements must be met, SO that you are able ID exchange 
knowledge with external partners in 0I-projects7 

~"""""""""""111 32% 1.~1~~~ 
2. GoocI Rapport ~---_. 21% E B  

-I~_._._._._._._._._._ '::~ ____________ ~. ~~m~~ ~~u~'!. ~ '::'~ 
10% 4. Expertise 

= 6% 

6% 

~. 6% 
~ 4% 

I N - 3 5 5 1 

5. Clarity 

6. General Partner-Fit 

7. Added Value 

8. Freedom of Action 

Figure 24: Requirements f o r  Knowleclge Exchange in OI_Projec:l:l 1 '15 

Clarity, general partner-fit, and added value were mentioned relatively olten and accounted 

for 6 %  . .  d l  of the overall responses. Clarity refers to the requirement that project scope 
(ineluding tasks, project objectives, timeline, budget, and next s t e p s )  have to b e  el . .  r1y 

detined. General partner-fit m . .  ns the partner has to be reliable and rivalry must b e  

avoided, i.e., direct competitors are seldom preferred partners. Furthermore, the OI-project 
should add value t h a t  other or "dosed" innovation pnojects t a n n o t  aa:omplish. Lastly, 4% of 
all replies were concerned with the need for freedom of action, i.e., management support is 
required to ensure the necessary resources are avaHable t o  make experimentaöon possible. 

6 A  M e a s u r e m e n t  M a d e l  

In order to evaluate whether items measured their assigned construct properly, the 

m . .  surement model (outer model) of all constructs had to b e  assessed ( c f .  Hair e t  al. 2012, 
p. 423). However, the evaluation o f  reflective and formative m . .  surement models is based 

on different eriteria ( c f .  Hair e t  al. 2011, pp. 145ff.; Henseler e t  al. 2009, pp. 298ff.; 

Henseler e t  al. 2012, pp. 269ff.). Thus, i t  is eonducted separately in the following. 

6 . 4 . 1  Ref1ective ConslnJcts 

Ta optimize the assessment of the reflective measurement models, a FIrst and second 
generation method was applied ( c f .  Hair et al. 2014, p. 2). An exploratory fac!or analysis was 

145 Author's illustration 
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oonducted as a First generation mettIOd, followed by a oonfirmatory f a c t o r  analysis, 

representing a seoond generation method. 

6 . 4 . 1 . 1  E x p I o r a t o r y  F a c t o r  A n a l y s i s  (EFA) - A F i r s t  GeneraUon M e t h o d  

The i n t e n t  o f  an EFA primary is t o  i d e n t i f y  o r  explore t h e  underlying structure among items 

and t o  summarize o r  reduce data (cf. Hair e t  al. 2008, pp. 9 4 f f . ;  Netemeyer e t  al. 2003, 

p. 121). Thus, i t  is n o t  necessarily applied in structural equation modeling because t h i s  

m u l t i v a r i a t e  method is usually based on oonceplual oonsiderations regarcling t h e  underlying 

structure, i.e., t h e  number c f  items and i t e m s '  affiliation t o  t h e  oonstnucts (cf. Grote 2010, 

p. 1 1 8 ) . " 6  However, EFA can be oombined judiciously w i t h  o t h e r  multivariate techniques 

such as stnuctural equation modeling (cf. Hair e t  al. 2008, p. 100), as ~ is a n r s t  generation 

method t o  check f o r  reliability and validity c f  refiective measures (cf. Herzog 2008, p. 138; 

Weiber and Mühlhaus 2010, pp. 1 0 4 f . ) . " 7  

I n  t h i s  study, an EFA was oonducted f o r  five reasons: Firstly, i t  was intended t o  show i f  
perceived behavioral oontrol oomprises two independent factors (perceived self-efficacy and 

perceived oontrollability) as suggested in chapter 3.1.3. Secondly, i t  was used t o  

d e m o n _ t e  y e t  again t h e  wisdom o f  d i f f e r e n t i a t i n g  between t h e  intention t o  exchange 

documented knowledge and t h e  intention to exchange undocumented knowledge 

(see chapter 6 . 2 . ) .  A t h i r d  reason refers t o  t h e  ~ms measuring rewards. As described in 

chapter 4.4.1.8 and 4.4.2, five additional items t h a t  came up during t h e  p r e - t e s t  were added 

t o  t h e  original five reward items from Kankanhalli e t  al. (2005). The EFA was oonducted t o  

check w h e t h e r  all ~ms are highly interrelated and so oonstitute o n l y  one f a c t o r  or i f  t h e  t e n  

items measure multiple factors (cf. Hair e t  al. 2008, p. 94). Fourthly, t h e  EFA was oonducted 

t o  review all refiectively measured, model-relevant oonstructs. Even though existing and 

repeatedly employed " e m s  and oonstructs were used in t h i s  study (implying t h a t  an EFA is 

n o t  necessary), t h e y  had n o t  y e t  been applied in t h e  oontext c f  OI-research. I t  was, 

therefore, oonsidered beneflcial t o  execute t h e  EFA in order t o  see i f  o n l y  t h e  planned 

oonstnucts would be extracted; all ~ms would load on t h e  intended oonstructs; and t h e  

exclusion o f  single items would improve t h e  measurement model o f  a speciFic oonstnuct 

(cf. Weiber and Mühlhaus 2010, p. 106). However, t h e  final decision a b o u t  excluding an ~m 

was n o t  solely based on t h e  EFA results, b u t  also on t h e  o u t e r  l o a d i n g ' ' ' '  relevance testing 

reoommended by Hair e t  al. (2014, p. 104). The last reason t o  oonduct an EFA is related t o  

146 According to the decision diagram o f  Hair e t  al. 20OS, p. 97, a confirmawry facIDr analysis (CFA) is the 
current best method In strudural equatlon mocIellng. In chapter 6.4.1, the CFA was conductecl to conflrm 
the measurement theory (cf. Hair e t  al. 2008, p. 693). By combining the bottom-up (EFA) and top-down 
(CFA) factor analysis approach, the fit o f  the measurement model was tested optimally. 

147 To evaluate the reilabillty, only one construct Is Included In the EFA. When assesslng valldlty, all constructs 
have to be c:onsidered Cd. Weiber and Mühlhaus 2010, p. 104). 

148 Outer loading and indicator loading are equivalent terms and used interchangeably. However, indicator 
loadlng Is mostly used In the followlng. 
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t h e  CXJntrol v a r i a b l e  used to measure t h e  " B i g  Five" personality t r a i t s  o f  a person w i t h  ten 

items. The EFA had to c l a r i f \ l  which o f  t h e  f i v e  personal t r a i t s  CXJuld CXJrrectly be e x t r a c t e d  

(cf. Weiber and Mühlhaus 2010, p. 106). 

T o  address t h e s e  flVe issues, t h e  EFA was conducted collectively f o r  all m o d e l - r e l e v a n t  

CXJnstructs (overall EFA) and f o r  each c o n s t r u c t  separately. Principal c o m p o n e n t  analysis w i t h  

p r o m a x  r o t a t i o n  was employed f o r  t h e  e x t r a c t i o n  c f  f a c t o r s  (cf. Hair e t  al. 2008, pp. 1 0 5 f f . ;  

Nunnally and Bernstein 1994, pp. 4 9 1 f f . ) . ' "  K a i s e r - M e y e r - O l k i n - a i t e r i o n  (KMO-<:riterion) and 

B a r t l e t t ' s  t e s t  o f  s p h e r i d t y  w e r e  used f o r  t e s t i n g  t h e  assumptions f o r  f a c t o r  analysis. The 

KMQ-criterion was required to exceed t h e  t h r e s h o l d  0.5 (cf. Kaiser and Rice 1974, pp. 1 1 2 f . )  

and t h e  significance o f  B a r t l e t t ' s  t e s t  o f  s p h e r i d t y  had to b e  below 0.05 (cf. Dziuban and 

Shirkey 1974, pp. 3 5 8 f f . ;  Hair e t  al. 2008, pp. 1 0 4 f . )  to f u l f i l l  t h e  r e q u i r e m e n t s  f o r  f a c t o r  

analysis. Fer t h e  overall EFA, t h e  KMO-criterion was 0.761 and t h e  significance o f  B a r t l e t t ' s  

t e s t  o f  s p h e r i c i t y  w a s  zero, which both suggested t h e  general appropriateness c f  t h e  

CXJrrelation m a t r i x  f o r  f a c t o r  analysis application (cf. Backhaus e t  al. 2011, p. 341; Dziuban 

and Shirkey 1974, pp. 3 5 8 f f . ;  Hair e t  al. 2008, p. 105). W i t h  respect to single, model­

r e l e v a n t  CXJnstructs'50, t h e  KMO-criterion ranged from 0.604 to 0 . 7 8 6 ,  also indicating t h e  

s u i t a b i l i t y  o f  using EFA (cf. Backhaus e t  al. 2011, pp. 3 4 2 f . ;  Kaiser and Rice 1974, pp. 1 1 2 f . ) .  

Furthermore, t h e  significance o f  B a r t l e t t ' s  t e s t  o f  s p h e r i d t y  was always zero, again implying 

s u f f i c i e n t  c o r r e l a t i o n s  among t h e  i t e m s  f o r  CXJnducting EFA (cf. Dziuban and Shirkey 1974, 

pp. 3 5 8 f f . ;  Hair e t  al. 2008, p. 105). T h e  results o f  t h e  overall EFA a r e  displayed in Table 9. 

T h e  o u t c o m e  c f  t h e  EFA applied separately f o r  each c o n s t r u c t  can b e  seen in Tables 10 - 12. 

T o  assess and i n t e r p r e t  t h e  EFA results, w i d e l y  aooepted c u t - o f f  values f o r  measure c f  
sampling adequacy (MSA), f a c t o r  loadings ( =  c o m p o n e n t  loadings i f  principal CXJmponent 

analysis is applied as an extraction method 151
) ,  communality, and variance extracted were 

CXJnsulted. Following Backhaus e t  al. ( 2 0 1 1 ,  p. 3 4 1 )  and Hair e t  al. ( 2 0 0 8 ,  p. 104), t h e  MSA 

value had to be a t  least 0 . 5 .  The requirements regarding f a c t o r  loadings depend on sampie 

size. Given t h e  sampie size c f  t h i s  s t u d y  (N = 1 3 3 ) ,  a f a c t o r  loading c f  a t  least 0.5 was 

necessary to be deemed s i g n i f i c a n t ,  acoording to Hair e t  al. ( 2 0 0 8 ,  p. 117). I n  actual f a c t ,  

o n l y  i t e m s  w i t h  a f a c t o r  loading above 0.6 w e r e  considered s a t i s f a c t o r y  in t h i s  study. 

C o m m u n a l i t y  is g e n e r a l l y  suggested to b e  a t  least 0.5 (cf. Hair e t  al. 2008, p. 1 3 6 ;  Weiber 

149 Prindpal axis factoring is said t o  yield the best results if the distribution is significantly non-normal 
(cf. Osborne e t  al. 2008, p. 89). Nevertheless, the widely used principal component analysis has been 
applled because one of the maln reasons for conducHng the EFA was dala reducHon (cf. Harr e t  al. 2008, 
pp. 107f.). Tc c:ontrol for differenc:es rewlting from the employed method, principal axis factoring was also 
conduclEd. The comparison of the results shows both approadles suggest Öle same conclusions. With 
respect to the rotation of factors, an oblique method (promax rotatIon) was chosen, slnce the basic 
assumption (that factors are correlated to same extent) is more realistic than assuming uncorrelated factors, 
whidl is the hypothesis of orthogonal rotations (cf. Hair e t  al. 2008, p. 116i Osbome e t  al. 20OS, p. 90i 
Weiber and MOhlhaus 2010, pp. 107f.). 

150 The KMQ-criterion of the contral variable assessing the "Big Five" was 0.590 and the significance of 
Bartlett's t e s t  o f  sphericity was zero. 

151 In the foIlowlng, factor loadlng and component loadlng are equlvalent terms and used Interdlangeably. 
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and Mühlhaus 2010, p. 170). However, as the " [ c ] o m m u n a l i t y  i s  the s u m  o f  s q u a r e d  Ioadings 
( S S L )  r a r a  variable across faetv/;"'(Tabachnick and Fidell 2007, p. 621) and a factar loading 

c f  0.5 was suffident in this study, items with a communality c f  a t  least 0.25 ( =  0.5 2 ) could 

be considered appropriate i f  the item loads on only one factar. Therefore, items with 

communality lewer than 0.5 were not deleted. I n  fact, a 0.4 eut-cl'f value was appointed. 

Lastly, the variance extracted had t o  exceed 0.5 (i.e., 50%), as suggested by (Fornell and 

Larcker 1981, p. 46). 

I n  addilion t o  MSA, factar o r  component loadings, communality, and variance extracted; 

inter-item-correlation (I1C) and corrected item-total-correlation (ITC) were taken into 

aecount. Following Du Preez e t  al. (2008, p. 62) and Robinson et al. (1991, p. 13), the 

benchmark level for I1C was s e t  at a minimum c f  0.3. The value o f  ITC had t o  be a t  least 0.3 

(cf. Blankson and Kalafatis 2004, p. 18; Du Preez et al. 2008, p. 62), but, optimally, above 

0.5 as suggested by Bearden e t  al. (1989, p. 475) and Zaiehkowsky (1985, p. 343). 

Furthermore, key figures c f  the confinnatory factar analysis (indicator loadings, average 

variance extracted (AVE), composite reliability/Dillon-Goldstein's p, and Cronbach's alpha) 

were consulted t o  validate the EFA-based decision on item exelusion (cf. Hair e t  al. 2014, 

pp. 103f.). A detailed examination o f t h e s e  figures will follow in ehapter 6.4.1.2. 

a )  EFA AppIied to AtI:it1Jde 

During the overall EFA (see Table 9), the attitude construct was eorrectly identified, i.e., all 

items intended t o  measure attitude showed the highest loading on the same component. 

When the EFA was conducted separately f o r  the construct (see Table 10), the communality 

c f  item A l  and the variance extracted did not meet the requirements, which suggested 

excluding item A l  (cf. Hair e t  al. 2008, pp. 119f.; Weiber and Mühlhaus 2010, p. 109). This 

was further supported by the scrutiny c f  its indicator loading (see Appendix C) and the 

impact c f  its exdusion on the construct's AVE and composite reliability (cf. Hair et al. 2014, 

p. 104). The indicator loading c f  item A l  was below the threshold value c f  0.7 and the 

exclusion would improve the AVE considerably. Although another item (A4) had a lewer 

indicator loading than item A l ,  the elimination c f  A l  was preferable because its exclusion 

showed a s t r o n g e r  positive e f f e c t  on AVE and a lesser negative impact on composite 

reliability. By excluding item A l ,  the variance exbacted c f  the attitude construct was raised 

t o  51.7% (cf. Table 10 and Table 13) and the AVE was inereased above the threshold c f  0.5 

(cf. Appendix C and Table 14). 
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T a b l e  9 :  MSA,. C o m m u n a l i l l e s  . n d  P a t t e r n  MII'IrIx - OVerall EFA 

MSA Comm-
u n a l l t y  1 2 3 

Critical > 0 . 5  > 0 . 4  Value 
A l  0.832 0 . 5 8 3  0 . 6 3 1  - 0 . 2 4 6  - 0 . 0 7 1  
A l  0 . 7 6 8  0 . 5 2 3  0 . 4 3 0  · M 0 9  -{l.259 
A3 0 . 8 8 6  0 . 5 6 0  0 . 6 1 5  0 . 1 0 5  0 . 0 6 2  
A4 0 . 7 5 5  0 . 7 0 2  0 . 7 0 7  0 . 1 3 9  0 . 0 3 1  
A5 0 . 8 0 3  0 . 5 6 9  0 . 7 2 2  - 0 . 1 1 5  0 . 1 2 0  
P 8 C l  0 . 6 9 7  0 . 7 1 5  · 0 . 0 7 1  0 . 8 0 2  -{l.193 
P8C2 0 . 7 0 5  0 . 7 0 0  0 . 1 6 9  0 . 7 7 0  -{l.105 
P8C3 0 . 8 7 3  0 . 6 6 0  · 0 . 1 3 6  0 . 8 2 4  0 . 0 9 0  
P8C4 0 . 7 5 6  0 . 7 8 9  - 0 . 0 5 2  0 . 8 4 1  0 . 1 7 9  
P8C5 0.738 0 . 7 8 3  - 0 . 0 1 2  0 . 7 9 3  0 . 2 5 6  
P8C6 0 . 8 7 0  0 . 5 6 4  0 . 2 6 4  0 . 2 6 3  0 . 0 6 4  
11 0 . 7 6 5  0 . 7 3 4  0 . 0 1 4  0 . 0 9 5  0 . 7 9 0  
12 0 . 7 3 4  0 . 5 9 8  0 . 1 2 6  0 . 0 1 0  0 . 5 9 1  
13 0 . 8 3 4  0 . 6 4 6  · 0 . 0 3 9  0 . 2 0 8  0 . 2 7 8  
14 0 . 8 2 4  0 . 7 1 2  0.070 -{l.068 0 . 1 0 0  
15 0 . 8 2 0  0 . 7 2 9  · 0 . 0 3 7  -{l.034 0 . 2 4 6  
JOYl 0 . 7 9 1  0 . 6 9 2  0.181 0 . 0 7 6  0 . 0 0 1  
JOY2 0 . 7 0 3  0 . 8 1 1  0 . 1 3 7  - 0 . 1 1 6  0 . 0 5 6  
JOY3 0 . 6 4 8  0 . 6 2 7  - 0 . 0 2 9  - 0 . 1 3 8  0 . 0 0 9  
S W l  0 . 8 2 7  0 . 5 2 6  - 0 . 0 2 0  0 . 0 3 7  - 0 . 2 2 1  

SW2 0 . 7 5 0  0 . 5 1 5  0 . 0 2 5  0 . 0 8 1  0 . 1 3 8  
SW3 0 . 6 8 1  0 . 7 2 8  - 0 . 1 7 9  - 0 . 2 1 7  · 0 . 0 2 2  
SW4 0 . 7 1 1  0 . 7 5 4  - 0 . 0 4 0  - 0 . 0 3 4  - 0 . 0 6 2  

SW5 0 . 6 7 8  0 . 7 1 4  0 . 2 7 1  0 . 0 1 4  0 . 0 6 6  
R P l  0 . 8 9 0  0 . 5 5 7  - 0 . 0 1 3  0 . 3 5 8  - 0 . 1 4 9  
RP2 0 . 6 7 8  0 . 7 4 6  0 . 0 8 7  -{l.021 0 . 0 0 2  
RP3 0 . 6 5 6  0 . 8 1 0  0 . 0 1 0  - 0 . 0 5 2  0 . 0 8 5  
RP4 0 . 8 2 2  0 . 6 8 3  - 0 . 0 8 0  0 . 0 1 3  - 0 . 1 2 8  
REWl 0 . 6 8 7  0 . 5 8 4  - 0 . 1 2 0  - 0 . 0 2 6  0 . 1 2 5  
REW2 0 . 8 0 8  0 . 8 4 5  0 . 0 9 9  -{l.074 · 0 . 0 4 7  
REW3 0 . 7 1 7  0 . 8 6 8  · 0 . 0 0 3  0 . 0 4 5  - 0 . 0 0 7  
REW4 0 . 7 3 0  0 . 8 6 7  0 . 0 6 6  0 . 0 5 6  · 0 . 0 4 8  
REW5 0 . 6 7 0  0 . 6 9 0  - 0 . 0 7 1  0 . 0 0 7  0 . 1 3 1  
REW6 0 . 7 7 7  0 . 6 9 0  0.D18 -{l.096 0 . 0 5 8  
REW7 0 . 6 9 2  0 . 5 8 7  0 . 0 2 1  0 . 2 3 5  · 0 . 2 5 8  
REW8 0 . 7 9 1  0 . 7 8 6  - 0 . 1 6 4  0 . 1 6 3  - 0 . 0 5 3  
REW9 0 . 7 5 9  0 . 7 1 2  0 . 0 3 1  - 0 . 1 0 6  0 . 1 5 3  
REWl0 0 . 7 9 5  0 . 6 0 2  0 . 0 9 0  0 . 0 0 1  0 . 2 1 2  

Exb'action method. pnnapal component analysiS 
Rotation melhod: promax with Kaiser-normalization 

4 

0 . 3 9 0  
0 . 0 3 9  
-{l.096 
- 0 . 3 1 1  
0 . 1 3 9  
0 . 0 6 7  
0 . 1 6 1  
0 . 1 3 4  
- 0 . 1 6 4  
-0.189 
0 . 3 8 1  
0 . 2 7 1  
0 . 4 2 7  
0 . 6 7 4  
0 . 8 3 0  
0 . 8 2 6  
· 0 . 0 5 7  
0 . 0 0 2  
0 . 0 5 5  
0 . 2 1 9  
· 0 . 0 1 6  
0 . 0 9 8  
- 0 . 1 2 8  
· 0 . 0 4 5  
0 . 1 7 9  
· 0 . 1 8 8  
· 0 . 0 2 6  
0 . 2 6 1  
· 0 . 0 4 0  
· 0 . 0 2 3  
- 0 . 0 7 2  
· 0 . 0 4 3  
0 . 0 0 1  
0 . 0 3 2  
0 . 0 6 4  
0 . 1 5 0  
· 0 . 0 0 3  
0 . 1 4 9  

b )  EFA AppIied trJ Perreived B e h a v i o r a l  ControI 

C o m p o n e n t  
5 6 7 8 9 1 0  

Loading > 0 . 5  

- 0 . 1 0 0  · 0 . 0 3 3  0.161 · 0 . 0 0 9  - 0 . 1 2 1  - 0 . 1 2 3  
0 . 3 1 1  M 2 7  · 0 . 1 1 0  · 0 . 0 4 6  0 . 1 8 2  0.121 
0 . 0 8 2  0 . 0 8 5  · 0 . 1 0 0  0 . 1 2 8  0 . 1 4 1  - 0 . 0 3 4  
0 . 1 1 0  0 . 0 7 7  0 . 1 3 0  - 0 . 1 0 9  - 0 . 0 2 7  0 . 3 9 7  
0 . 1 7 4  - 0 . 1 7 7  - 0 . 0 2 7  0 . 0 9 7  - 0 . 0 6 8  - 0 . 0 3 9  

· 0 . 1 7 2  · 0 . 0 7 1  0 . 0 8 0  · 0 . 0 4 1  0 . 0 7 7  0 . 2 5 1  
· 0 . 1 6 9  · 0 . 1 3 5  · 0 . 1 3 8  0 . 1 3 6  · 0 . 0 2 7  0 . 0 5 3  
· 0 . 0 0 8  0 . 0 5 2  · 0 . 0 3 1  0 . 1 2 4  - 0 . 1 7 0  · 0 . 0 3 2  
0 . 1 0 4  · 0 . 0 2 6  - 0 . 0 1 0  - 0 . 1 3 2  0 . 0 7 3  - 0 . 0 7 8  
0 . 0 0 7  0.013 0.015 - 0 . 1 4 9  0 . 1 3 5  - 0 . 0 1 3  
· 0 . 0 4 1  0 . 0 0 8  0 . 0 1 3  · 0 . 0 8 5  · 0 . 1 5 8  0 . 4 2 8  
· 0 . 0 3 6  · 0 . 0 9 0  0 . 0 7 1  0.001 0 . 1 2 2  0 . 1 2 5  
0 . 1 5 1  0 . 0 3 4  - 0 . 1 4 2  · 0 . 0 3 3  - 0 . 0 2 1  0 . 0 7 1  
0 . 0 8 6  0 . 0 1 7  - 0 . 0 7 2  0 . 1 1 2  - 0 . 1 1 8  0 . 0 5 1  
-{l.083 · 0 . 0 3 3  - 0 . 0 1 6  - 0 . 0 7 0  0 . 1 6 1  - 0 . 0 2 8  
0 . 0 3 6  · 0 . 0 3 1  · 0 . 0 2 3  · 0 . 1 2 0  0 . 1 1 6  0 . 0 4 8  
0 . 7 9 3  0 . 0 5 9  · 0 . 1 1 6  · 0 . 0 7 7  · 0 . 0 0 7  · 0 . 1 2 7  
0 . 8 6 2  0 . 0 6 2  - 0 . 0 0 5  - 0 . 0 7 9  0 . 0 3 7  0 . 0 9 2  
0 . 7 4 3  0 . 0 3 9  0 . 1 4 6  0 . 0 2 7  - 0 . 1 1 0  0 . 0 3 5  
0 . 1 0 6  0 . 5 1 S  - 0 . 0 2 2  - 0 . 0 6 1  0 . 1 1 7  - 0 . 0 9 1  
0 . 0 8 0  0 . 5 3 7  0 . 1 4 7  0 . 1 0 0  · 0 . 2 1 3  · 0 . 2 4 8  
0 . 0 5 0  0 . 7 7 2 .  · 0 . 2 0 6  0 . 0 0 4  0 . 2 0 8  0 . 2 8 7  
0 . 1 1 1  0 . 8 9 7  - 0 . 0 1 4  0 . 0 0 1  0 . 0 0 1  0 . 0 8 4  
- 0 . 1 9 9  0 . 5 6 8  0 . 0 7 3  0 . 0 9 2  0 . 1 8 6  - 0 . 2 4 0  
0 . 1 2 0  0 . 2 4 1  0 . 1 9 7  0 . 2 0 3  · 0 . 0 3 0  - 0 . 0 3 4  
- 0 . 0 0 7  · 0 . 0 4 4  0 . 8 7 2  0 . 0 3 7  0 . 0 4 7  0 . 0 6 2  
0 . 0 0 5  · 0 . 0 8 2  0 . 9 1 7  - 0 . 0 7 1  0 . 0 6 7  0 . 0 3 0  
0 . 0 3 6  0 . 1 1 0  0 . 7 0 9  - 0 . 0 7 4  - 0 . 0 2 9  0 . 1 3 1  
0 . 3 7 3  0 . 0 9 6  0 . 1 1 5  0.52.2. - 0 . 1 2 6  0 . 1 5 3  
· 0 . 0 5 9  0 . 0 6 9  · 0 . 0 3 5  0 . 9 2 8  · 0 . 0 6 0  0.031 
- 0 . 0 5 4  0 . 0 4 0  - 0 . 0 8 5  0 . 9 4 5  0 . 0 0 0  0 . 1 3 8  
- 0 . 1 5 7  0 . 0 3 7  · 0 . 0 3 3  0 . 9 5 0  0 . 0 1 6  0 . 1 1 6  
0 . 0 2 1  - 0 . 0 1 1  0 . 1 1 0  0 . 3 6 4  0 . 2 1 7  0 . 7 0 0  
0 . 1 7 5  · 0 . 3 7 8  0 . 0 9 2  0 . 5 2 7  0 . 3 8 1  0 . 0 3 4  
0.231 · 0 . 0 9 4  · 0 . 0 5 5  0 . 0 7 3  0 . 4 2 8  · 0 . 1 2 2  
0 . 2 3 4  - 0 . 0 1 2  0 . 1 0 2  - 0 . 0 7 5  0 . 6 3 3  · 0 . 0 8 9  
- 0 . 1 6 5  0 . 1 2 5  · 0 . 0 0 4  0 . 0 2 8  0 . 8 6 1  0 . 3 5 7  
- 0 . 2 0 6  0 . 2 3 8  0 . 1 0 7  · 0 . 0 3 4  0 . 5 2 . 4  - 0 . 0 9 1  

I n  t h e  c o n t e x t  o f  t h e  overall EFA (see T a b l e  9 ) ,  f l v e  o f  t h e  six i t e m s  relating tD perceived 

behavioral c o n t r o l  loaded h i g h e s t  on t h e  same component. The i t e m  loading h i g h e s t  on a 

separate c o m p o n e n t  (PBC6) was also conspicuous when t h e  EFA was a J I l d u c b ! d  separately 
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f o r  t h e  oonstruct (see Table 10). The oommunality o f  item PBC6 as weil as t h e  oomponent 

loading did n o t  meet t h e  requirements, which suggested t h i s  item should be eliminated 

(cf. Hair e t  al. 20OS, pp. 1 1 9 f . ;  Weiber and Mühlhaus 2010, p. 109). This decision was 

f u r t h e r  supported by s c r u t i n y  o f  i t s  indicator loading (see Appendix C) and t h e  impact o f  its 

exclusion on t h e  oonstruct's AVE and composite reliability (cf. Hair e t  al. 2014, p. 104). The 

indicator loading o f  item PBC6 was below t h e  threshold value o f  0.7 and t h e  exclusion 

increased t h e  construct's AVE, composite r e l i a b i l i t y ,  and even t h e  Cronbach's alpha 

(cf. Appendix C and Table 14). I n  t h e  end, t h e  EFA did n o t  s u p p o r t  t h e  claim perceived 

behavioral control comprises t w o  independent variables, namely perceived self-eflicacy and 

perceived c o n t r o l l a b i l i t y  (see chapter 3 . 1 . 3 ) .  

c) EFA AppIied Ir> I n t e n t i o n  

T h e  overall EFA (see Table 9 )  confirmed i t  was w o r t h w h i l e  t o  distinguish between t h e  

i n t e n t i o n  t o  exchange documented knowledge in O I - p r o j e c t s  and t h e  i n t e n t i o n  t o  share 

undocumented knowledge w i t h  external partners. All i n t e n t i o n - r e l a t e d  items showed t h e i r  

highest loading on one o f  two components. I 1  and 12 were supposed t o  measure i n t e n t i o n  t o  

exchange documented knowledge and loaded on one component. 13, 14 and 15 were 

intended t o  measure intention t o  exchange undocumented knowledge and loaded on t h e  

other component. Thus, modeling intention as a second-order construct was again supportecl 
by t h e  data (see chapter 4 . 4 . 1 . 4 ) .  When t h e  EFA was conducted separately f o r  t h e  oonstruct 

(see Table 10), all requirements were met; i . e . ,  no item had t o  be removed. 

d )  EFA AppIied Ir> E n j o y m e n t  i n  Helping 

During t h e  overall EFA (see Table 9 ) ,  t h e  construct relating t o  e n j o y m e n t  in helping was 

oorrectly i d e n t i f i e d ,  i . e . ,  all items intended t o  measure e n j o y m e n t  in helping showed t h e  

highest loading on t h e  same oomponent. Furthermore, all requirements were m e t  when t h e  

EFA was oonducted separately f o r  t h e  construct (see Table 10). Therefore, no adaptation 

was necessary. This decision was f u r t h e r  supported a f t e r  scrutinizing i t s  i n d i c a t o r  loading 

(see Appendix C and cf. Hair e t  al. 2014, p. 104). 

e )  EFA AppIied Ir> S e n s e  o f  Se/f-Worth 

T h e  sense o f  s e l f - w o r t h  construct was oorrectly identified in t h e  overall EFA (see Table 9 ) ,  

i . e . ,  all items intended t o  measure sense o f  s e l f - w o r t h  showed t h e  highest loading on t h e  

same component. When t h e  EFA was conducted separately f o r  t h e  construct (see Table 10), 

t h e  communality o f  item 5W2 was i n s u f f i c i e n t l y  high, which suggested t h i s  item should be 

eliminated (cf. Hair e t  al. 20OS, pp. 1 1 9 f . ;  Weiber and Mühlhaus 2010, p. 109). This was 

f u r t h e r  supported by t h e  s c r u t i n y  o f  i t s  indicator loading (see Appendix C) and t h e  i m p a c t  o f  

i t s  exclusion on t h e  construct's AVE and composite r e l i a b i l i t y  (cf. Hair e t  al. 2014, p. 104). 

T h e  i n d i c a t o r  loading o f  item SW2 was below t h e  threshold value o f  0.7 and t h e  exclusion 

would improve t h e  AVE considerably. Although a n o t h e r  item ( 5 W 3 )  had a l o w e r  indicator 
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loading than item SW2, the elimination c f  SW2 was preferable because its exclusion showed 
a strenger positive effect on AVE and the composite neliability. By excluding SW2, the AVE 
rese above the thneshold c f  0.5 and the composite neliability was slightly improved 
(cf. Appendix C and Table 14). 

T a b l a  1 0 :  MSA,. C o m m u n a l l t l e s  and PatlElm M a t r i x  - All Raf1ectIve C o n s t r u c t s  (SepanrIEIly) 

Construct I 1 e m  MSA C o m m u n a l l t y  Component I n i t i a l  Variance 
E1senvalue E x t I a c t e d  

Critical Value > 0 . 5  > 0 . 4  Loadin51 > 0.5 > 5 0 %  
A l  0.818 0 . 3 9 4  0 . 6 2 8  
IV. 0 . 8 0 4  0 . 4 2 5  0 . 6 5 2  

A t t i b l d e  A3 0.761 0 . 5 4 1  0 . 7 3 5  2 . 3 3 8  4 6 . 7 6 8 %  
A4 0 . 7 9 9  0.459 0.677 
AS 0 . 7 6 7  0 . 5 1 9  0 . 7 2 1  
PSCI 0 . 8 2 3  0 . 5 5 2  0 . 7 4 3  

Percelved PSC2 0 . 7 9 2  0.598 0 . 7 7 4  

BehllVloral 
P8C3 0 . 8 8 8  0.607 0 . 7 7 9  

3 . 4 2 8  5 7 . 1 3 4  % 
~ 

PSC4 0 . 7 0 0  0 . 7 3 8  0 . 8 5 9  
PSC5 0.706 0 . 6 9 9  0 . 8 3 6  
P8C6 0 . 9 4 6  0.234 0 . 4 8 3  
11 0.751 0.418 0.647 
12 0 . 7 9 8  0.520 0 . 7 2 1  

I n t e n t i o n  13 0.850 0.625 0 . 7 9 1  2 . 8 3 1  5 6 . 6 2 4 %  
14 0 . 7 3 1  0 . 5 9 9  0 . 7 7 4  
15 0 . 7 4 9  0 . 6 6 8  0 . 8 1 8  

E n j o y m e n t  JOYl 0.652 0 . 6 3 9  0 . 7 9 9  
J O n  0 . 5 6 5  0 . 8 6 6  0.931 2 . 1 9 6  7 3 . 2 0 7  % in Helpißg JOY3 0 . 6 2 2  0 . 6 9 1  0 . 8 3 1  
5 W l  0 . 8 3 4  0.462 0 . 6 8 0  

Sense o t  5W2 0.792 0 . 3 6 8  0.607 

S e l f - W a r t h  5W3 0 . 7 2 0  0 . 4 9 2  0 . 7 0 1  2 . 5 2 8  5 0 . 5 5 7  % 
5W4 0.725 0.677 0 . 8 2 3  
SW5 0 . 7 7 5  0 . 5 2 8  0 . 7 2 7  
R P l  0 . 7 5 1  0 . 3 8 2  0 . 6 1 8  

R e c i p r o c i t y  RP2 0 . 6 5 9  0 . 6 3 8  0 . 7 9 9  2 . 4 0 3  6 0 . 0 6 9 %  RP3 0 . 6 4 3  0.751 0 . 8 6 6  
RP4 0 . 7 4 2  0.632 0.795 

Extrac.tion method: prindpal component analysis 
Rotation method: promax with Kaiser-normalization 

f )  EFA AppIied IV R e d p r r x i t y  

In the context of the overall EFA (see Table 9), three of the four neciprocity-nelated items 
loaded highest on the same compenent. The item loading highest on aseparate compenent 
(RP1) was also conspicuous when the EFA was conducted separately for the construct (see 
Table 10). The communality of item RP1 did not meet the requinements, which suggested 
this item should be eliminated (cf. Hair e t  al. 20OS, pp. 119f.; Weiber and Mühlhaus 2010, 
p. 109). 

g )  EFA AppIied I V  R e w a r r t s  

The overall EFA (see Table 9) nevealed that the ten items nelating to newards measune 
multiple faeters, since the highest loadings c f  the ten items wene distributed over thnee 
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oomponents. This assumption was oonflnned by t h e  reward-speciflc EFA. As presented in 

T a b l e  11, t w o  i n d e p e n d e n t  oomponents w e r e  e x t r a c t e d :  " r e w a r d  A "  and " r e w a r d  B". 

Furthermore, t h e  results o f  t h e  reward-speciflc EFA showed t h a t  i t e m  REWS, which had been 

t h e  o n l y  i t e m  w i t h  a high loading on t h e  t h i r d  oomponent in t h e  overall EFA, d i d  n o t  meet 

t h e  requirements regarding o o m m u n a l i t y ,  suggesting i t  should be excluded f r o m  f u r t h e r  

analyses (cf. Hair et al. 2008, pp. 1 1 9 f . ;  Weiber and Mühlhaus 2010, p. 109). This was 

f u r t h e r  supported by scnrtinizing i t s  i n d i c a t o r  loading (see Appendix Cl and t h e  i m p a c t  c f  i t s  

exclusion on t h e  c o n s t r u c t ' s  AVE and oomposite r e l i a b i l i t y  (cf. Hair e t  al. 2014, p. 104). The 

i n d i c a t o r  loading o f  REWS was below t h e  t h r e s h o l d  value o f  0 . 7  and t h e  exclusion would 

improve t h e  AVE o f  oonstruct reward A oonsiderably. I n  a d d i t i o n ,  t h e  examination c f  t h e  

o t h e r  reward i t e m s  also showed t h e  i n d i c a t o r  loading o f  item REW9 was below t h e  threshold 

value c f  0 . 7  and its exclusion w o u l d  improve t h e  AVE c f  t h e  reward B c o n s t r u c t  considerably. 

T h e r e f o r e ,  both i t e m s  were excluded f r o m  f u r t h e r  analysis, resulting in a considerable 

i m p r o v e m e n t  o f  b o t h  c o n s t r u c t s '  AVE and a s l i g h t  increase in t h e  composite r e l i a b i l i t y  o f  

reward A and reward B. Even t h e  Cronbach's alpha c f  both oonstructs was s l i g h t l y  improved 

(cf. Appendix C and Table 1 4 ) .  

T a b l a  11: MSA, Communalitias and P a t l e m  M a t r i x  - Reward Construct 

NSA Communality 

Critical Value > 0.5 

REWl 0 . 8 0 7  
REW2 0 . 8 3 0  
REW3 0.783 
REW4 0.831 
REW5 0.766 
REW6 0.919 
REW7 0 . 6 6 1  
REW8 0.617 
REW9 0 . 6 8 6  
REWl0 0.766 
Initial Eigenvalue 
Rotation Sums of Squared Loadings t 

Cumulative Variance 
Extradlon method: pnnapal component analysis 
RotaHon method: promax wlth Kalser-normallzatlon 

> 0.4 

0 . 4 2 7  
0 . 7 9 2  
0 . 8 4 6  
0.828 
0.379 
0.543 
0 . 5 3 0  
0.801 
0.421 
0.452 

C o m p o n a n t l  C o m p o n a n t 2  

Loading > 0.5 

0 . 6 3 2  0 . 0 8 1  
0 . 9 0 6  · 0 . 1 0 3  
0 . 9 3 5  · 0 . 0 9 8  
0 . 9 2 1  -0.063 
0 . 5 9 8  0 . 0 6 8  
0 . 6 1 2  0 . 3 0 2  
0 . 0 2 1  0 . 7 2 3  
· 0 . 0 5 5  0 . 9 0 5  
0.174 0 . 5 8 9  
-0.079 0 . 6 8 5  
3 . 9 8 2  2 . 0 3 8  
3 . 8 3 5  2 . 4 6 8  

6 0 . 2 0 4 %  

t When components are correlated, sums of squared loadings cannat be added to obtain a total variance. 

h )  EFA A p p I i e d  to ControI Vstiable "Big R v e H 

T h e  conslnJct-specific EFA was oonducted f o r  t h e  control variable related t o  t h e  " B i g  F i v e "  

personality t r a i t s .  As shown in Table 12, t h e  ten items, which w e r e  intended t o  measure fM! 

dimensions, loaded o n l y  h i g h l y o n  t h r e e  oomponents. I t e m s  BF1 and BF1r, which w e r e  p u t  in 

place t o  measure " e x t r a v e r s i o n " ,  and i t e m s  BFS and BFSr, which w e r e  intended t o  measure 
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' o p e n n e s s  to experience", b o t h  loaded h i g h l y o n  t h e  same c o m p o n e n t  suggesting t h e s e  two 
personality t r a t t s  a r e  i n t e r r e l a t e d . 152 Since i t e m  BFSr did n o t  m e e t  t h e  requirements 

regarding c o m m u n a l i t y ,  i t  was e l i m i n a t e d  (cf. Hair e t  al. 2008, pp. 1 1 9 f . ;  Weiber and 

Mühlhaus 2010, p. 109). As a consequence, BFS was removed in o r d e r  to e x d u d e  all 

measures related to openness to experience. The items supposed to measure 
' a g r e e a b l e n e s s "  (BF2 and BF2r) and ' c o n s c i e n t i o u s n e s s "  (BF3 and BF3r) loaded h i g h e s t  on 

t w o  d i f f e r e n t  compenents as intended. T h e  t w o  i t e m s  relating to ' e m o t i o n a l  s t a b i l i t y "  (BF4 

and BF4r) did n o t  load h i g h l y o n  one c o n s t r u c t  and so were excluded. I n  t h e  end, o n l y  i t e m s  

measuring three dimensions (extraversion, agreeableness and conscientiousness) remained. 

T a b l e  12: MSA, Communalllles and Plrttlem M a t r i x  - Blg Five Construct 

MSA Communallty C o m p o n e n t l  C o m p o n e n t 2  C o m p o n e n t 3  

CrlHcaI > 0.5 > 0 . 4  Loadlng > 0.5 Value 
BFI 0 . 5 6 1  0 . 7 3 5  0 . 7 8 0  0.240 - 0 . 0 5 0  
BFlr 0 . 5 6 8  0 . 5 7 9  - 0 _ 6 4 1  - 0 . 2 9 3  o.oB3 
BFZ 0 . 6 6 7  0.602 0 . 1 9 7  0 . 7 4 7  0.106 
BFZr 0.638 0 . 4 5 8  0.230 - 0 . 7 0 6  -0.260 
BF3 0 . 5 1 6  0.571 - 0 . 0 7 7  0 . 2 2 1  0 . 7 9 2  
BF3r 0 . 5 2 4  0.544 -0.043 -0.115 - 0 . 7 6 5  
BF4 0 . 6 2 0  0 . 6 1 8  - 0 . 0 5 6  0 . 6 5 6  - 0 . 2 8 4  
BF4r 0.62B 0 . 5 3 0  0 . 1 0 8  - 0 . 1 9 3  0 . 6 4 3  
BF5 0.591 0.484 0 _ 6 5 0  - 0 . 2 4 2  0.17B 
BFSr 0.677 0.376 - 0 _ 5 9 2  0.267 -0.014 
Initial Eigenvalue 2.32 1.875 1.302 
Rotation Sums o f  Squared Loadings t 1.939 1.986 1.923 
Cumulative Variance 54.972 % 
Extrac.t1on method: pt1ndpal component analysis 
Rotation method: promax with Kaiser-normalization 
t When components are correlated, sums o f  squared loadings cannot be adcIed to obtain a total variance. 

T o  sum up t h e  EFA results, 5ix i t e m s  relating to m o d e l - r e l e v a n t  constructs and f o u r  i t e m s  

relating to t h e  " B i g  FIYe" were excluded d u r i n g  t h e  EFA. T h e  e l i m i n a t i o n  c f  i t e m s  affected t h e  

f o l l o w i n g  constructs ( i t e m 5 ) :  A t t i t u d e  ( A l ) ;  perceived behavioral control (PBC6); sense o f  

s e l f - w e r t h  (SW2); reciprocity (RP1); reward A (REWS); reward B (REW9) and ' B i g  F i v e "  

(BF4, BF4r, BFS, BFSr). A f t e r  excluding these item5, a second overall EFA was employed. All 

reflective constructs w e r e  c o r r e c t l y  i d e n t i f i e d ,  i . e . ,  t h e  intended constructs derived f r o m  

t h e o r e t i c a l  consideration5 w e r e  all p r o p e r l y  replicated, which indicates an i m p r o v e m e n t  c f  
t h e  r e f l e c t i v e  measures (see Appendix D). Furthermore, t h e  I r C  c f  t h e  remaining i t e m s  and 

t h e  HC o f  t h e  reflective constructs w e r e  acceptable, as shown in Table 13. 

152 l h e  "I"" In the rtem name Indlcates that It Is a reversed-coded ltem. 
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T a b l e  1 3 :  EFA R e l u l l B ,  rrc, a n d  I I C  a f t e r  h l e m  E x c l u s l o n  

C o m m u - C o m p o n e n t  CorTeCted I n t e r - I t e m - V a r i a n c e  C o n s b u c t  I b ! m  MSA h l e m - T o b l l -
n a l i t y  L o a d i n g  C o r r e l a t I o n  C o r T e l a t i o n  E x t r a  . . . . .  

Cr1t1cal Value > 0 . 5  > 0 . 4  > 0 . 5  rrc ~ 0 . 3  IIC ~ 0 . 3  > 5 0 %  

A l  0 . 7 5 8  0 . 4 7 3  0 . 6 8 8  0,<140 

_ d e  f ü  0 . 7 0 6  0 . 5 7 2  0 . 7 5 6  0 . 5 0 6  
0 . 3 5 5  5 1 . 6 8 6  % A4 0 . 7 5 9  0 . 4 7 8  0 . 6 9 1  0 . _  

A5 0 . 7 1 3  0 . 5 4 4  0 . 7 3 8  0 . 4 8 0  
PBCl 0 . 8 0 7  0 . 5 5 6  0 . 7 4 6  0 . 6 3 3  

P e r c e i v a d  PBC2 0 . 7 7 5  0 . 6 0 0  0 . 7 7 5  0 . 6 7 2  
B e h a v l o r a l  PBC3 0 . 8 8 0  0 . 6 1 9  0 . 7 8 6  0 . 6 5 7  0 . 5 6 1  6 5 . 0 1 2  % 
c a n t r o l  PBC4 0 . 6 8 8  0 . 7 5 9  0 . 8 7 1  0 . 7 3 9  

PBC5 0 . 6 9 4  0 . 7 1 6  0 . 8 4 6  0 . 7 0 0  
11 0 . 7 5 1  0 . 4 1 8  0 . 6 4 7  0,<190 
12 0 . 7 9 8  0 . 5 2 0  0 . 7 2 1  0 . 5 8 0  

I n t e n t i o n  13 0 . 8 5 0  0 . 6 2 5  0 . 7 9 1  0 . 6 3 3  0 . 4 5 5  56.624% 
14 0 . 7 3 1  0 . 5 9 9  0 . 7 7 4  0 . 5 8 8  
15 0 . 7 4 9  0 . 6 6 8  0 . 8 1 8  0 . 6 4 8  

E n l o y m e n t  
JOn 0 . 6 5 2  0 . 6 3 9  0 . 7 9 9  0 . 5 7 3  
JOY2 0 . 5 6 5  0 . 8 6 6  0 . 9 3 1  0 . 8 1 2  0 . 5 9 4  7 3 . 2 0 7  % In H e l p l n g  
JOY3 0 . 6 2 2  0 . 6 9 1  0 . 8 3 1  0 . 6 3 0  
S W l  0 . 8 0 3  0 . 5 0 7  0 . 7 1 2  0 . 4 9 5  

S e n s e  o f  S e l f - SW3 0 . 7 0 4  0 . 5 7 0  0 . 7 5 5  0 . 5 3 8  
0 . 4 2 0  5 6 . 7 3 6  % W o r t h  SW4 0 . 6 7 7  0 . 6 9 4  0 . 8 3 3  0 . 6 4 4  

SW5 0 . 7 3 0  0 . 4 9 8  0 . 7 0 6  0 . 4 8 0  
R n  0 . 6 3 5  0 . 7 3 1  0 . 8 5 5  0 . 6 5 1  

R e c i p r o d t y  RP3 0 . 5 9 8  0 . 8 2 2  0 . 9 0 7  0 . 7 5 5  0 . 5 6 6  7 1 . 3 4 2  % 
RP4 0 . 7 5 7  0 . 5 8 7  0 . 7 6 6  0 . 5 3 0  
REWl 0 . 9 0 3  0 . 4 2 7  0 . 6 5 4  0 . 5 2 7  
REW2 0 . 8 6 6  0 . 8 2 3  0 . 9 0 7  0 . 8 0 0  

R e w a r d A  REW3 0 . 7 7 5  0 . 8 3 7  0 . 9 1 5  0 . 8 0 0  0 . 5 8 6  6 7 . 9 7 2  % 
REW4 0 . 7 9 8  0 . 8 3 9  0 . 9 1 6  0 . 8 0 4  
REW6 0 . 9 1 5  0 . 4 7 2  0 . 6 8 7  0 . 5 6 0  
REW7 0 . 5 5 9  0 . 6 4 5  0 . 8 0 3  0 . 4 9 0  

R e w a r d  B REW8 0 . 5 3 8  0 . 8 0 6  0 . 8 9 8  0 . 6 9 6  0 . 4 4 6  6 3 . 6 4 2  % 
REWl0 0 . 6 2 0  0 . 4 5 9  0 . 6 7 7  0 . 3 7 3  

6 . 4 . 1 . 2  C o n f i r m a l o r y  F a c t v r  A f I i I ! y s i s  (CFA) - A S e a m d  Generation Method 

A f t e r  t h e  EFA wa5 conducted, t h e  measurement model c f  t h e  reflective constructs w i t h  its 

remaining items had t o  be evaluated (see Netemeyer e t  al. 2 0 0 3 ) .  I n  o r d e r  to do t h i s  

evaluation indicator reliability, intemal con5istency reliability, convergent v a l i d i t y ,  and 

discriminant v a l i d i t y  all had to be checked (cf. Hair e t  al. 2 0 1 1 ,  pp. 1 4 5 f f . ;  Hair et al. 2 0 1 2 ,  

pp. 4 2 3 f ;  Henseler e t  al. 2 0 0 9 ,  pp. 2 9 8 f f . ) .  This wa5 done b y  applying a CFA -

a s e c o n d i j e n e r a t i o n  method to check f o r  reliability and v a l i d i t y  c f  reflective measures 

(see Fornell 1 9 8 2 ;  Fornell 1987).153 The results are explained in t h e  following. 

153 As s u g g e s t e d  by Hair e t  al. 2 0 1 2 ,  p. 4 2 9 ,  I used t h e  following PLS algorithm settings: path weighting 
scheme; data mett1c: mean 0 ,  var 1; maximum iterations: 3 0 0 ;  abort crtter1um: l c r ;  Initial welghts: 1 
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a )  I n d i c a t o r  Reliability 

T h e  r e l i a b i l i t y  c f  an i n d i c a t o r  describes h o w  mueh c f  t h e  i n d i c a t o r ' s  v a r i a n c e  i s  e x p l a i n e d  b y  

t h e  r e s p e c t i v e  l a t e n t  v a r i a b l e  (cf. MaeKenzie e t  al. 2 0 1 1 ,  pp. 3 1 4 f . ) .  Generally, i t  i s  assessed 

b y  o o n s i d e r i n g  t h e  a b s o l u t e  s t a n d a r d i z e d  i n d i c a t o r  l o a d i n g s  (cf. H a i r  e t  a l .  2 0 1 2 ,  p. 4 2 4 ;  

S c h w e i s f u r t h  2 0 1 3 ,  p. 9 7 ) .  I n  t h e  case c f  s e c o n d · m d e r  o o n s t r u c t s  ( e . g . ,  t h e  i n t e n t i o n  

o o n s t r u c t ) ,  t h e  r e l a t i o n  b e t w e e n  t h e  h i g h e r - o r d e r  and l o w e r - o r d e r  c o n s t r u c t s ,  i . e . ,  t h e  p a t h  

c o e f f i d e n t s  b e t w e e n  t h e  second"<lrder o o n s t r u c t  ( i n t e n t i o n )  and t h e  f i r s t - o r d e r  o o n s t r u c t s  

( i n t e n t i o n _ d o e  and i n t e n t i o n _ u n d o c )  i n d i c a t e  t h e  r e l i a b i l i t y  c f  i n d i c a t o r s  (cf. Becker e t  al. 

2 0 1 2 ,  p. 3 7 8 ;  Wetzeis e t  al. 2 0 0 9 ,  p p .  187f.).'54 T o  b e  considered a c c e p t a b l e ,  standardized 

i n d i c a t o r  l o a d i n g s  and p a t h  c o e f f i e i e n t s  should e x r e e d  0 . 7  (cf. Henseler e t  al. 2 0 0 9 ,  p. 3 0 0 ;  

H a i r  e t  al. 2 0 1 4 ,  p. 1 0 4 ;  Hulland 1 9 9 9 ,  p. 1 9 8 ) .  Despite t h i s  a l t - o f f  v a l u e ,  Hair e t  al. ( 2 0 1 1 ,  

p. 1 4 5 )  s u g g e s t  t h e  r i g o r o u s  e l i m i n a t i o n  o f  i t e m s  o n l y  w h e r e  t h e  i n d i c a t o r  l o a d i n g  i s  b e l o w  

0 . 4 ,  i . e . ,  w h e n  l o a d i n g s  r a n g e  b e t w e e n  0 . 4  and 0 . 7  t h e  d e d s i o n  t o  r e m o v e  i t e m s  should be 

made o n  a case-by-<::ase basis. 

As i n d i c a t e d  in T a b l e  1 4 ,  m o s t  c f  t h e  r e m a i n i n g  i t e m s  e x r e e d e d  t h e  a i ö c a l  v a l u e  c f  0 . 7  a n d ,  

thus, were considered reliable. However, two items only poss:essed indicator loadings of 
0 . 6 4 3  and 0 . 6 4 8 ,  respectively. I n  o r d e r  t o  d e c i d e  o n  t h e s e  i t e m s ,  I e x a m i n e d  t h e  c o m p o s i t e  

r e l i a b i l i l y  and AVE o f  b o t h  a f f e c t e d  c o n s t r u c t s  ( a t t i t u d e  and sense c f  s e l f - w o r t h )  and f o u n d  

t h a t  f o r  b o t h  c o n s t r u c t s  t h e  t h r e s h o l d  f o r  c o m p o s i t e  r e l i a b i l i l y  and AVE w a s  a l r e a d y  m e t .  

C o n s e q u e n t l y ,  t h e  e l i m i n a t i o n  c f  t h e  ! w o  i t e m s  w o u l d  n o t  inerease t h e  measures a b o v e  t h e  

a l t - o f f  v a l u e ,  since t h e  t h r e s h o l d s  had a l r e a d y  been exceeded. T h i s  s u g g e s t e d  t h e  ! w o  i t e m s  

should be r e t a i n e d  (cf. H a i r  e t  al. 2 0 1 1 ,  p. 1 4 5 ;  H a i r  e t  al. 2014, p. 1 0 4 ) .  I n  a d d i t i o n ,  

I c o n d u c t e d  b o o t s t r a p p i n g  (cf. Chin 1 9 9 8 b ,  p. 3 2 0 ;  Henseler e t  al. 2 0 0 9 ,  pp. 3 0 5 f f . )  w i t h  

133 cases and 8 , 0 0 0  sampies t o  e v a l u a t e  t h e  significance o f  eaeh i t e m . 155 8 0 t h  i t e m s  w e r e  

s i g n i f i c a n t  o n  a 0 . 1 %  significance level (see T a b l e  1 4 ) ,  w h i c h  f u r t h e r  s t r e n g t h e n e d  t h e  

deeision t o  keep t h e  ! w o  i t e m s .  

b )  I n t e r n a l  C o n s i s t e n c y  Reliability 

I n t e r n a l  oonsistency r e l i a b i l i l y  r e f e r s  t o  conrelations a m o n g  i t e m s  (cf. N u n n a l l y  and B e r n s t e i n  

1 9 9 4 ,  pp. 2 5 1 f . )  and can be assessed b y  means o f  ! w o  d i f f e r e n t  a i t e r i a  (cf. W e i b e r  and 

Mühlhaus 2 0 1 0 ,  p. 1 2 2 ) .  T h e  m o s t  p r o m i n e n t  r e l i a b i l i t y  c o e f f i e i e n t  is Cronbach's alpha 

(MaeKenzie e t  al. 2011, p. 3 1 4 ;  H a i r  e t  al. 2 0 1 2 ,  p. 4 2 4 ) ,  w h i c h  r e p r e s e n t s  t h e  a v e r a g e  

154 In Table 14, path 1 represents the relation between the second-order construct intention and the first-order 
construct Intentlon_doc. Path 2 represents the relation between Intention and Intentlon_undoc. 

155 According t o  Hair e t  al. 2011, p. 145, the bootsITcIpping should be based on at least 5,000 sampies and on 
the number o f  cases in the original sampie (in this sbJdy N = 1 3 3 ) .  I n  this study, booI5trapping was 
conducted wtth 133 cases ancl 8,000 sample5 (unless noted). The followlng crlHcal t-values for a two-talled 
t e s t  were c:onsidered satisfaclory: 1.96 ( p <  0.05: signific:ance level'" 5%), 2.58 ( p <  0.01: significanc:e 
level'" 1%), and 3.29 ( p <  0.001: signiflCance Ievel = 0.1%), i.e., a significance Ievel of 10% (t-value: 
1.65) was not deemed suffldent 
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oorrelation between all i t e m s  belonging t o  a s p e d f i c  oonstruct (see Cortina 1993; Cronbaell 

1 9 5 1 ) . ' "  Theoretically, Cronbach's alpha can range fi'om 0 t o  1. Nunnally and Bernstein 

(1994, pp. 2 6 4 f . )  introduced t h e  w i d e l y  accepted cut.<lf'f value c f  0 . 7 .  However, acoording t o  

Peterson (1994, pp. 3 8 8 f . ) ,  Cronbach's alpha should n o t  exceed 0 . 9 .  Table 14 shows t h a t  

a l m o s t  all oonstructs m e t  t h e  desired range. Two oonstructs w e r e  s l i g h t l y  below t h e  cut.<lf'f 

value ( a t t i t u d e :  0 . 6 8 8 ;  i n t e n t i o n _ d o c :  0 . 6 8 1 ) .  A seoond c r i t e r i o n  f o r  t h e  evaluation c f  i n t e m a l  

oonsistency r e l i a b i l i t y  is t h e  Dillon-Goldstein's p (composite r e l i a b i l i t y )  (cf. Henseler e t  al. 

2009, p. 3 0 0 ) .  I n  c o n t r a s t  t o  Cronbach's alpha, Dillon-Goldstein's p does n o t  assume equal 

r e l i a b i l i t y  f o r  all items, which His b e t t e r  w i t h  t h e  PLS a l g o r i t h m  (cf. Hair e t  al. 2012, p. 4 2 4 ) .  

T h e r e f o r e ,  oomposite r e l i a b i l i t y  is t h e  s u p e r i o r  assessment c f  i n t e m a l  oonsistency i f  PLS is 

employed (cf. Chin 1 9 9 8 b ,  p. 320; Hair e t  al. 2012, p. 4 2 4 ) .  The critical value f o r  Dillon­

Goldstein's p is 0.7 (cf. Hair e t  al. 2011, p. 1 4 5 ;  Henseler e t  al. 2012, p. 2 6 9 ) ,  which had 

been achieved by all constructs (see Table 14). I n  summary, a l m o s t  all oonstructs m e t  beth 

a i t e r i a  f o r  i n t e r n a l  consistency reliability. A t t i t u d e  and i n t e n t i o n _ d o c  s l i g h t l y  missed t h e  

a i t i c a l  value f o r  Cronbaell's alpha b u t  d e a r l y  exceeded i t  f o r  Dillon-Goldstein's p. 

c )  Convergent Validity 

Convergent v a l i d i t y  shows t o  w h a t  e x t e n t  a s e t  c f  items represent t h e i r  theonetically intended 

oonstruct (cf. Henseler e t  al. 2009, p. 299). T h e  assessment is carried o u t  by examining t h e  

AVE, which denotes how m u e l l  c f  t h e  indicator's variance is explained by t h e  theonetical 

oonstruct (cf. Hair e t  al. 2011, p. 146). I n  t h e  case c f  second-order constructs, t h e  AVE 

equals t h e  average o f  Hrst-<lrder c o n s t r u c t s '  squared m u l t i p l e  correlations ' 5 7  (cf. MacKenzie 

e t  al. 2011, p. 3 1 3 ) .  I n  o r d e r  t o  f u l f i l l  t h e  r e q u i r e m e n t  f o r  oonvergent v a l i d i t y ,  ~ m u s t  exceed 

a a i t i c a l  value c f  0 . 5  (cf. Bagozzi and Vi 1988, p. 8 0 ;  Femell and Larcker 1981, p. 4 6 ) ,  w h i e l l  

means t h a t  a t  least 5 0 %  o f  t h e  i n d i c a t o r ' s  variance is explained by t h e  construct. 

As indicated in T a b l e  14, a l l  constructs achieved suell a c u t - o f f v a l u e .  

d )  D i s c r i m i n a n t  Validity 

D i s c r i m i n a n t  v a l i d i t y  goes one step f u r t h e r  t h a n  c o n v e r g e n t  v a l i d i t y .  I t  n o t  o n l y  oonsiders t h e  

relationship between a s e t  c f  i t e m s  and t h e i r  theonetically intended oonstruct, b u t  also 

mandates t h a t  i t e m s  should be s t r e n g e r  related t o  t h e i r  intended oonstruct t h a n  t o  a n y  e t h e r  

oonstruct in t h e  s t u d y  (cf. Henseler e t  al. 2009, p. 299). 

I n  o r d e r  t o  evaluate d i s c r i m i n a n t  v a l i d i t y ,  t h e  Femell-Larcker-criterion and cross-Ioadings 

have t o  be examined (cf. Hair e t  al. 2011, p. 1 4 5 ;  Henseler e t  al. 2012, p. 2 6 9 ) .  The Femell­

Larcker'O'iterion postulates t h a t  t h e  squared root AVE o f  a c o n s t r u c t  should be h i g h e r  t h a n  

t h e  correlations between t h i s  oonstruct and all e t h e r  oonstructs in t h e  s t u d y  (cf. Femell and 

156 In the case c f  second-order constructs, Cronbach's alpha is only calculated for the first-order constructs 
(see Wetzels e t  al. 2009). 

157 Squared multiple correlatlon 15 denoted R 2 (see chapter 6.5). 
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Larcker 1981, p. 4 6 ) .  T a b l e  15 displays t h e  correlations between all reflective constructs -

t h e  bold numbers on t h e  diagonal i n d i c a t e  t h e  squared r o o t  o f  t h e  c o n s t r u c t s '  AVE. 

T a b l a  1 4 :  I n d l c a t o r  a n d  I n t e r n a l  C o n s l s t a n c y  R a l l a b i l l t y ,  C o n v e r g e n t  V a l l d l t y  

INDICATOR INTERNAl CONSISTENCY CONVERGENT 
RELlABlLITY RELlABILITY VAUDrTY 

S t a n d a r d i z a d  D i l l o n - S1andardizad A v e r a g e  
Indlcator T - V a l u e  G o l e l s t e l n ' s  Cronbach's V a r i a n t e  
Loadi!!51 A. e a Exlrac:ted 

:!!: 1.96: P<O.OS 
Critical Value A öi!: 0 . 7  :!!: 2 . 5 8 :  p<O.Ol 

O!; 3.29: p<O.OOl 
p::: 0 . 7  O.7::S:c::S:O.9 AVE:i!: 0.5 

C o I w b 1 I e t  - AZ 0 . 7 1 5  1 0 . 5 8 8  

_ d e  A3 0 . 7 6 7  1 6 . 0 2 2  
0 . 8 0 9  0 . 6 8 8  0 . 5 1 5  

A4 0 . 6 4 3  7 . 6 2 4  
A5 0 . 7 4 0  1 4 . 0 8 3  
PBCI 0 . 7 2 7  1 4 . 1 0 4  

P a r c a i v e d  PBCZ 0 . 7 7 7  1 8 . 8 6 1  
Behavloral PBC3 0.811 22.955 0 . 9 0 2  0 . 8 6 5  0 . 6 4 9  
c a n t r a l  PBC4 0 . 8 6 6  2 3 . 0 8 9  

PBC5 0 . 8 4 0  2 0 . 2 7 0  
I n t e n t i o n  Path_l 0 . 8 0 2  2 0 . 6 6 3  

0 . 8 6 7  0 . 7 4 8  (2nd order) Path 2 0 . 9 2 3  6 6 . 2 8 7  n.a. 

I n t e n t i o l L d o c  11 0 . 8 5 7  2 6 . 7 2 6  
0 . 8 6 2  0 . 6 8 1  0 . 7 5 8  ( 1 s t  order) 12 0 . 8 8 4  4 6 . 0 3 6  

I n t e n t l o n _  13 0.816 2 1 . 1 8 1  
. n e l a c  14 0 . 8 6 1  2 7 . 8 0 1  0 . 8 8 8  0 . 8 1 1  0 . 7 2 7  
( 1 s t  order) 15 0 . 8 7 9  3 7 . 0 1 9  

E o l _  JOYl 0 . 8 5 7  2 5 . 1 8 3  
JOY2 0 . 9 2 8  5 2 . 1 7 2  0.887 0.814 0 . 7 2 4  

I n  H e l p l n g  
JOY3 0 . 7 6 0  9 . 6 3 3  
S W I  0 . 7 4 0  1 2 . 5 8 0  

S e n s e  a t  SW3 0 . 6 4 8  7 . 3 5 4  
0 . 8 3 3  0 . 7 4 4  0.557 

S e l l - W o r I h  SW4 0 . 8 0 4  1 4 . 5 7 0  
SW5 0 . 7 8 2  1 2 . 8 6 1  
RP2 0 . 8 2 0  7.647 

Rec:lproc:lty RP3 0 . 8 7 8  9 . 6 7 3  0 . 8 7 9  0 . 7 9 7  0 . 7 0 8  
RP4 0 . 8 2 6  10.300 
REWI 0.761 3.448 
REW2 0.865 3.953 

Rewarcl A R E m  0 . 8 3 5  3 . 5 9 0  0 . 9 0 6  0 . 8 7 6  0 . 6 5 9  
REW4 0.845 3.781 
REW6 0.746 3.437 
REW7 0.803 16.250 

Rewarcl B REW8 0 . 8 7 4  2 4 . 0 4 6  0 . 8 3 8  0 . 7 0 7  0 . 6 3 5  
REWIO 0 . 7 0 4  8 . 9 4 0  

Bootstrapping conducted with 133 cases and 8,000 sampIes 

T h e  e x a m i n a t i o n  o f  Table 15 reveals t h a t  all constructs m e t  t h e  Fomell-Larcker-<:riterion. 

WIIh regard to cross-loadings, d i s c r i m i n a n t  v a l i d i t y  is given i f  each i t e m  loads h i g h e s t  on iIs 

assigned constructs and n o t  u n i n t e n ö o n a l l y  on o t h e r  l a t e n t  variables (cf. Chin 1998b, 
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p. 321). By observing Table 16, i t  becomes evident this eriterion is also fulfilled in all cases. 

Thus, both eriteria for discriminanl validity were fully met. 

T a b l a  1 5 :  C o r r a l a t l o n s  a n d  D l s c r t m l n a n t  Y a l l d l t y  

1 2 3 4 5 6 7 8 9 
1 AttibJde 0 . 7 1 8  
2 Percelved B. Contral 0 . 2 8 0  0 . 8 0 6  
3 I n t e n t i o l L d o c  0 . 2 8 0  0 . 3 6 6  0 . 8 7 1  
4 I n t e n t i o l L u n d o c  0 . 3 8 0  0 . 1 4 3  0 . 5 1 1  0 . 8 5 2  
5 EnJoyment In Helplng 0 . 4 7 7  0 . 1 2 2  0 . 2 2 4  0 . 3 7 5  0 . 8 5 1  
6 Self-Worth 0 . 3 8 2  0 . 0 7 7  0 . 2 5 2  0 . 3 5 6  0 . 3 6 2  0 . 7 4 6  
7 R e d p r o c i t y  0 . 2 4 7  0 . 2 1 7  0 . 2 4 9  0 . 2 7 5  0 . 3 2 5  0 . 2 6 9  0 . 8 4 2  
8 RewardA 0 . 1 5 5  - 0 . 0 9 7  0 . 0 1 5  0 . 0 0 1  0 . 2 4 6  0 . 1 2 4  0 . 2 7 7  0 . 8 1 2  
9 Reward B 0 . 4 0 6  0 . 4 4 5  0 . 2 9 5  0 . 4 4 4  0 . 3 7 2  0 . 3 8 9  0 . 3 7 1  0 . 2 2 4  0 . 7 9 7  

Note: Bold numbers on t h e  diagonal illustrate the squared r o o t  o f  t h e  AVE. 

T a b l e  1 6 :  C r o s s - L o a d l n g s  

_ d e  P a r c a i v e d  I n t e n t i o n  I n t e n t i o n  E n j o y m e n t  5 a I f - R a c i - R a w a r d  _ a r d  
B. Conll"ol doc undoc I n  H e l e l n a  W o r t h  erod~ A B 

A2 0 . 7 1 5  0 . 1 5 0  0 . 0 8 7  0 . 3 1 0  0 . 4 1 1  0 . 2 6 6  0 . 1 6 1  0 . 1 3 2  0 . 3 5 3  
/ U  0 . 7 6 7  0 . 2 7 9  0 . 2 0 7  0 . 3 1 7  0 . 3 0 8  0 . 3 4 8  0 . 1 7 7  0 . 1 5 0  0 . 3 7 0  
A4 0 . 6 4 3  0 . 2 2 1  0 . 2 4 1  0 . 1 2 3  0 . 2 8 8  0 . 2 5 1  0 . 2 2 2  0 . 0 3 4  0 . 1 5 9  
A5 0 . 7 4 0  0 . 1 6 1  0 . 2 8 9  0 . 3 0 3  0 . 3 5 4  0 . 2 2 9  0 . 1 6 8  0 . 1 0 7  0 . 2 4 8  
P 8 C l  0 . 1 9 6  0 . 7 2 7  0 . 1 8 5  0 . 2 9 7  0 . 0 4 4  .().015 0 . 1 9 7  · 0 . 0 8 7  0 . 3 5 5  
P8C2 0 . 3 0 6  0 . 7 7 7  0 . 2 4 6  0 . 3 8 5  0 . 0 7 6  0 . 0 5 3  0 . 0 7 9  - 0 . 0 1 7  0 . 3 2 5  
P8C3 0 . 1 7 5  0 . 8 1 1  0 . 3 4 5  0 . 4 1 3  0 . 1 1 9  0 . 1 2 3  0 . 2 0 4  · 0 . 0 0 9  0 . 3 3 0  
P8C4 0 . 2 2 8  0 . 8 6 6  0 . 3 1 1  0 . 3 4 0  0 . 1 4 3  0 . 0 5 3  0 . 1 9 4  · 0 . 1 3 6  0 . 3 9 8  
P8C5 0 . 2 2 8  0 . 8 4 0  0 . 3 5 6  0 . 3 3 2  0 . 0 9 5  0 . 0 6 7  0 . 2 0 3  - 0 . 1 5 6  0 . 3 9 4  
11 0 . 1 6 8  0 . 3 5 4  0 . 8 5 7  0 . 4 0 0  0 . 1 1 8  0 . 1 4 3  0 . 2 5 5  0 . 0 2 3  0 . 2 5 2  
12 0 . 3 1 3  0 . 2 8 7  0 . 8 8 4  0 . 4 8 6  0 . 2 6 6  0 . 2 8 9  0 . 1 8 3  0 . 0 0 4  0 . 2 6 2  
13 0 . 3 0 9  0 . 4 1 1  0 . 4 9 0  0 . 8 1 6  0 . 3 4 1  0 . 2 9 9  0 . 2 4 4  0 . 0 6 5  0 . 3 2 9  
14 0 . 3 4 4  0 . 3 5 0  0 . 3 6 9  0 . 8 6 1  0 . 2 9 5  0 . 3 3 4  0 . 2 2 4  - 0 . 0 2 5  0 . 4 1 1  
15 0 . 3 2 0  0 . 3 7 1  0 . 1 4 5  0 . 8 7 9  0 . 3 2 0  0 . 2 8 0  0 . 2 3 4  · 0 . 0 3 9  0 . 3 9 5  
J O Y l  0 . 4 5 8  0 . 1 9 6  0 . 2 2 7  0 . 3 3 7  0 . 8 5 7  0 . 3 4 1  0 . 2 3 0  0 . 1 5 1  0 . 3 5 0  
JOY2 0 . 4 5 4  0 . 0 7 2  0 . 2 2 1  0 . 3 3 5  0 . 9 2 8  0 . 3 2 5  0 . 2 9 9  0 . 2 3 9  0 . 3 4 5  
JOYJ 0 . 2 4 8  . ( ) . 0 0 3  0 . 0 8 2  0 . 2 7 8  0 . 7 6 0  0 . 2 3 8  0 . 3 4 1  0 . 2 8 0  0 . 2 2 7  
S W l  0 . 3 0 4  0 . 1 5 7  0 . 1 5 5  0 . 3 7 3  0 . 3 5 1  0 . 7 4 0  0 . 2 0 4  0 . 0 7 1  0 . 4 0 0  
SW3 0 . 1 4 9  - 0 . 1 9 1  0 . 1 0 8  0 . 1 6 5  0 . 2 0 2  0 . 6 4 8  0 . 0 4 7  0 . 1 2 1  0 . 1 3 1  
SW4 0 . 2 7 7  ' ( ) . 0 6 1  0 . 1 3 6  0 . 1 9 7  0 . 2 9 3  0 . 8 0 4  0 . 2 0 9  0 . 1 3 2  0 . 1 5 6  
SW5 0 . 3 4 7  0 . 1 7 3  0 . 3 0 1  0 . 2 8 4  0 . 2 2 3  0 . 7 8 2  0 . 2 6 6  0 . 0 7 2  0 . 3 8 2  
RP2 0 . 1 8 7  0 . 1 5 4  0 . 1 3 3  0 . 0 9 1  0 . 2 2 5  0 . 1 7 4  0 . 8 2 0  0 . 3 1 0  0 . 2 3 8  
RP3 0 . 1 8 5  0 . 1 8 8  0 . 2 4 0  0 . 1 9 7  0 . 2 4 7  0 . 2 0 0  0 . 8 7 8  0 . 2 1 3  0 . 3 0 0  
RP4 0 . 2 4 2  0 . 2 0 0  0 . 2 4 5  0 . 3 6 4  0 . 3 2 9  0 . 2 8 4  0 . 8 2 6  0 . 1 8 7  0 . 3 7 7  
REWl 0 . 1 5 9  ' ( ) . 0 9 3  0 . 1 1 9  0 . 0 6 1  0 . 3 0 2  0 . 1 5 0  0 . 3 0 7  0 . 7 6 1  0 . 2 0 5  
REW2 0 . 1 2 5  - 0 . 1 8 1  - 0 . 0 5 6  - 0 . 0 6 5  0 . 1 2 1  0 . 1 4 1  0 . 1 5 4  0 . 8 6 5  0 . 0 7 9  
REW3 0 . 0 6 1  - 0 . 1 1 5  - 0 . 0 7 7  - 0 . 0 8 2  0 . 1 0 4  0 . 0 7 5  0 . 1 1 9  0 . 8 3 5  0 . 0 8 5  
REW4 0 . 0 8 4  ' ( ) . 0 8 2  ' ( ) . 0 4 8  . ( ) . 0 6 2  0 . 0 6 6  0 . 1 2 7  0 . 1 5 9  0 . 8 4 5  0 . 1 1 1  
REW6 0 . 1 3 5  0 . 0 5 5  0 . 0 2 5  0 . 0 6 7  0 . 2 6 8  ' ( ) . 0 0 4  0 . 2 6 8  0 . 7 4 7  0 . 3 2 6  
REW7 0 . 3 4 4  0 . 3 3 7  0 . 1 4 1  0 . 2 4 8  0 . 3 0 0  0 . 1 9 9  0 . 2 1 3  0 . 2 2 1  0 . 8 0 3  
REW8 0 . 3 1 2  0 . 4 0 7  0 . 2 2 7  0 . 1 4 5  0 . 4 2 7  0 . 2 8 2  0 . 3 8 7  0 . 1 9 1  0 . 8 7 4  
REWl0 0 . 3 1 0  0 . 3 1 7  0 . 3 4 6  0 . 3 7 6  0 . 1 6 0  0 . 4 5 6  0 . 2 9 3  0 . 1 1 7  0 . 7 0 5  
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6 . 4 . 2  Fonnative C o n s t r v c t s  

Due t o  t h e  underlying differences between r e f l e c t i v e  and f o r m a t i v e  measurement models, 

ooncepts such as i n t e m a l  oonsistency r e l i a b i l i t y  and oonvergent v a l i d i t y  a r e  n o t  meaningful in 

cases o f  f o r m a t i v e  measures, i . e . ,  i t  is n o t  possible t o  a p p l y  t h e  q u a l i t y  eriteria f o r  reIIecöve 

seales ( e . g . ,  oomposite r e l i a b i l i t y ,  AVE) t o  f o r m a t i v e  oonstruc!s (cf. Begozzi 1994, p. 333; 

Hair e t  al. 2011, p. 146; Hair e t  al. 2012, p. 4 2 4 ) .  Nevertheless, t h e  q u a l i t y  o f  f o r m a t i v e  

measures m u s t  also b e  evaluated. As f o r m a t i v e  oonstruc!s a r e  eharacterized by i t e m s  

causing the construct, it is essential all relevant aspects are considered, i.e., that the s e t  cf 
i t e m s  is " o o m p l e t e " .  T h e r e f o r e ,  t h e  q u a l i t a t i v e  evaluation c f  f o r m a t i v e  oonstruc!s is 

p a r t i e u l a r l y  i m p o r t a n t .  C o n t e n t  and face v a l i d i t y  can b e  oonsidered as a f i r s t  q u a l i t y  a i t e r i o n .  

T h e  i n d i c a t o r s '  w e i g h t s  and loadings (ineluding t h e  level o f  significance) a r e  a seoond 

reference f o r  t h e  q u a l i t y  o f  f o r m a t i v e  measures, as i t  indicates w h e t h e r  e v e r y  i t e m  does 

indeed o o n t r i b u t e  t o  t h e  oonstruct (cf. Henseler e t  al. 2009, p. 302). A t h i r d  a i t e r i o n  is 

related t o  redundancy o f  items, which is assessed b y  t h e  level o f  multioollineariity among t h e  

f o r m a t i v e  i t e m s  (cf. Hair e t  al. 2011, p. 146). As indicated in ehapter 4 . 4 . 1 ,  o n l y  t h e  

subjecöve n o r m  oonstruct is operationalized w i t h  f o r m a t i v e  measures. T o  assess t h e  q u a l i t y  

c f  this construct, the three introduced criteria for fOl1T1ative measurement models are 
discussed in t h e  f o l l o w i n g .  

6 . 4 . 2 . 1  C o n t e n t  a n d  Face Validity 

Even t h o u g h  o o n t e n t  v a l i d i t y  and face v a l i d i t y  a r e  q u i t e  similar and o f t e n  used 

interchangeably, t h e y  do n o t  r e f e r  t o  e x a c t l y  t h e  same phenomena (cf. Netemeyer e t  al. 

2003, pp. 1 2 f . ) .  Acoording t o  Nunnally and Bernstein ( 1 9 9 4 ,  pp. 1 0 I f f . ) ,  o o n t e n t  v a l i d i t y  

refers t o  t h e  a b i l i t y  o f  an i t e m - b l o c k  t o  measure t h e  intended oonstruct and results f r o m  a 

plan oonlaining o o n t e n t  and oonstruction o f  t h e  items, whieh is made before t h e  

questionnaire is a c t u a l l y  developed. Face v a l i d i t y ,  on t h e  e t h e r  hand, is eompiled a f t e r  t h e  

questionnaire's oonstruction and refers t o  t h e  e x t e n t  t o  whieh people feel t h e  i t e m s  measure 

t h e  intended oonstruct (cf. Bryman 2008, p. 1 5 2 ;  Nunnally and Bernstein 1994, p. 110). 

I n  t h i s  s t u d y ,  o o n t e n t  v a l i d i t y  c f  t h e  s u b j e c t i v e  norm oonstruct is ensured because I applied 

measures t h a t  w e r e  c a r e f u l l y  developed and used many t i m e s  previously b y  o t h e r  

researchers (see e h a p t e r  4 . 4 . 1 . 2 ) .  The s t u d y  c f  Karahanna e t  al. ( 1 9 9 9 )  provides f u r t h e r  

evidence t h a t  I oonsidered t h e  m o s t  i m p o r t a n t  sources f o r  s o d a l  pressure w i t h i n  a 

professional oontext. Face v a l i d i t y  is provon because t h e  i t e m s  related t o  subjective norm 

w e r e  checked f r o m  academie and oompany representatives d u r i n g  t h e  p r e - t e s t  (see ehapter 

4 . 4 . 2 ) .  Consequently, beth q u a l i t a t i v e  evaluation e l i t e r i a  w e r e  m e t .  
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6 . 4 . 2 . 2  I n t i i c a t o r  Weights a n t i  Loadings 

The indicatXJr weight and indicator loading c f  an item provide information about iIs 

importance; where indicator weights represent the relative importance and loadings the 
absolute importance of items (cf. Hair e t  al. 2011, pp. 145f.). In addition, i t  is advisable to 
perform bootstrapping in order to evaluate the item's significance. Table 17 indicates the 
importance and significance c f  all three items related to subjective n o r m . ' "  The soeial 
pressure caused by the CEO (5N1) and colleagues (5N3) was highly significant and showed 
high relative as weil as absolute importance. Consequently, both items conbibuted massively 
to the subjective norm construct. Soeial pressure caused by the immediate supervisor (SN 2) 
had a highly significant absolute importance; but the relative importance was neither very 
strong nor significant. Consequently, the contribution of this item is smaller but still valid 
(cf. Hair e t  al. 2011, pp. 145f.). 

Table 17: evaluation ot Formative Measures ot Subjectlve Norm 

I n d i c a t D r  
I n d l c a t o r  

I n d i c a t o r  
Indlc:alDr V a r l a n c e  

W e i g h t  
W e i g h t ' .  

L o a d i n g  
L o a d i n g ' s  T o i e r a n c e  I n f l a t i o n  

T - Y a l u e  T - Y a l u e  F a c t a .  
O!: 1.96: p<O.D5 O!: 1.96: p<O.05 

Crltlcal Value O!: 2.58: p<O.Dl O!: 2.58: p<O.Ol > 0 . 2  VIF< 5 
O!: 3.29: p<O.OOl O!: 3.29: p<O.OOl 

SN1 (CEO) 0.542 3.910 0.860 13.382 0.618 1.619 
SN2 (supervisor) 0.116 0.873 0 . 6 9 8  5.890 0.611 1.630 
SN3 (colleagues) 0.522 3 . 8 3 3  0 . 8 2 9  11.561 0.716 1.340 
Bootstrapping conductecl with 133 cases and 8,000 sampies 

6 . 4 . 2 . 3  Multicollinearity 

The degree of multieollinearity provides information about correlations between the 
formative items and can be assessed by way c f  two measures: tolerance and variance 
inflation factar (VIF) (cf. Hair e t  al. 2014, p. 154; Henseler e t  al. 2009, p. 302). 80th 
measures are interrelated, since the VIF is the tolerance's inverse (cf. Hair et al. 20OS, 
p. 201). Toleranee values can range from 0 to 1, where 1 represents the absence c f  
multicollineartty (cf. Hair e t  al. 2008, p. 201). Thus, tolerance should be as high as possible 
and the VIF should be as low as possible (the lowest possible value for VIF is 1). A widely 
aecepted rule c f  thumb says VIF should not exceed 5 (cf. Hair et al. 2011, p. 145; Hair et al. 
2012, p. 430), whieh implies that tolerance values above 0.2 are aoceptable. Table 17 shows 
all tolerance values were far above the cut-off value and so the VIF c f  all the items can be 
considered adequate. Therefore, I have coneluded that multicollinearity is not a great issue 
for this study. 

158 Each item is related to the social pressure caused by a specific person, and group respectively (CEO, 
Immediate supervisor, and colleagues). 
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6.5 5tructural Model 

A f t e r  t h e  assessment c f  t h e  measurement model ( o u t e r  m o d e l )  had proven s a t i s f a c t o r y ,  t h e  

s t r u c t u r a l  model ( i n n e r  m o d e l )  was evaluated w i t h  respect t o  q u a l i t y  and hypothesized 

relationships. I n  c o n t r a s t  to covariance-based s t r u c t u r a l  e q u a t i o n  models, PLS does n o t  

provide a g l o b a l  measure to e s t i m a t e  t h e  s t r u c t u r a l  model's f i t ,  i . e . ,  t h e  overall q u a l i t y  

(Henseler e t  al. 2012, p. 267).'59 T h e r e f o r e ,  t h e  evaluation c f  t h e  i n n e r  model in PLS is 

based on several single c r i t e r i a ,  which consider d i f f e r e n t  aspects o f  t h e  s t r u c t u r a l  model and 

a l l o w  assessment c f  t h e  model (cf. Weiber and Mühlhaus 2010, pp. 2 5 4 f f . )  The m o s t  

common criteria are path coefficients and their significance, the explained variance and 
predictive relevance (cf. Chin 1998b, pp. 3 1 6 f f . ;  Hair e t  al. 2012, pp. 4 2 6 f . ;  Henseler e t  al. 
2012, p. 271). 

"The i n d i v i d u a l  p a t h  aJefficients o f  t h e  PLS s t r o c t u r a l  modeI can b e  i n t e r p r e t e d  a s  

standardized b e t a  aJefficients o f  ordinary least squares rogressions. H ( H a i r  e t  al. 2011, 

p. 147) According to Chin (1998a, p. x i i i ) ,  a path c o e f f i c i e n t ' 6 0  m a y  be considered meaningful 

i f  a critical value c f  0 . 2  is exceeded. Analog to t h e  significance c f  items, 

path c o e f f i d e n t ' s  significance w e r e  evaluated by conducting b o o t s t r a p p i n g  (133 cases and 

8 , 0 0 0  sampies) and t h e  f o l l o w i n g  critical t - v a l u e s  f o r  a t w o - t a i l e d  l e s t  were considered 

s a t i s f a c t o r y  in t h i s  study: 

. ;  1 . 9 6  ( p  < 0 . 0 5 :  significance level = 5 % )  

. ;  2.58 ( p  < 0 . 0 1 :  significance level = 1 % )  

. ;  3.29 ( p  < 0 . 0 0 1 :  significance level = 0 . 1 % )  

The variance explained is a further fundamental criterion for the assessment of the inner 
model and is symbolized by R ' .  T h e  R '  v a l u e  c f  an endogenous o r  d e p e n d e n t  l a t e n t  variable 

provides information on how much variance is explained by the connected exogenous or 
i n d e p e n d e n t  l a t e n t  variables (cf. Hair e t  al. 2012, p. 4 2 6 ) .  I t  can range f r o m  0 to 1, where 

R '  = 0 can be i n t e r p r e t e d  as explaining no variance and R '  = 1 would mean t h a t  1 0 0 %  c f  

t h e  variance is explained by t h e  exogenous l a t e n t  variables. The r e q u i r e m e n t s  regarding t h e  

level c f  R '  depend on t h e  research field b u t  in disciplines such as consumer b e h a v i o r  even 

values c f  0 . 2  are considered high (cf. Hair e t  al. 2011, p. 147). T o  understand how s t r o n g l y  

a d e p e n d e n t  l a t e n t  v a r i a b l e  is influenced by specific i n d e p e n d e n t  constructs, t h e  e f f e c t  size 

159 Tenenhaus e t  al. 2004 suggested aglobal goodness-of-flt (GoF) crlter10n for PLS, whlch Is calQllated 
"[ ... ] as tfIe geometrIc mean o f  the averiJ{Je ctJIT1Il1lHIaII a n d  the average R2 [ ... ]W (Tenenhaus e t  al. 2005, 
p. 173). However, Henseler and Sarstedt 2013 argued Ihat Öle GoF has several weaknesses ( i t  is only 
appropr1ate for reflecHve and mulH-ltem constructs ancl Ign0re5 potential overparameterlzaHon) and 
demonstrated the inappropriateness c f  the GoF for a global model validation by conducting an empirical 
investigation. 

1150 In the followlng, b will be usecl as symbol for path coeffIclents. 
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f l  needs t o  be consulted f o r  e a d l  specific independent construct and can b e  calculated as 

follows (cf. Chin 1998b, pp. 3 1 6 f . ) :  

P = R2induded - R2 exduded 
1 - RZ lnduded 

R';"".- = R' c f  dependent variable i f  t h e  specific independent variable is used 

R ' ' ' ' ' ' ' ' 0 1  = R '  o f  dependent variable i f  t h e  specific independent variable is o m i t t e d  

Wrth respect t o  t h e  i n t e r p r e t a t i o n  c f  e f f e c t  size f l ,  values g r e a t e r  than 0.02, 0.15, and 0.35 

can be considered as smalI, medium, and large e f f e c t s  respectively (cf. Chin 1998b, p. 317 

based on Cohen 1988, p. 355). 

T h e  last q u a l i t y  criterion f o r  t h e  evaluation c f  t h e  structural model is t h e  predictive 

relevance, which is symbolized by Q ' .  I t  can be traced back t o  Stone (1974) and 

Geisser (1974) and is t h e r e f o r e  also known as Stone-Geisser criterion. I t  assesses t h e  

model's a b i l i t y  t o  adequately p r e d i c t  e a d l  i n d i c a t o r  o f  t h e  dependent variable 

(cf. Hair e t  al. 2011, p. 147; Henseler e t  al. 2009, p. 305). I n  PLS, Q '  is calculated by 

applying blindfolding (cf. Chin 1998b, p. 317).161 I f  Q '  is g r e a t e r  than zero, t h e  i n n e r  model 

has predictive relevance f o r  t h e  dependent construct (cf. Chin 1998b, p. 318; Hair e t  al. 

2011, p. 145). T h e  relative predictive relevance q '  o f  a specific independent construct on t h e  

dependent l a t e n t  variable has t o  b e  consulted and can b e  calculated as follows 

(cf. Chin 1998b, p. 318): 

Q ' _ Q '  
q 2  = induded excluded 

1 - Q 2 1nduded 

Q ' ; " " . - = Q' c f  dependent variable i f  t h e  specific independent variable is used 

Q'"""doI = Q '  c f  dependent variable i f  t h e  specific independent variable is o m i t t e d  

T h e  i n t e r p r e t a t i o n  c f  t h e  relative predictive relevance q '  is analogous t o  t h e  i n t e r p r e t a t i o n  o f  

effed: size P ,  i.e., values greater than 0.02, 0.15, and 0.35 can be considered smalI, 

medium, and large degrees c f  predictive relevance respectively (cf. Henseler e t  al. 2009, 

p . 3 0 5 ) .  

6.5.1 Evaluation o f S t r u c t v f i l l  Model a n t i  Hypotheres 

I n  t h e  f o l l o w i n g ,  I a p p l y  t h e  q u a l i t y  a i t e r i a  t o  my structural model and evaluate w h e t h e r  t h e  

data s u p p o r t  t h e  hypotheses derived f r o m  t h e  l i t e r a t u r e  in d l a p t e r  3.3. The results f r o m  t h e  

structural model are presented in Figure 25. 

161 To perfonn blindfolding in PLS, an Omission Oistance ( 0 0 )  has ID be determined. This defines the data 
points ID be omltted from the data s e t  and subsequenHy predlcled by uslng Information from the remalnlng 
data s e t  ( f o r  more details on the procedure cf. Chin 1998b, pp. 317f., Tenenhaus e t  al. 2005, pp. 174ff.). 
According ID Chin 1998b, p. 318, the quotient of sampie size (i.e., N = 133) and 0 0  should not be equal t o  
an Integer ancl 0 0  should be between fIve ancl ten. In thls sbJdy, bllndfoldlng was conducted wlth 0 0  = 8. 
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* t-value ö!: 1.96 (p<O.05) 
*" t-YIIlue ö!: 2.58 (p<O.Ol) 
.,..'" t-value ö!: 3.29 (p<O.OOl) 

Considering all o f  t h e  independent variables linked to t h e  dependent a t t i t u d e  oonstruct, 

e n j o y m e n t  in helping had t h e  strengest and most significant positive impact, w i t h  a path 

ooefficient o f  0.330 and significanoe level o f  0 . 1 %  ( p  < 0.001). Reward B ( i . e . ,  t h e  rewards 

mentioned b y  t h e  pne-testers) also had a meaningful and significant positive influenoe on 

a t t i t u d e  ( b  = 0.209; p <  0.05). Sense o f  s e l f - w o r t h  showed a significant relation b u t  had 

o n l y  a moderately positive impact ( b  = 0.177; P < 0.05). Reciprocity and reward A were 

found to have no significant o r  meaningful influenoe on a t t i t u d e .  Considering all o f  t h e  

oonstructs linked to t h e  dependent variable i n t e n t i o n ,  subjective nOITl1 had b y  f a r  t h e  

strengest and most significant positive impact ( b  = 0.499; p < 0.001). The l i n k  between 

subjective norm and intention was t h e  strengest and most significant relationship in t h e  

entire structural model. A t t i t u d e  was also found to have a meaningful and highly significant 

positive impact on intention ( b  = 0.248; P < 0.001), followed b y  peroeived behavioral 

oontrel, which also positively influenoed intention on a meaningful and significant level 

( b  = 0.217; P < 0.01). 

The varianoe in t h e  ! w o  dependent variables was explained to a substantial extent. The 

value o f  R2 f o r  a t t i t u d e  was 0.313, meaning t h a t  t h e  model explained 3 1 %  o f  t h e  varianoe in 

a t t i t u d e .  Wrth respect to i n t e n t i o n ,  a R2 value o f  0.508 oould be reached, i.e., 51% o f  

152 Author's illustration 
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i n t e n t i o n ' s  variance was explained by t h e  model. As indicated in Table 18, all exogenous 

variables w i t h  a significant l i n k  to one c f  t h e  ! w o  endogenous variables showed a noöceable 

effect size I "  i f  t h e  i n t e r p r e t a t i o n  is based on t h e  previously introduced a l t - o f f  values 

suggested by Chin ( l 9 9 8 b ,  p. 317). With I "  = 0.437, subjective norm had a large e f f e c t  on 

i n t e n t i o n .  A t ö t u d e  and perceived behavioral contral had a small effect on i n t e n t i o n  (1",. 
, = 0.114; f2pac., = 0.079). With respect to a t t i t u d e  being t h e  endogenous variable, 

e n j o y m e n t  in helping, sense c f  s e l f - w o r t h ,  and reward B each had a small impact on a t t i t u d e  

( I " J O y . ,  = 0 . 1 1 6 ;  f2 sw . ,  = 0.033; f2REW&-A = 0.047). The variables w i t h  a n o n - s i g n i f i c a n t  

relation to a t t i t u d e  ( i . e . ,  r e c i p r o d t y  and reward A) did n o t  have any effect on t h e  d e p e n d e n t  

variable. 

T a b l a  1 8 :  E v a l u a t f o n  o f  S t r u c t u r a l  M o d a l  

Endoganous 
v a r i a b l e  

Critical Value 

Intention 

Attitude 

Exogenous 
QZlnd. Variable 

> 0  

0.508 0.286 

0.313 0.140 

AttItude 
Subjectlve Norm 
Perceived Behav­
Ioral Contral 
Enjoyment 
In Helprng 
Self-Worth 
Reciprodty 
Reward A 
Reward B 

P a t h  
eoetrIc:lent 

> 0.2 

0.248 
0 . 4 9 9  

0.217 

0 . 3 3 0  

0.177 
0.015 
0 . 0 0 0  
0 . 2 0 9  

T-Value P q '  

:!!: 1.96: p<o.os > 0.02: smal effec:t/degree 
:!!: 2.58: p<O.Ol > 0.15: medium etrectJdegree 
:!!: 3.29: p<O.OOl > 0.35: large effed'/degree 

4.293 0.114 0 . 0 5 0  
9.423 0.437 0.168 

3.031 0.079 0.029 

3 . 9 5 8  0.116 0.045 

2.311 0.033 0.012 
0 . 2 2 2  0 . 0 0 0  -0.001 
0 . 0 0 6  0 . 0 0 0  -0.005 
2.369 0 . 0 4 7  0.015 

Bllndfoldrng conducted wtth an OD of 8; IxIotstrapping conducted wlth 133 cases and 8,000 sampies 

WIth respect to predictive relevance, Table 18 shows t h a t  both exogenous variables had a 

Q '  g r e a t e r  t h a n  zero ( Q '  . . . .  ,rtJ,,, = 0.286; Q ' _  = 0 . 1 4 0 ) ,  which implies t h e  model 

a p p r o p r i a t e l y  predicted both conslructs. Following t h e  i n t e r p r e t a t i o n  suggested by Henseler 

e t  al. ( 2 0 0 9 ,  p. 305), subjective n o n n  was found to have a medium degree c f  predictive 

relevance related to i n t e n t i o n  ( q ' , . . ,  = 0 . 1 6 8 ) ,  w h i l e  a t t i t u d e  and perceived behavioral 

control showed a small degree c f  predictive relevance ( q '  . . .  = 0 . 0 5 0 ;  q'PBC., = 0.029). 

Regarding a t t i t u d e  as an exogenous variable, o n l y  e n j o y m e n t  in helping had a small degree 

c f  predictive relevance (q'JOY" = 0.045). Sense o f  s e l f - w o r t h ,  reciprocity, reward A, and 

reward B were found to have no meaningful degree c f  predictive relevance. 
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Table 19: Evaluatfon o t  Hypotheses 

Hypothesis 

Hl: Attitude - +  Intention (positive) 
H2: Subjective Nonn - - +  Intention (positive) 
H3: Percelved Behavloral Control - +  Intention 

(posIt1ve) 

1-14: Enjoyment in Helping - - +  AttibJde ( p o s i t i v e )  

H5: S e n s e  of Self-Worth - +  AttibJde (positive) 
H6: Reclprodty - +  AtHtude (positive) 
H7a: Reward A - +  Attitude (negative) 
H7b: Reward B - +  Attitude (positive) 

Findings from Quantitative Study (Online Survey) 

Path T - S l g n l l l - S U p p o r t ' "  
C o e f f i d e n t  Value cance Hypothesis 

0 . 2 4 8  4 . 2 9 3  *** Supported 
0 . 4 9 9  9 . 4 2 3  *** Supported 

0 . 2 1 7  3 . 0 3 1  •• Supported 

0 . 3 3 0  3 . 9 5 8  ••• Supported 
0 . 1 7 7  2 . 3 1 1  * Supported 
0 . 0 1 5  0 . 2 2 2  n.s. Not supported 
0 . 0 0 0  0 . 0 0 6  n.s. Not supported 
0.209 2 . 3 6 9  * Supported 

T-value: n.S. < 1 . 9 6 ,  * ~ 1 . 9 6  (p < 0 . 0 5 ) ,  ** O!:: 2 . 5 8  ( p  < 0 . 0 1 ) ,  *** ~ 3 . 2 9  ( p  < 0 . 0 0 1 )  

After assessing the structural model based on the criteria introduced in chapter 6.5, the 
results of this evaluation will now be used to evaluate the hypotheses. As shown in Table 19, 

all hypotheses with the excepöon o f  hypothesis 6 and 7a (H6, H7a) were supported by the 
dam. A detailed discussion will follow in chapter 7. 

6 . 5 . 2  Evaluation o f  ControI Variables 

For the assessment of the e f f e c t  of control variables on the t w o  endogenous variables and 
the relations between endogenous and exogenous constructs, I followed Kock e t  al. (20OS, 

pp. 187ff.) and Kock (2011, pp. 3f.) and directly linked all control variables to attitude as weil 

as intention. l 6 3  

Table 20 contrasts the results of the structural model calculated with and without control 

variables. All links between the endogenous variable, intention, and its exogenous constructs 
(attitude, subjective nonn, and perceived behavioral control) were significant when control 

variables were both inciuded and exciuded, i.e., the associations between intention and its 
three independent variables were significant regardless of the control variables (cf. Kock 

2011, p. 4 for interpretation). 

163 Same of Öle control variables were not numerical originally and, Ihus, had m be recoded before Ihey were 
Included In the dali3set (e.g., gender: male,ffemale recoded Inm 0/1). The responses for Ihe contral var1able 
"name c f  educ:ational fleld" were so diverse Ihat Ihe answers could not be assigned to a reasonable number 
of categories without losing infonnation. Therefore, Ihis contral variable was not recoded and so exduded in 
the dataset. 
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T a b l e  2 0 :  CompartlOl1 o f  S t r u c t u r a l  M o d e l  w l t h  a n d  w I I t I o u t  ConIroI V a r t a b l e s  

CONTROl VARIABlES CONTROl VARIABlES 
NOTINCWDED INCWDED 

Endogenous Exogenous R' . a t h  T - V a l u e  R' • •  t h  T - V a l u e  
V a r t a b l e  V a r t a b l e  C o e t I I d e n t  CoeffIc:lent 

AttItude 0 . 2 4 8 * * *  4 . 2 9 3  0 . 2 8 4  *** 3 . 8 4 2  

Intention 
SUbjedive Norm 

0.508 
0 . 4 9 9 * * *  9 . 4 2 3  

0 . 5 8 7  
0 . 5 6 4  *** 8 . 3 0 7  

Perceived Behav- 0 . 2 1 7 * *  3 . 0 3 1  0 . 2 1 2  * 2.423 ioral Contral 

Enjoyment 
0 . 3 3 0 * * *  3 . 9 5 8  0 . 3 8 3  *** 4 . 2 1 0  in Helping 

Attitude 
Self-Worth 

0 . 3 1 3  
0 . 1 7 7 *  2 . 3 1 1  

0 . 4 0 5  
0 . 1 1 1  1.100 

. e c l p r o c l t y  0 . 0 1 5  0 . 2 2 2  - 0 . 0 1 9  0 . 2 0 2  
Reward A 0 . 0 0 0  0 . 0 0 6  0 . 0 2 3  0 . 2 4 4  
Reward B 0 . 2 0 9 *  2 . 3 6 9  0.171 1 . 6 7 7  

Bootstrapping conduc:ted with 133 c:ases.l8,000 sampies (contral variables not included) and 120 aJseS/ 
5 , 0 0 0  sampies (contral variables included), respectively 
T -value: * :!: 1 . 9 6  (p < 0 . 0 5 ) ,  ** :!:: 2 . 5 8  (p < 0 . 0 1 ) ,  • •  * :!: 3 . 2 9  (p < 0 . 0 0 1 )  

Wlth respect to the endogenous attitude oonstruct, only enjoyment in helping showed 
significant relationships with attitude, when oontrol variables were induded and exduded. 

Reciprocity and reward A neither had a significant link to attitude when the oontrol variables 
were exciuded nor when they were inciuded. I t  oould be oonduded therefore that redprocity 

and reward A were not signiflcantly associated with attitude regardless of the oontrol 

variables. However, the oontrol variables had an effect on sense of self-worth and reward B, 
which were both significantly - although not strongly - linked to attitude when the oontrol 
variables were excluded. After inciuding the oontrol variables, the p a t h  ooefficient decreased 

and the relation to attitude became insigniflcant in both cases. The reduction of the path 
ooeffidents is due to the involvement of multiple endogenous variables and a very high 

number of oontrol variables, which normally leads to an artifidal reduction of path 
ooefficients ( c f .  Kock 2011, p. 4). In summary, the oontrol variables explained 7.9% of 
intention's varianeo and 9.2% of attitude's varianeo, which is acceptable due to the very high 
number of oontrol variables (15 oontrol variables were added to the structural m o d e l ) . ' "  

16-1 The varianc:e expIained b y  the contral variables was calculated by subtracting the R2. (including contral 
variables) from the R2 (without contral variables), i.e., for intention: 0 . 5 8 7  - 0 . 5 0 8  = 0 . 0 7 9 ,  which equals 
7.9% of the explalned varIance. 
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T a b l e  2 1 :  E v a l u a t f o n  o t  S t n I c t u r a l  M o d e l  w l t h  C o n t r o l  V a r t a b l e s  I n d u d e d  

Endogenous R '  E x o g a n o u s  V a r t a b l e  
P a t h  

T - Y a l u e  S l g n l f t c a n c e  Variable eoetrIclent 

Attitude 0 . 2 8 4  3 . 8 4 2  ••• 
SubjectIYe norm 0 . 5 6 4  8 . 3 0 7  ••• 
Perceived behavioral 0 . 2 1 2  2 . 4 2 3  • control 
OI-projects 0 . 0 5 6  0 . 8 2 8  n.s. 
Parmer 1 0 . 0 0 5  0 . 0 5 6  n.s. 
Parmer 2 - 0 . 1 1 9  1 . 3 3 5  n.s. 
Partner 3 0 . 0 4 1  0 . 5 1 3  n . S .  

Partner 4 - 0 . 0 7 9  1 . 0 7 2  n . S .  

Intention 0 . 5 8 7  Parbler 5 0 . 0 2 1  0 . 2 7 4  n.s. 
A g e  0 . 1 6 4  1 . 2 9 1  n.s. 
Gend . . .  0 . 1 4 8  2 . 1 0 3  • 
BigS_agreeableness - 0 . 0 3 6  0 . 3 8 7  n.s. 
BlgS_corLSCrentiousness - 0 . 0 9 4  1 . 1 2 8  n . S .  

BlgS_extraversion 0.025 0 . 2 5 0  n.s. 
Highest education 0 . 0 0 8  0 . 0 9 4  n.s. 
Tenure - 0 . 1 6 6  1 . 2 8 2  n.s. 
Loc:ation - 0 . 0 2 8  0 . 4 0 0  n.s. 
Company 0 . 2 2 3  3 . 0 9 6  •• 
Enjoyment in helping 0 . 3 8 3  4 . 2 1 0  ••• 
Sense c f  self-worth 0 . 1 1 1  1 . 1 0 0  n.s . 
Reciprocity . 0 . 0 1 9  0 . 2 0 2  n.s. 
RewardA 0 . 0 2 3  0 . 2 4 4  n . S .  

Reward B 0.171 1 . 6 7 7  n . S .  

OI-projects 0 . 1 0 2  0 . 8 3 4  n.s. 
Parbler 1 0.047 0 . 3 9 9  n.s. 
Parmer 2 0 . 0 6 3  0 . 5 6 4  n.s. 
Parmer 3 - 0 . 0 1 8  0 . 1 9 4  n.s. 

AttibJde 0 . 4 0 5  
Partner 4 - 0 . 0 4 4  0 . 4 2 8  n . S .  

Partner 5 0 . 0 3 6  0 . 3 2 5  n . S .  

A g e  0 . 0 3 2  0 . 1 9 5  n.s. 
Gend . . .  - 0 . 0 0 9  0 . 1 1 1  n.s. 
BigS_agreeableness 0 . 0 8 7  0 . 8 3 5  n.s. 
BigS_conscientiousness 0 . 0 9 5  0 . 9 6 4  n.s. 
Blg5_extraverslon 0 . 0 6 0  0.542 n.s. 
Highest educaHon -0.019 0.168 n.s. 
Tenure 0.159 0.888 n.s. 
Location 0 . 0 5 0  0.569 n.s. 
Company - 0 . 1 3 9  1 . 6 3 5  n.s. 

Bootstrapplng conducted wlth 120 cases and 5,000 sampies 
T-value: n.s. < 1.96, * :?! 1.96 (p < 0.05), ** :?! 2.58 (p < 0.01), *** :?! 3.29 (p < 0.001) 

T a b l e  21 displays path c o e f f i d e n t s ,  t - v a l u e s ,  and levels c f  significance c f  all endogenous 

variables ( i n c l u d i n g  I h e  15 c o n t r o l  variables). The m a j o r i t y  c f  I h e  control variables did n o t  

have a significant association with an exogenous variable. However, gender and 
respondents' company a f f i l i a t i o n  had a s i g n i f i c a n t  e f f e c t  on a t t i t u d e ,  even t h o u g h  o n l y  I h e  
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path ooefficient between company affiliation and attitude was above 0.2 and so could be 
considered as meaningful (cf. Chin 1998a, p. xiii). 

6 . 6  e h a p t e .  SUmmary 

The analysis c f  the survey responses showed that on average R&D employees worked on 
4.7 OI·projects during the last three years. Most experience resulted from OI-projects with 
universities/research institutes followed by cuslDmers. Respondents indicated the greater 
likelihood o f  exchanging undocumented knowledge with external partners than sharing 
documented knowledge due ID confldentiality, efliciency, and reasons flowing from the 
quality of information. Asked about requirements for knowledge exchange in OI-projects, 
most answers related ID legal security (e.g., NDA, IP-rights), followed by a good rapport 
(e.g., mutual trust), common ground and fairness. 

Based on the TPB, R&D employees' intention ID exchange knowledge in OI-projects was 
expected ID be determined by their attitude, subjective norm, and perceived behavioral 
control. Indeed, all three factors were found t o  positively influence R&D employees' intention 
ID exchange their knowledge in OI-projects. However, the perceived social pressure 
(subjective norm) had by far the strongest and most signiflcant impact. The influence of 
attitude and perceived behavioral control were comparatively strong. 

Based on the literature review and the pre-test, enjoyment in helping, sense c f  self-worth, 
redprocity and reward B were e x p e c t e d  ID positively influence employees' attitude toward 
knowledge exchange in 01 -projects. Reward A, however, was expected ID have a negative 
impact. Enjoyment in helping showed the strongest influence on attitude, followed b y  

reward B a n d  sense of self-worth. Reward A and reciprocity did not show any effect on 
employees' attitude. 



7 Discussion 

In this chapler, findings from the interviews and online survey (see chapler 5 and 6) are 
discussed along the lines c f  the three research questions outlined in chapler 2.3. The 
findings are compared with - and related to - prior research to form a holistic view c f  the 
research questions and to answer them. FurthelTl1ore, the follow-up group discussions and 
the literature are consulted to find an explanatory approach for those hypotheses that were 
not supported by the data. The First sulH:hapler e x p o s e s  R&D managers' interpretations of 
open innovation and discusses aspects that are - firnm an R&D point c f  view - espedally 
important for knowledge exchange in OI-projects (RQ1). The second sulH:hapler reveals 
which faeters detelTl1ine the intention c f  R&D employees to exchange knowledge w i t h  

external partners in OI-projects (RQ2). The third sub-chapler examines which motivational 
faeters can positively influence R&D employees' willingness to exchange their knowledge in 
OI-projects (RQ3). 

7 . 1  RQ1: R l d l  P e r s p e c t i v e  o n  Open Innovation 

The purpose c f  the First research question was to better understand the meaning c f  open 
innovation firnm an R&D perspective and the aspects considered to be especially important 
for knowledge exchange in OI-projects. To answer these questions, findings firnm the 
interviews and from the open-<!nded survey question regarding basic conditions for 
knowledge exchange in OI-projects were consulted (see chapler 5 and 6.3). 

The interviews with R&D managers shows open innovation means far them - in Öle broadest 
sense - their company's ambition to open up the innovation process and to co-operate with 

external partners to accelerate their own innovation processes, i.e., each innovation project 
conducted w i t h  at least one external partner would be defined as open innovation. But aside 
firnm this broadly formulated definition, interviewees additionally emphasized and repeatedly 
highlighted ! w o  important characteristics c f  open innovation. 

Firstly, the external partner had to bring expertise that was not, or only to an insufficient 
degree, available within the host company. The external know-how serves to complement 
internal knowledge and so contributes to the improvement and acceleration o f  the host 
company's innovation process. 

Secondly, the interviewees understood open innovation as close, intensive, and systematic 
co-operation with a partner. Problems were not only explained t o  external partners and 
solutions demanded; all participating partners learned firnm each other through intensive and 
iterative knowledge exchange. This conflicts with OI-related concepts such as aowdsourcing. 
Even though the interviewees theoretically considered crowdsourcing t o  be open innovation, 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_7, © Springer Fachmedien Wiesbaden 2015
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i t  was rarely, i f  ever, applied and they obviously differentiated between the open, 
anonymous, and worldwide call for proposals (i.e., crowdsourcing) and the above described 
form o f  open innovation (i.e., close collaboration with itl!rative exchange). 

All in all, the R&D perspective is basically in line with the OI-literature. 80th are similar in 
that they emphasize the impormnce o f  external knowledge for accelerating the internal 
innovation process (see Chesbrough 2003, 2006c). I n  accordance with Miotti and Sachwald 
(2003) and the resource-based perspective, complementary resources are considered to be a 
major reason for open innovation. Furthermore, the preference c f  companies for the coupled 
OI-process (i.e., inflows and outflows c f  knowledge) identified in the literature 
(see Lichtenthaler 2008; Schroll and Mild 2011; Vrande e t  al. 2009) was confirmed by the 
interviews. However, in some areas theory and practice run contrary to each other. The 
dose co-<lperation with external partners, which was dedared as central element o f  open 
innovation by the R&D managers, conflicts with OI-related concepts such as crowdsourcing 
(see Howe 2009) because further inquiries to an external partner and intensive co-operation 
are not feasible. Another point relates to the knowledge exchanged within OI-projects. 
In the literature, knowledge inflows and outflows are addressed only in a generic way, 
without reference to the t y p e s  c f  knowledge being exchanged. The formulation given by the 
R&D managers, on the other hand, is more specific and limils t h e  knowledge flow largely to 
complementary knowledge. 

In order to identify aspects c f  particular importance to knowledge exchange in OI-projects, 
the interview findings and the results from the open-ended survey question were considered 
(see Figure 26). Basically, the interviews suggested that the processes c f  OI-projects and 
dosed innovation projects do not significantly differ from each other. 8 0 t h  innovation project 
types follow a stage-gate process (see Cooper 1990, 1996). However, in line with the 
literature (see Siowinski and Sagal 2010; West and Bogers 2014), the interviewed R&D 

managers indicated that open innovation involves some extra s t e p s  and additional effort in 
the initiation phase. This is particularly true in partner choice and the set-up c f  a contractual 
frameworl<, both of which claim much attention and are considered the bases for smooth 
knowledge exchange with external partners in OI-projects (see Hoffrnann and Schlosser 
2001). 

WIIh respect to partner choice, i t  was highlighted repeatedly that the expertise and the 
interests (especially regarding IP rights) of all partners had to be compatible and 
complementary.'65 Additionally, a decent interpersonal relationship based on trust was also a 
streng consideration (see Hoffrnann and Schlosser 2001; Whippie and Frankei 2000). 
Due to these important requirements for future OI-partners, companies often have t o  

conduct a broad and extensive search t o  find an apprepriate partner. The final partner 

165 To avoid conflicting interests regarding IP rights, the business models of OI-partners should not be t o o  
slmllar. 
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dloice is always a strategie decision. I n  line with Mimti and Sadlwald (2003), interviewees 
pointed out the purpose of an OI-project strongly influences partner choice. 

Besides the right partner choice, a solid contractual framework and the associated legal 
SOOJrity were also considered essential for knowledge exchange in OI-project. This fadlitates 
the reducöon of the organizational distance between OI-partners (see chapter 2.2.3.2) and 
enables the companies to claim a p r o p o r t i o n  of value generated through the OI-project 
(see Henkel 2006). Furthermore, the contJäctual framework creates SOOJrity for the 
employees involved in the OI-project and serves as a rough guideline for the selective 
revealing c f  internal knowledge. Consequently, i t  helps achieve a balance between openness 
and secrecy or IP protection (see Hippei and Krogh 2003), which is very important for the 
success of an OI-project (cf. Oxley and Sampson 2004, p. 723). Only when all c f  the 
partners are willing to enter a balanced give-and-take relationship, can open innovation 
achieve satisfactory results for all participanls. Accordingly, common ground and faimess 
among or between the OI-parties was considered to be another relevant aspec! for 
knowledge exchange in OI-projects, w h i d l  is in line with the findings of Hoffmann and 
Schlosser (2001, p. 366). 

Although the contractual framework and some other formal rules serve as OI-project 
guidelines for the participating companies, employees mainly learn on the job. A s  highlighted 
by the interviewees, they need OI -experience to gauge appropriate ways of working with 
external partners and to find the right balance between give and take. Furthermore, learning 
on the job allows them to internalize the knowledge they are receiving from the extemal 
partner(s) and to transform explidt into l a d t  knowledge (cf. Cummings 2003, p. 22; Nonaka 
e t  al. 2000, p. 10). Moreover, positive experiences with an OI-partner contribute 
considerably to the development c f  mutual trust (cf. Granovetter 1985, p. 490). A s  already 
discussed in chapter 2.2.3.2 and indicated by the interviewees in the context c f  partner 
dloice, trust is an indispensable component c f  a well-working and stable relationship 
(cf. Blau 1964, p. 99). I t  reduces the organizational and relationship distance between 
OI-partners and is therefore a very important enabler of knowledge exchange in OI-projects 
(cf. Ipe 2003, p. 347 and chapter 2.2.3.2). According to Oavenport and Prusak (1998, p. 34), 
trust can surpass other factors' positive effect on the efficiency c f  knowledge exchange. 
Since trust develops from personal contact (cf. Davenport and Prusak 1998, pp. 35, 99), 
interviewees pointed to the desirability of frequent (preferably face-to-face) contact so as to 
reduce the physical distance between OI-partners (see chapter 2.2.3.2). In addition, many 
issues can be better clarified in person than by .,.mall or telephone. Another basic condition 
mentioned by interviewees and in the literature (cf. Oavenport and Prusak 1998, p. 98) is a 
common language, which not only refers to a mother tongue, foreign language or 
professional jargon. Rather, RaD managers emphasized the importance c f  very clear and 
honest communication with all OI-partners. 
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Besides requirements ooncerning t h e  relationship and interacöon of O I - p a r t n e r s ,  R&D 
managers emphasized several requirements on t h e  oorporate and employee levels. 

Consistent w i t h  Gemünden et al. ( 2 0 0 7 ) ,  t h e y  said management support and promoters t h a t  

enabled employees t o  engage in O I - p r o j e c t s  by g r a n t i n g  freedom o f  action was v i t a l l y  

important. More generally, interviewees pointed to the relevance cf an appropriate corporate 
o r  innovation cu!ture t h a t  promotes and supports OI-acövities. WIIh respect t o  employee­

related oondiöons f o r  knowledge exchange in OI-projects, t h e  R&D managers mentioned 

d i f f e r e n t  capabilities and R&D employees' willingness t o  beoome involved. I n  line w i t h  t h e  

l i t e r a t u r e ,  t h e  interviewees especially gave w e i g h t  t o  absorptive capacity (see Cohen and 

Levinthal 1990; Zahra and George 2002). Nevertheless, oommunicaöon skills, t h e  a b i l i t y  t o  

d r i v e  projects f o r w a r d ,  open-mindedness, and sensiövity t o  o t h e r  (oorporate) cu!tures were 

also oonsidered relevant. Relating t o  employees' willingness, R&D managers pointed t o  t h e  

necessity f o r  t h e  a p p r o p r i a t e  f r a m e w o r k  oonditions t o  enoourage t h e m ,  i . e . ,  t h e  

meaningfulness of an O I  - p r o j e c t  should be clear1y reoognizable t o  employees involved in t h e  

speciftc p r o j e c t .  Furthermore, i n v o l v e m e n t  should be associated w i t h  a personal b e n e f t t  t o  

t h e  employees ( e . g . ,  f u n ,  international experience). 

By oomparing t h e  statements given by t h e  R&D managers in t h e  interviews w i t h  t h e  

employees' responses t o  t h e  open-ended survey question (see Figure 2 6 ) ,  i t  beoomes 

e v i d e n t  t h e  opinions regarding i m p o r t a n t  oondiöons f o r  knowledge exchange in O I - p r o j e c t s  

are v e r y  similar. 8 0 t h  groups attached t h e  g r e a t e s t  importance t o  legal s e c u r i t y  created by a 

solid oontractual f r a m e w o r k  (based on NDAs and a clear1y deftned IP r i g h t s '  allocation) and 

t o  an appropriate p a r t n e r  choice, which allows a t r u s ö n g  and f i i e n d l y  relationship t o  develop; 

entailing open, f r e q u e n t ,  and preferably face-to-face oommunication w i t h  t h e  external 

partner. Associated w i t h  p a r t n e r  choice, R&D managers and employees also agreed on t h e  

relevance of (oomplementary) oompetendes. Nevertheless, both sides affirmed t h a t  in 

addition t o  t h e i r  expertise O I - p a r t n e r s  have t o  f u l f i l l  f u r t h e r  criteria, e . g . ,  t h e  p a r t n e r  should 

be reliable and h i s / h e r  culture and language should be oompatible w i t h  t h e  related 

oompany's oorporate c u l t u r e  and language, where language n a t  o n l y  refers t o  a oommon 

m a t h e r  t o n g u e ,  foreign language o r  professional j a r g o n ,  b u t  rather t o  v e r y  clear and honest 

oommunicaöon. O t h e r  aspects oonsidered i m p o r t a n t  by both g r o u p s  were fairness between 

t h e  O I - p a r t i e s  and oommon ground. The necessity f o r  a certain degree of freedom of action, 

where management i n  p a r t i c u l a r  was allowed t o  free up space, was also menöoned by both 

managers and employees. However, t h e  parties seem t o  attach d i f f e r e n t  importance t o  it, 

w i t h  R&D employees c i t i n g  i t  less. 

T w o  aspects raised p r i m a r i l y  by R&D employees related t o  t h e  c l a r i t y  and t h e  added-value of 
OI-projects. More p r e d s e l y ,  employees s t a t e d  t h a t  p r o j e c t  soope (including tasks, 

responsibilities, and milestones) and objectives have t o  be clear1y defined and 

oommunicated. Furthermore, the project's success and the benefit o f  open innovation must 
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be reasonably visible, i.e., the OI-project should appear to add value that other, ' c l o s e d "  
innovation projec15 could not acoomplish a t  t h a t  point. This statEment is consistent with the 

belief o f  R&D managers in the importance c f  giving employees an understanding o f  the 

OI-project's rationale. 

A s p e c t s  M e n t l o n e d  In I n t e r v i e w s  A s p e c t s  M e n t l o n e d  In S u r v e y '  
( b y  R l U )  M a n a g e r s )  ( b y  R l U )  Employees) 

Project set-up, especially partner choice 
(complemenlary expertise, personal fit, 
different business model) and contractual 
framework (NDA, IP right alloeation) 

Good rapport (trust, frequent and 
preferably face-ID-face contact) 

Common ground and fairness (similar 
attibJde, moperative behavior, balanced 
give-and-lake relationship) 

OI-experience to enable learning by doing 

Common language (not only relatEd ID 
mother IDngue, foreign language or 
professional jargon, but rather ID very 
elear and honest communication) 

Freedom of action through management 
support 

Personal capabilities (absorptive capacity, 
communication skills, ability to drive 
projects forward, open-mindedness, 
sensitivity for other (corporate) cultures) 

Personal benefits for partidpating in 01-
project in order ID facilitaIE employees' 
willingness to involve in OI-activities 

Appropriate innovation culbJre 

Legal security (NDA, IP right allocation) 

Good rapport (mutual trust, open 
dialogue, frequent and preferably face-ID­
face contact) 

Common ground and fairness (common 
goals and interests, win-win situation) 

Expertise (complementary know-how, 
expert in Ö l e  relevant areal 

Clarity (clear definition of project scope, 
including tasks, objec:tives, timeline, 
budget, next s t e p s )  

General partner-fit (reliable partner, no 
direct rival) 

Added value that other or 'closed n 

innovation projects could not aa:omplish 

Freedom c f  action (availability c f  
necessary resources, possibility t o  
experiment) through management support 

t The aspeds are ordered by thelr frequeney of 
nomInation (cf. Rgure 24), beglnnlng wlth the 
most mentloned aspect. 

Figure 2 6 :  Relevant A l i p e c l S  f o r  K n o w l e d g e  ! x c h l i n g e  in OI-Projects15l5 

The R&D managers additionally mentioned several employee-relatEd aspect>; relevant to 
knowledge exd1ange in OI-projecl5, supporting the underlying argument c f  my thesis that 

individuals p l a y a  crucial role in the OI-context. I n  line w i t h  Uchtenthaler and Lichtenthaler 

(2009), they highlightEd the relevance o f  absorptive capacity (see eohen and Levinthal 

1990) but also mentioned other personal eapabilities such as communieation skills and open­

mindedness as important requirements for knowiedge exchange in OI-projects. Furthermore, 

the R&D managers highlightEd the meaning o f  OI-e<perience, which fadlitatEs on the job 

li5fi Author's illustration 
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learning. In addition, positive experiences can build b'ust and increase employees' willingness 
to participate in OI-projects. Another way to encourage this willingness is the establishment 

c f  motivational framework conditions. The interviewees daimed t h a t  employees' involvement 

should involve personal benefits for the employees. Lastly, R&D managers aggregated seme 
c f  the already discussed requirements b y  highlighting the need for an appropriatE and 

supportive innovation wlture. 

OVerall, the findings firom the interviews and the open-ended survey question correspond to 

a large degree with the litErature relating to inter-firm co-operation and oustemer integration 

(see e.g., Hoffmann and Schlosser 2001; Wecht 2006; Whippie and Frankei 2000). 

7 . 2  RQ2: D e t e n n i n a n t s  c f  U D  Employees' I n t e n t i o n  t o  Exchange Knowleclge in 
O I - P r o j e c t s  

The second research question was framed to investigate which factars derermine the 

intention c f  R&D employees t o  exchange knowledge with external partners in OI-projects 
and to examine the existence o f  an over-riding, dominant factar. According to Ajzen's (1991) 

TPB, intention is determined by individuals' attitude, subjective norm, and perceived 
behavioral control. However, the predictive power c f  the factars might vary across situations 

and behaviors (see knowledge exchange-related studies in Table 1 and Ajzen 1985) and can 
rarely be forecast. Consequently, three TPB-conform hypotheses were formulared ( H l ,  H2, 

H3), stating t h a t  eadh c f  the three factars ( H l :  attitude, H2: subjective norm, H3: perceived 
behavioral control) could have a positive effect on R&D employees' intention to exdhange 

their knowledge in OI-projects (see chaprer 3.3.1). 

The hypotheses were _ b y  conducting an online survey among R&D employees and 

analyzing the data through variance-based structural equation modeling (PLS). The findings 
(see chaprer 6.5) revealed that all three TPB-relared hypotheses ( H l ,  H2, H3) were indeed 

strongly supported b y  the data (see Table 19). Attitude, subjective norm, and perceived 

behavioral control explained 51% o f  intention's variance ( R '  = 0.508), indicating that these 
three factars significantly derermine the intention c f  R&D employees to exchange knowledge 

with external partners in OI-projects. However, the predictive power o f  the dererminants 
varied greatly. Subjective nonn had b y  far the strongest and most significant impact on the 
intention o f  the surveyed R&D employees and se can be considered the dominant influendng 

factar. ' 6 7  Attitude and perceived behavioral control had a comparably strong impact on 
intention, even though the effect c f  attitude was slightly more significant. With respect to 
RQ2, the findings indicare that attitude, subjective norm, and perceived behavioral factars 
determine the intention o f  R&D employees to exchange knowledge with external partners in 

167 The link between subjective nenn and intention was the strengest and most significant relationship in the 
entlre structural model. 
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OI-projects. Furthermore, t h e  results a t t e s t  t o  t h e  existence o f  a d o m i n a n t  factor. However, 

t h e  results indicate t h a t  i t  is n o t  a t t i t u d e  - as m i g h t  be expected (see chapter 3 . 1 . 4 )  - b u t  

subjective norm. 

I n  addition t o  inferences related t o  t h e  seoond research question, f u r t h e r  oonclusions can be 

drawn f r o m  t h e  findings f r o m  TPB oomponents. For instance, t h e  EFA o f  t h e  perceived 

behavioral oontrol oonstruct revealed t h a t  t h e  fragmentation o f  PBC i n t o  perceived self­

efficacy and perceived o o n t r o l l a b i l i t y  is n o t  always necessary ( i n  oontrast, see Armitage and 

Conner 1999a, 1999b; Manstead and Eekelen 1998; T e r r y  and O'Leary 1995). A seoond 

oonclusion relates t o  R&D employees' i n t e n t i o n  t o  exchange t h e i r  knowledge in OI-projects. 

I n  line w i t h  t h e  l i t e r a t u r e  (cf. Constant e t  al. 1994, pp. 4 0 4 f f . ) ,  t h e  f i n d i n g s  f r o m  t h e  survey 

show i t  makes a difference w h e t h e r  t h e  i n f o r m a t i o n  t o  be exchanged is t a n g i b l e j d o c u m e n t e d  

o r  intangible/undocumented. T h e  R&D employees indicated t h e y  were more l i k e l y  t o  

exchange undocumented knowledge w i t h  external partners than t o  share documented 

knowledge w i t h i n  O I - p r o j e c t s  because o f  fears o v e r  o o n f i d e n t i a l i t y  and f o r  t h e  sake o f  

efficiency and i n f o r m a t i o n  q u a l i t y  (see chapter 6 . 2 ) .  Constant e t  al. (1994, p. 414) f u r t h e r  

suggest t h a t  intangible knowledge refiects an employee's i d e n t i t y ,  qualities, and value. 

Therefore, t h e  exchange c f  intangible knowledge is a way c f  i m p a r t i n g  t h e i r  expertise and 

m i g h t  oontribute t o  t h e  feeling c f  p r i d e  and belonging. A t h i r d  oonclusion, which was derived 

f r o m  t h e  indicator loadings and indicator weights c f  t h e  f o r m a t i v e l y  measured subjective 

norm oonstruct (see Table 17), ooncerns t h e  absolute and relative importance o f  d i f f e r e n t  

groups c f  people f o r  R&D employees' i n t e n t i o n  t o  exchange knowledge w i t h  external 

partners (cf. Hair e t  al. 2011, pp. 1 4 5 f . ) .  The findings showed t h a t  social pressure caused b y  

t h e  CEO (SN1) and oolleagues (SN3) both had high absolute and relative importance. 

I n  oontrast, t h e  subjective norm related t o  t h e  immediate supervisor (SN 2 )  o n l y  had a 

s i g n i f i c a n t  absolute importance, since t h e  level o f  perceived s o d a l  pressure caused by t h e  

immediate supervisor was generally high. Consequentiy, t h e  marginal e f f e c t  c f  social 

pressure caused b y  t h e  immediate supervisor is l o w e r  than t h e  marginal e f f e c t  o f  s o d a l  

pressure caused by t h e  CEO o r  oolleagues. My last oonclusions result f r o m  t h e  l i n k  between 

t h e  TPB oomponents and t h e  individual-related OI-barriers identified in chapter 2.1.3.5. 

As already explained in c h a p t e r  3 . 1 ,  t h e  " w a n t - b a r n e r "  is o f t e n  due t o  a negative a t t i t u d e ,  

t h e  " s h a l l - b a r r i e r "  can be oonsidered t h e  result o f  subjective n o r m  and t h e  " c a n - b a r r i e r "  

m i g h t  be associated w i t h  a lack o f  perceived behavioral oontrol (cf. Behrends 2001, p. 96; 

Enkel 2009, pp. 1 8 9 f f . ;  Haller 2003, pp. 1 9 2 f f . ;  Hauschildt and Salomo 2011, pp. 1 2 5 f . ) .  

Acoordingly, t h e  d o m i n a n t  influence c f  subjective norm suggests t h e  " s h a l l - b a r r i e r "  m i g h t  

entail t h e  biggest obstacle t o  knowledge exchange in OI-projects, followed a oonsiderable 

distance behind b y  t h e  " w a n t - b a r n e r "  and " c a n - b a r r i e r " .  This implies measures t o  reduce t h e  

" h a l l - b a r n e r "  w i l l  likely show t h e  strongest positive impact on employees' knowledge 

exchange behavior in O I - p r o j e c t s ,  w h i l e  e f f o r t s  t o  reduce t h e  " c a n - b a r r i e r "  - such as t r a i n i n g  

(cf. c a b r e r a  and c a b r e r a  2002, pp. 70Of.) - m i g h t  have t h e  poorest effec:t. Furthermore, i t  
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weakens t h e  a s s u m p t i o n  t h a t  t h e  N I H - s y n d r o m e ,  w h i c h  r e f l e c t s  n e g a t i v e  a t t i t u d e  t o w a r d  

e x t e r n a l  k n o w l e d g e  (cf. C l a g e t t  1 9 6 7 ,  p. i i )  and i s  considered as a n  i m p o r t a n t  m a n i f e s t a t i o n  

c f t h e  " w a n t - b a r r i e r " ,  i s  a m a j o r  o b s t a d e  txJ open i n n o v a t i o n  (see c h a p t e r  2 . 1 . 3 . 5 ) .  According 

to m y  f i n d i n g s ,  t h e  " w a n t - b a r r i e r "  and t h e  N I H - s y n d r o m e  as t h e y  a f f e c t  i n d i v i d u a l s  m a y  n o t  

be t h e  m o s t  s u b s t a n t i a l  p r o b l e m s  f o r  O I - a t t e m p t s  in p a r t i c i p a t i n g  companies. H o w e v e r ,  t h e  

s t r o n g  i m p a c t  c f  s u b j e c t i v e  n o r m  o n  R&D e m p l o y e e s '  i n t e n t i o n  i m p l i e s  t h e  NIH~drome 

could possibly become a g r e a t  p r o b l e m  as i t  n o t  o n l y  a f f e c t s  i n d M d u a l s  b u t  g r o u p s  c f  

people. I f  a c r i t i c a l  mass c f  p e o p l e  o r  a g r o u p  c f  r e l e v a n t  i n d i v i d u a l s  have n e g a t i v e  a t t i t u d e  

t o w a r d  k n o w l e d g e  e x c h a n g e  in O I - p r o j e c t  t h e y  m i g h t  f o r m  a s u b j e c t i v e  n o r m .  F u r t h e r m o r e ,  

a s n o w b a l l  e f f e c t  could e x t e n d  t h i s  c o l l e c t i v e  NIH~drome b y  " i n f e c t i n g "  o t h e r  i n d i v i d u a l s  

w i t h  t h e  NIH~drome. H o w e v e r ,  even i f  t h e  N I H - s y n d r o m e  t h e o r e ä c a l l y  poses a h i g h  r i s k  

to O I - p r o j e c t s ,  n e i t h e r  t h e  i n t e r v i e w s  n o r  t h e  s u r v e y  r e s u l t s  h i g h l i g h t e d  its presence in a n y  

a c u t e  w a y  in t h e  R&D d e p a r t m e n t s  o f  t h e  p a r t i c i p a t i n g  companies. T h e  i n t e r v i e w e d  R&D 
m a n a g e r s  said t h e i r  e m p l o y e e s  had p r e d o m i n a n t l y  p o s i t i v e  o p i n i o n s  on o p e n  i n n o v a t i o n .  

R&D e m p l o y e e s  w o u l d  o n l y  have a d e a r  p r e f e r e n c e  f o r  closed i n n o v a t i o n  i f  t h e y  had 

e n c o u n t e r e d  n e g a t i v e  expenences w i t h  open i n n o v a t i o n  o r  i f  t h e  r e s u l t s  c f  a ' c l o s e d "  

innovation proc:ess were as promising as the outcome c f  an OI-process. This statement was 
s t r o n g l y  s u p p o r t e d  by t h e  d e s c r i p t i v e  results r e l a t i n g  to e m p l o y e e s '  a t t i t u d e .  As s h o w n  i n  

Figure 1 8 ,  t h e  s u r v e y e d  R&D employees h a v e  a ( v e r y )  f a v o r a b l e  a t t i t u d e  t o w a r d  t h e i r  

k n o w l e d g e  e x c h a n g e  w i t h  e x t e r n a l  p a r t n e r s  in O I - p r o j e c t . ' 6 8  

7 . 3  RQ3: Motivational Factors w i t h  P o s i t i v e  I n f l u e n c e  on RM> Employees' 
Wllllngness t o  Exchange KnowIedge In O I - P r o j e c t s  

T h e  t h i r d  research q u e s t i o n  w a s  f r a m e d  to i n v e s t i g a t e  which m o t i v a t i o n a l  f a c t a r s  p o s i t i v e l y  

i n f l u e n c e  R&D e m p l o y e e s '  w i l l i n g n e s s  to exchange t h e i r  k n o w l e d g e  w i t h  e x t e r n a l  p a r t n e r s  in 

O I - p r o j e c t s .  Since w i l l i n g n e s s  is c l o s e l y  r e l a t e d  to t h e  TPB's a t t i t u d e  c o n s t r u c t ,  I c o n d u c t e d  a 

r e v i e w  c f  TPB-related studies to i d e n t i f y  m o t i v a t i o n a l  f a c t a r s  t h a t  w o u l d  p r e s u m a b l y  

i n f l u e n c e  i n d M d u a l s '  a t t i t u d e s  t o w a r d  e x c h a n g i n g  t h e i r  k n o w l e d g e  in O I - p r o j e c t s .  Due to t h e  

absence c f  l i t e r a t u r e  c o m b i n i n g  t h e  TPB ( o r  a t  l e a s t  t h e  TRA) w i t h  research o n  open 

i n n o v a t i o n  o r  k n o w l e d g e  e x c h a n g e  in O I - p r o j e c t s ,  I used a r t i c l e s  t h a t  i n v e s t i g a t e d  

i n d M d u a l s '  k n o w l e d g e  e x c h a n g e  b y  means o f  t h e  TPBfTRA as a proxy. I n  t h e  c o u r s e  c f  t h e  

l i t e r a t u r e  r e v i e w ,  f o u r  m o t i v a t i o n a l  f a c t a r s  f r e q u e n t l y  e m e r g e d :  e n j o y m e n t  in h e l p i n g ,  sense 

c f  s e l f - w o r t h ,  r e c i p r o c i t y ,  and r e w a r d s .  H o w e v e r ,  t h e  p r e - t e s t  c f  t h e  q u e s t i o n n a i r e  suggested 

a d i f f e r e n t i a t i o n  b e t w e e n  ! w o  t y p e s  c f  r e w a r d s .  C o n s e q u e n t l y ,  f i v e  h y p o t h e s e s  r e l a t i n g  to 

1158 A possible explanation for the absence of the NIH-syndrome could be the employees' lengthy and 
predominantly positive experiences with open innovation, whic:h might have cured the NIH-syndrome in the 
R&D departments of the participating companies. 
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motivational factors and t h e i r  influence on RaD employees' a t t i t u d e  toward knowledge 

exchange in O I - p r o j e c t s  were f i n a l l y  fonmulated (H4, H5, H6, H7a, H7b; see chapter 3.3 and 

4 . 4 . 2 ) .  Feur c f  t h e  flVe hypotheses assumed a positive relationship between t h e  respective 

motivational f a c t o r  and a t t i t u d e  (H4: e n j o y m e n t  in helping, H5: sense o f  s e l f - w o r t h ,  

H6: reciprocity, H7b: reward B). On t h e  contrary, reward A was expected t o  negatively 

influence a t t i t u d e  (H7a). 

As in t h e  case o f  t h e  TPB-related assumptions, t h e  hypotheses referring t o  t h e  motivational 

factors were tested by conducling an online survey among RaD employees and analyzing 

t h e  dam t h r o u g h  variance-based structural equation medeling (PLS). The ftndings 

(see chapter 6 . 5 )  revealed t h a t  t h r e e  o f  t h e  f w e  hypotheses were supported b y  t h e  data 

(see Table 19). As expected, e n j o y m e n t  in helping ( H 4 ) ,  sense o f  s e l f - w o r t h  ( H 5 ) ,  and 

reward B (H7b) had a signiftcant and positive impact on RaD employees' a t t i t u d e .  They 

explained 3 1 %  o f  a t t i t u d e ' s  variance ( R '  = 0 . 3 1 3 ) ,  indicating t h a t  these t h r e e  motivational 

factors considerably determine t h e  a t t i t u d e  o f  RaD employees t o w a r d  knowledge exchange 

w i t h  external partners in O I - p r o j e c t s .  However, t h e  p r e d i c l i v e  power o f  t h e  d e t e r m i n a n t s  

varied. Enjoyment in helping had b y  f a r  t h e  strongest and most s i g n i f i c a n t  impact on RaD 

employees' a t t i t u d e .  Thus, i t  can be considered t h e  d o m i n a n t  motivational f a c t o r  in t h e  given 

context. Reward B a n d  sense o f  s e l f - w o r t h  had a comparatively strong and s i g n i f i c a n t  impact 

on a t t i t u d e .  

Contrary t o  m y  expectiltions, n e i t h e r  reciprocity ( H 6 )  n o r  reward A (H7a) signiftcantly 

influenced RaD employees' a t t i t u d e  t o  exchanging knowledge w i t h  external partners in 

O I - p r o j e c t s ;  r e c i p r o d t y  was n o t  positively related t o  a t t i t u d e  n o r  did reward A have a 

negative effect on a t t i t u d e .  Although unexpected, t h e  lack c f  association between reward A 

and a t t i t u d e  d i d  n o t  come as a complete surprise (see chapter 3 . 3 . 5 ) .  The l i t e r a t u r e  review 

had already indicated a v e r y  ambiguous picture (see Table 2). I n  c o n t r a s t  t o  reward B, 

reward A represents a hygiene factor and, consequently, measures dissatisfaction or no 
dissaösfaction r a t h e r  than no satisfaction o r  satisfacIion, i . e . ,  t h e  absence c f  reward A 

( n e g a t i v e )  leads t o  dissatisfaclion, w h i l e  i t s  presence ( p o s i t i v e )  results in no dissatisfaction 

(see Figure 27 and Herzberg e t  al. 1959; Herzberg 1968, 1974).'69 

169 Aa:ordingly, the absence c f  reward B (negative) leads to no satisfaction, while the presence (positive) 
results In satIsfactIon. 
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H y g i e n e  F a c t o r  
(RewardA) 

No 

11 

M o t i v a t o r  
(Reward B) 

I 

No Satisfaction 

F1gure 2 7 :  H e r z b e r g ' .  M o t i v a t i o n - H y g i e n e  T h e o r y  . n d  R e w a r d  C o n l t l 1 l c t r 7tl 

Discussion 

MOtivaIXJrs - as the name suggests - have the potllntial to motivate employees by 1I1eir 
presence. This could be shown in 1I1e study: reward B positively inHuenced R&D employees' 

attitude. The presence of hygiene fact:ors, on the other hand, only has the potential to avoid 
employee demotivation. This fact offers an explanatory approach for 1I1e non-existing 

negative effects from reward A in 1I1is study. The absence of reward A (hygiene fact:or) 
would lead to dissatisfaction and, 1I1us, very likely have a negative effect on employees' 

attitude. However, the presence of reward A would lead to no dissatisfaction, which is a 
!äther neutral position. In 1I1is situation, i t  should be expected 1I1at neward A would not have 

an inHuence on employees' attitude. In this study, neward A was ope!ätionalized using items 
covering work assignments, promotion, salary, bonus, and reputation (see chapter 
6.4.1.1 (g) in combination with Table 5). The interviews conducted witl1 1I1e R&D managers 
suggest such working conditions are at a very high level within 1I1e respective companies and 

so can be considered to be present. The interviewees also s t a t e d  that even 1I10ugh 
involvement in OI-activities might be part o f  1I1e objective agreement for an employee and, 

consequently, might be regarded as being relevant for 1I1e calculation of bonuses, i t  would 
not necessarily lead to a disastrous drop in payment i f  1I1e employee did not optimally 

engage in OI-projects because the final bonus figure is affected by 1I1e realization of multiple 
targets. Consequently, 1I1e non-existence o f  a relationship between reward A and employees' 
attitude might be attributable to the high-level presence of this hygiene fact:or and so to 

neward A's weak demotivational impact. 

Regarding the unexpected result of reciprocity being not positively related to R&D 
employees' attitude, the follow-up group discussions and a closer look at 1I1e literature 

offered several possible explanations. Some participants in 1I1e follow-up discussion at 
Company A contributed statements that also relate to Herzberg's motivation-hygiene theory 

(see Herzberg et al. 1959; Herzberg 1968, 1974). They suggested that reciprocity in the 

170 Author's illustration (a simplified view of Herzberg's motivation-hygiene factor theory and its connec:tion ID 
the reward constructs of thls sbJdy) 
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oontext c f  inter-<Jrganizational knowledge exchange represents also a hygiene fac:tor rather 
than a motivator. R&D employees take a balanced give-and-take relationship for granted, 

particularly because reciprocity is institutionalized and regulated through the oontractual 

framework of the OI-project. Furthermore, the R&D employees rely on management's ability 
to select OI-partners on the basis c f  their willingness to enter a balanced give-and-take 

relationship. Consequently, the absence o f  reciprocity may cause dissatisfaction but the 
presence of i t  does not satisfy or motivate the R&D employees. One of the participants in the 
follow-up discussions oompared knowledge exchange in 01 projects with money exchange in 

a cunrency exchange office: When a person enters the runrency exchange office to exchange 

euros to dollars, he/she expects to receive dollars for euros, i.e., i t  is not a motivator but 
rather a basic requirement or hygiene fac:tor to receive dollars for euros. I f  the person does 

not receive dollars, he/she will be dissatisfied with the exchange. However, i f  the person 
receives the dollars as expected, he/she will not be satisfied but only not dissatisfied - as 
this was no more or less than the person e x p e c t e d .  The same applies to knowledge 

exchange in OI-projects: I f  an R&D employee joins an OI-project and exchanges knowledge, 

he/she will provide knowledge not because he/she is motivated b y  redprocity, but because 
he/she suboonsciously oonsiders i t  a basic requirement. Consequently, knowledge return will 

not motivate or positively influence hiS/her attitude toward knowledge exchange in 01-
projects. However, the absence of a return will lead to dissatisfaction and oould have a 
negative influence on employees' attitude. A seoond explanatory approach derives from the 

literature and is related to unequal positions c f  power among the OI-partners. Blau (1964, 
pp. 104f.) and Gouldner (1960, pp. 164ff.) pointed out that an imbalance in power can 

interfere with reciprocity, since the stronger partner might not always provide a fair retum 
and so exploit the weaker party. This effect is intensifled i f  the weaker partner does not have 
a suitable alternative and cannot simply choose another OI-partner. The interviews showed 

that even large and multinational oompanies might find themselves as the weaker partner. 

The R&D managers repeatedly stated their eagerness to oo-<Jperate with a luminary in a 
speciflc field. Consequently, they might not always be very flexible with respect to partner 

choice, which can create a dominant position c f  power on the part c f  the favored partner. I n  
such a case, employees would possibly exchange their knowledge even i f  a reciprocal 

relationship wasnt expected. However, an arrangement based on this kind of imbalance is 
less stable than a relationship entailing reciprocity. This is in line with the argument from the 
follow-up discussion that most partnerships are durable and that reciprocity plays a OlJdal 

role. A third direction that oould help to explain why reciprocity did not show any effect on 

R&D employees' attitude is suggested b y  Wasko and Faraj (2000). They found indications for 
the existence c f  a generalized form c f  reciprocity in the sense that a person providing 

knowledge to somebody else does not expect a return from a direct oounterpart. The 
redprocity construct in this s t u d y  was operationalized accordingly (see Table 5). However, 

the generalization c f  reciprocity might not only apply to the individuals involved in a 
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r e d p r o c a l  relationship b u t  could possibly also be extended t o  t h e  purpose o f  exchange, i . e . ,  

R&D employees providing t h e i r  knowledge m i g h t  n o t  necessarily expect t o  g e t  back 

knowledge b u t  something else ( e . g . ,  praise, recogniöon, status). This aspect is n o t  covered 

by t h e  r e c i p r o c i t y  c o n s t r u c t  used in t h i s  study. Consequently, t h i s  fonm of reciprocity is n o t  

measured: I t s  influence on a t t i t u d e  is n o t  evaluated in my study. A last e x p l a n a t o r y  approach 

refers t o  t h e  interdependence o f  i n d M d u a l s '  behavior. Following Kelley and T h i b a u t  ( 1 9 7 8 ,  

pp. 2 8 2 f f . ) ,  t h e  behavior o f  individuals acting independently f r o m  one a n o t h e r  d i f f e r s  f r o m  

t h e  b e h a v i o r  o f  individuals influenced b y  t h e i r  s o d a l  and organizational context. W i t h  respect 

t o  knowledge exchange, Constant e t  al. ( 1 9 9 4 ,  pp. 4 0 1 f . )  i n t e r p r e t e d  t h e  interdependence 

t h e o r y  o f  Kelley and T h i b a u t  - which is closely related t o  social exchange t h e o r y  - by 

reasoning t h a t  i f  i n d M d u a l s  acted i n d e p e n d e n t l y  from t h e i r  c o u n t e r p a r t s ,  s e l f - i n t e r e s t  and 

r e d p r o c i t y  would be t h e  m o s t  i m p o r l 1 l n t  predictors o f  behavior. However, i f  individuals acted 

in a social and organizational c o n t e x t  t h a t  supported pro-social behavior, people m i g h t  not 
have negative reciprocity, i . e . ,  even t h o u g h  person A does n o t  share h i s / h e r  knowledge w i t h  

person B, person B w o u l d  share h i s / h e r  knowledge w i t h  person A. This a r g u m e n t  f u r t h e r  

s t r e n g t h e n s  t h e  f i n d i n g  t h a t  s u b j e c t i v e  n o r m  has a strong i m p a c t  on R&D employees' 

i n t e n t i o n  t o  exchange knowledge. 

WIIh respect t o  RQ3, t h e  f i n d i n g s  indicate t h a t  e n j o y m e n t  in helping, sense o f  s e l f - w o r t h ,  

and reward B can p o s i t i v e l y  influence R&D employees' willingness t o  exchange t h e i r  

knowledge w i t h  e x t e r n a l  partners. However, r e c i p r o d t y  and reward A d o  n o t  have a positive 

i m p a c t  on R&D employees' a t t i t u d e  t o w a r d  knowledge exchange in O I - p r o j e c t s .  This 

o u t c o m e  s u p p o r t s  t h e  d i f f e r e n t i a t i o n  between j o b < a n t e x t  related, r a t h e r  e x t r i n s i c  f a c t o r s  

( h y g i e n e  f a c t o r s )  and j o b - c o n t e n t  related, r a t h e r  i n t r i n s i c  f a c t o r s  ( m o t i v a t o r s )  suggested b y  

Herzberg ( 1 9 6 8 ;  1974). Reward A and reciprocity, which did n o t  show a positive influence on 

R&D employees' a t t i t u d e ,  could be classifted as h y g i e n e  factors. E n j o y m e n t  i n  helping and in 

p a r t i c u l a r  sense o f  s e l f - w o r t h  and reward B a r e  typical m o t i v a t o r s  according t o  t h e  

motivator-hygiene theory.l7l The interviews support this conclusion by underlining the 
relevance o f  i n t r i n s i c  m o t i v a t i o n  in O I - p r o j e c t s .  T h e  R&D managers s t a t e d  t h e i r  employees 

showed a h i g h  i n t r i n s i e  m o t i v a t i o n  t o  solve t r i c k y  and challenging tasks, which t h e y  p u t  down 

t o  t h e i r  eagerness t o  e x p e r i m e n t .  Since open i n n o v a t i o n  is o f t e n  applied in cases where t h e  

t a s k  is too complex and t o o  d i f f i c u l t  f o r  a single player, these projects o f f e r  i n t e r e s t i n g  tasks 

and a cerl1lin degree o f  intellectual f r e e d o m ,  both o f  which a r e  g r e a t  s t i m u l i  f o r  R&D 
employees. Consequently, t h e y  focus on solving t h e  problem r a t h e r  t h a n  on i t s  contextual 

aspects ( i . e . ,  t h e y  d o n t  care i f  t h e y  solve t h e  t a s k  w i t h  o r  w i t h o u t  an external p a r t n e r ) .  

171 The personal increase of knowledge is a notable motivational factor among Ihose surveyed. This becomes 
evident by looking at the descriptive results of attibJde and rewards (see Figure 18 and Figure 20). The 
highest-rated attitude-item is: "My knowledge exchange with external parmers in OI-projects is (very) 
valuable t o  rne" and the highest-rated reward item is: "When I exchange knowledge with external partners 
In OI-proJects It Is Important for me to Increase my knowledge", 
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This chapter oonsiders the findings c f  my study with regard to their contribution to academic 
researdl. Furthermore, managerial implications are derived and recommendations for 
managerial practice are Formulated. Although I exOOJted my research with great care and 
thoroughness, ~ is inevitably subject to some limitations, which are highlighted in the last 
sub-chapter together with recommendations For further research. 

8 . 1  Contr1butlon t u  Academlc Research 

First and foremest. my thesis significantly contributes to OI-research. I t  is the First study 
applying the TPB in the oontext c f  open innovation and relating i t  to barriers at the individual 
level. Moreover, the study links open innovation to ether research Helds such as knowledge 
management and motivation theory. I n  so dOing, my findings also make a oontribution to 
knowledge exchange and motivation research. OVerall, this study broadens the view on open 
innovation and substantially contributes to the current OI-understanding. 

8 . 1 . 1  Contribution to O p e n  I n n o v a t i o n  R e s e a r c h  a n d  the 71JP 

My thesis contributes to OI-research in a variety c f  ways. Previous studies have emphasized 
the organizational level and rarely oonsidered the people side of open innovation. Those 
studies that did concentrate on the individual level mainly examined lead users and 
individuals engaged in open-source projects or ether OI-communities. My thesis is the First 
empirical and quantitative study with a clear focus on R&D employees who werk For an 
OI-embracing company and have experience with OI-projects. By challenging the dominant 
position c f  the organizational level in OI-studies and targeting a s e t  c f  relevant questions 
related to the human side c f  open innovation, my thesis significantly contributes to the 
micro-Foundation c f  OI-research. I t  examines open innovation from the seldom adopted R&D 

point c f  view and sheds light on the hitherto neglected perspective c f  individuals engaged in 
OI-projects. 

I t  is also the First time Ajzen's TPB has been applied in the oontext of open innovation and 
that detel111inants c f  R&D employees' intention to exchange knowledge w i t h  external 
partners in OI-projects have been the Focus c f  analysis. Furthermore, my study is the First to 
link the oomponents c f  the TPB to the three individual-related balTiers suggested b y  

Behrends (2001, p. 96) and Hauschildt and Salomo (2011, pp. 125f.). This combination 
allows meaningful conclusions on the relevance c f  different barriers. The results c f  the online 
survey indicated that perceived social pressure (subjective nOI111) and therefore the 
"shall-barrie!" had an immense impact on R&D employees werking in OI-projects. Indeed, ~ 

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7_8, © Springer Fachmedien Wiesbaden 2015
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had Öle s t r o n g e s t  i m p a c t  by f a r .  T h e  f o r m a t i v e  measurement o f  subjective norm allowed t h e  

investigation o f  t h e  absolute and relative i m p o r t a n c e  o f  t h e  Ölree categories (CEO, 

i m m e d i a t e  supervisor, and colleagues) t h a t  w e r e  expected t o  represent all possible sources 

o f  social pressure in a professional c o n t e x t  (cf. Karahanna e t  al. 1999, p. 201). The data 

revealed t h a t  t h e  tested g r o u p s  d i f f e r e d  i n  Öleir absolute and relative i m p o r t a n c e  and, t h u s ,  

c o n t r i b u t e d  d i f f e r e n t l y  strong t o  Öle social pressure. The CEO and h i s / h e r  beliefs and t h e  

peer g r o u p  o f  R&D employees represented by t h e i r  colleagues had high a b s o l u t e  and relative 

importance, while the immediate supervisor possessed only an absolute importance. With 
respect t o  a t t i t u d e ,  Öle f i n d i n g s  implied t h a t  R&D employees' a t t i t u d e  t o w a r d  knowledge 

exchange in O I - p r o j e c t s  - regardless o f  w h e t h e r  these a r e  p o s i t i v e  o r  negative - do n o t  p l a y  

t h e  d o m i n a n t  role in predicting t h e  i n t e n t i o n  t o  exchange knowledge w i t h  external p a r t n e r s  

in O I - p r o j e c t s .  This undermines Öle assumption t h a t  ' w a n t " - r e l a t e d  barriers such as Öle NIH­

syndrome p l a y  Öle d o m i n a n t  role i n  knowledge exchange in O I - p r o j e c t s .  The results related 

t o  t h e  perceived behavioral c o n t r o l  indicate i t s  e f f e c t  on i n t e n t i o n  is comparable t o  a t t i t u d e ' s  

i m p a c t  on i n t e n t i o n .  Furthermore, Öle data showed t h a t  t h e  s p l i t t i n g  o f  Öle c o n s t r u c t  i n t o  

self-efficacy and behavioral control claimed by several scholars (see A r m i t a g e  and Conner 

1999a, 1 9 9 9 b ;  Manstead and Eekelen 1998; T e r r y  and O'Leary 1995) is n o t  always 

necessary. Even t h o u g h  t h e  c o n s t r u c t  o f  perceived behavioral control d e f i n i t i v e l y  requires 

bOÖl aspects, my f i n d i n g s  did n o t  c o n f i r m  Öle r e q u i r e m e n t  t o  t r e a t  Ölem as two i n d e p e n d e n t  

variables. 

T h e  i n t e r v i e w s  and t h e  answers t o  Öle open-ended survey question provide valuable insights 

t o  t h e  m i n d s e t  o f  R&D employees and managers. I n  p a r t i a l i a r ,  t h e  ffndings uncovered t h a t  

f r o m  an R&D perspective Öle m o s t  i m p o r t a n t  requirements f o r  p a r t i d p a t i n g  in knowledge 

exchange in O I - p r o j e c t s  r e l a t e  t o  legal security, t h e  selection o f  an external p a r t n e r ,  and Öle 

b u i l d i n g  o f  a t r u s t i n g  relationship w i t h  Ölis p a r t y ,  entailing common g r o u n d  and fairness. 

These f i n d i n g s  a r e  in line w i t h  studies examining t h e  success factors o f  s t r a t e g i e  alliances 

(see Hoffmann and Schlosser 2001; Whippie and Frankei 2000). This c o n f i r m s  Ö l a t  

OI-research relates t o  research on inter-<>rganizational co-operation and suggests results 

m a y a i s o  be comparable and t r a n s f e r a b l e  t o  a certain e x t e n t .  My Ölesis n o t  o n l y  

substantiates Ölis l i n k ;  i t  also relates OI-research t o  knowledge m a n a g e m e n t  and m o t i v a t i o n  

t h e o r y .  I t  provides an indication o f  m o t i v a t i o n a l  f a c t o r s  derived f r o m  t h e  knowledge 

exchange l i t e r a t u r e  t h a t  has relevance t o  open innovation. The c o n t r i b u t i o n  o f  m y  s t u d y  t o  

these t w o  research fields a r e  discussed in Öle f o l l o w i n g  

"We also support inifiiltives t h a t  aim fD coup/e o p e n  innovation to other discip/ines o r  

management areas . • ( V r a n d e  e t  al. 2 0 1 4  p. 231) 
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8 . 1 . 2  ContJibution Ir> Knowledge M a n a g e m e n t  R e s e a r c h  

This study contributes to knowledge management research by compiling a comprehensive 
knowledge management process based on the existing literalure (see Figure 7 ) .  This 
identifies the most OI-relevant phase of this process and relates knowledge management t o  
open innovation. The study challenges the applied terminologies for this OI-relevant phase 
(i.e., knowledge exchange, knowledge sharing, and knowledge transfer) and adopts the term 
"knowledge exchange" a l h l r  careful deliberation (see chapter 2.2.3). 

Due to the lack of appropriate OI-literature, studies investigating knowledge exchange in 
different contexts by means of the TPB were used as a proxy to derive motivational factors 
with a positive influence on R&D employees' attitude. The vast majority of these studies 
were conducted in Asian countries. Consequently, my study contributes to knowledge 
management research b y  adding an analysis conducted primarily in Europe. The findings o f  
my thesis show that same of the motivational factors derived firom the knowledge exchange 
literalure have a significant impact on employees' attitude toward knowledge exchange in 
OI-projects, confirming the connection between open innovation and knowledge exchange. 

Last but not least:. the sludy uncovers the importance o f  differentiating between the 
exchange of documented and undocumented knowledge in the context of open innovation. 
The data dearily shows the intention to exchange undocumented knowledge is much more 
pronounced than the intention to exchange documented knowledge. The follow-up group 
discussions provide an explanatory approach for this finding by highlighting the differences 
of documented and undocumented knowledge in terms of confidence, effidency, and 
information quality. 

8 . 1 . 3  ContJibution Ir> M o t i v a ü o n  Theory 

The findings of my study strongly support Herzberg's (196B; 1974) motivation-hygiene 

theory, i.e., the difference between the job-content related, rather intrinsic factors that lead 
to job saUstaction (motivators) and job-context related, rather extrinsic factors that lead to 
job dissatisfaction (hygiene factors). Since this distinction is rarely considered in the context 
of knowledge exchange and/or OI-literature, my thesis makes a contribution b y  broadening 
the scope o f  motivation theory. 

In addition, the discovery that the surveyed R&D employees are mainly intrinsically 
motivated to exchange their knowledge wilh external partners in OI-projects and 
collaboratively salve the given problems should be noted. All tested motivational factors that 
were found to significantly and positively influence R&D employees' attitude toward 
exchanging their knowledge in OI-projects (i.e., enjoyment in helping, sense of self-worth, 
and reward B) address the intrinsic interests of employees. Since companies draw mainly on 
the OI-approach to salve problems that are very complex, diffirult, and/or novel, OI-projects 
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t e n d  t o  o f f e r  challenging tasks and a certain degree c f  freedom. The conclusion t h a t  R&D 

employees engaged in O I - p r o j e c t s  a r e  m a i n l y  i n t r i n s i c a l l y  m o t i v a t e d  appears i n t u i t i v e  and in 

line w i t h  t h e  a r g u m e n t s  c f  Ryan and Deci (2000, pp. 5 9 f . )  "[. .. ] t h a t  i n t r i n s i c  m o t i v a t i o n  w i l l  

o a : v r  o n / y  f o r  activiües t h a t  h o l d  i n t r i n s i c  i n t e r e s t  f o r  a n  i n d M d u a / - t h o s e  t h a t  h a v e  t h e  

a p p e a l  o f  n o v e / t t ;  challenge, o r  a e s t h e t i c  value f o r  t h a t  indMduaL # 

I n  c o n t r a s t  t o  t h e  t h r e e  i n b i n s i c a l l y  o r i e n t e d  m o t i v a t i o n a l  faclDrs, reward A and r e c i p r o c i t y  

did n o t  show a n y  r e l e v a n t  effect on R&D employees' a t t i t u d e .  These ! w o  faelDrs w e r e  

dassifted as hygiene faeIDrs in t h e  c o n t e x t  c f  t h i s  s t u d y  f o r  d i f f e r e n t  reasons (see c h a p t e r  

7 . 3 ) .  The f i n d i n g  t h a t  ( t h e  r a t h e r  e x t r i n s i c )  reward A did n o t  had an i m p a c t  on a t t i t u d e ,  w h i l e  

( t h e  r a t h e r  i n t r i n s i c )  reward B p o s i t i v e l y  influenced a t t i t u d e  showed i n t r i n s i c  reward t o p  

e x t r i n s i c  reward in t h e  c o n t e x t  o f  open i n n o v a t i o n  in R&D d e p a r t m e n t s .  Following Jewels and 

Ford (2006, p. 1 0 8 )  "[. .. ] k n o w / e d g e  WOIfretS a r e  / e s s  l i k e / y  t h a n  t r a d i t i o n a l  WOIfretS to b e  

m o t i v a t e d  b y  e x t r i n s i c  rewarrJs. # M y  thesis t h e r e f o r e  c o n t r i b u t e s  t o  m o t i v a t i o n a l  t h e o r y  b y  

c o n f i r m i n g  t h e  i m p o r t a n c e  c f  d i s t i n g u i s h i n g  among d i f f e r e n t  kinds o f  rewards ( i . e . ,  i n t r i n s i c  

and e x t r i n s i c )  - p a r t i c u l a r l y  in t h e  c o n t e x t  c f  knowledge exchange in O I - p r o j e c t s .  The 

rewards c o n s t r u c t ( s )  should t h e r e f o r e  be operationalized accordingly. Moreover, m y  s t u d y  

f u r t h e r  c o n b i b u t e s  b y  i n t r o d u c i n g  a n e w  reward c o n s t r u c t  ( r e w a r d  B), which e n t a i l s  i n b i n s i c  

elements. This was established t h r o u g h  liaison w i t h  R&D employees d u r i n g  t h e  p r e - t e s t  and 

successfully applied in t h i s  study. 

8 . 2  Managerial I m p l i c a t i o n s  

T h e  f i n d i n g s  o f  m y  s t u d y  show t h a t  a t t i t u d e  ( " w a n t ) ,  subjective norm ( " s h a l l " )  as weil as 

perceived behavioral c o n t r o l  ( " c a n " )  influence R&D employees' i n t e n t i o n  t o  exchange t h e i r  

knowledge in O I - p r o j e c t s  s i g n i f i c a n t l y  - t h o u g h  t h e  perceived soeial pressure had by 13r t h e  

s t r o n g e s t  influence. I n  a d d i t i o n ,  t h e  s t u d y  reveals t h e  d o m i n a n t  role o f  i n t r i n s i c  m o t i v a t i o n  

and indicates t h e  d i s t i n c t i o n  c f  m o t i v a t o r s  and hygiene 13eIDrs is v e r y  i m p o r t a n t  in 

understanding employee motivations. Furthermore, t h e  i n t e r v i e w s  and answers t o  an open­

ended survey question shed l i g h t  on t h e  basic r e q u i r e m e n t s  f o r  knowledge exchange 

between R&D employees and external p a r t n e r s  in O I - p r o j e c t s .  From all these f i n d i n g s  I can 

draw conclusions relevant to academic research. Moreover, my thesis also entails 
several implications f o r  managers o f  companies already engaged in O I - a c t i v i t i e s  and f o r  

OI-newcomers. Figure 28 provides an overview of recommendations for managerial practice 
based on t h e  f i n d i n g s  o f  my thesis. 



Managerial Implications 153 

I n t e n t i o n  

• Create legal securlty through a solid conb'acbJal framework 

• Take the time it needs tD find t h e  perfect match, i.e., an appropriate OI-partner 

Figure 2 8 :  Recommendations rar Managenal Practice along TPB Components l n  

As indicated by I h e  interviews, t h e  correct choice c f  partner is a t  t h e  foundation c f  any 

promising OI-project. An appropriate O I - p a r t n e r  should possess complementary and 

compatible expertise. Furthermore, a good r a p p o r t  and trusting relationship based on 

common ground and fairness should e x i s t  beforehand or have t h e  potential to develop over 

t h e  period o f  p r o j e c t  a r o p e r a t i o n .  Consequently, managers should take enough t i m e  to find 

a suitable partner because t h e  professional and personal f i t  c f  t h e  partner is a b a s i e  

requirement f o r  a successful O I - p r o j e c t .  The time managers I h i n k  t h e y  save I h r o u g h  a f a s t  

initial selection can easily cest I h e m  t i m e  in t h e  end i f  t h e  partner turns o u t  to be t h e  wrong 

c:hoice. Furthermore, the selection must be based on rational criteria, e.g., the selection 
should n o t  be made o u t  o f  courtesy o r  because i t  seems like an easy choice. 

A t r e r  t h e  perfect matd1 is found, g r e a t  value has to be attached to t h e  creation o f  legal 

s e r u r i t y  f o r  all I h e  parties (cf. Siowinski and Sagal 2010, pp. 4 3 f . )  by w a y  c f  a solid 

contraclual framework. As a b a s i e  requirement each p a r t y  has to sign an NDA and t h e  

IP rights allocation has to be stipulated. This helps I h e  partners to protect t h e i r  knowledge 

and t o  claim a p r o p o r t i o n  o f  t h e  value generated I h r o u g h  I h e  O I - p r o j e c t .  The contractual 

f r a m e w o r k  should also detail t h e  e x p e c t e d  contributions from t h e  parties in a reciprocal 

relationship. I t  a e a t e s  security f o r  I h e  employees involved in t h e  O I - p r o j e c t  and serves as a 

172 Author's Illustration (wlth reference to Flgure 11) 



154 Conclusions 

guideline. However, the contractual framework can only act as a gUideline i f  the basic facts 

are communicated t o  the R&D employees engaged in the OI-project. An internal meeting 

ahead o f  the official OI-project start can help t o  clarify the key points o f  the upcoming 

co-operation. However, this meeting should not replace the inaugural meeting involving all 

the participating partners (cf. Siowinski and Sagal 2010, pp. 44f.). 

Afu!r the foundation o f  an OI-project is bui~ and the conditions f o r  R&D employees' behavior 

are s e t  (see Figure 5), managers should t a k e  appropriate measures t o  positively influence 

the R&D employees' contribution t o  the OI-project. The findings of my study demonstrate i t  

is worthwhile t o  consider all three aspects (i.e., attitude, subjective norm, and perceived 

behavioral control) t h a t  have a positive impact on R&D employees' intention t o  exchange 

their knowledge with external partners in OI-projects. However, special attention should be 

paid t o  the implications related t o  subjective nonn because i t  was found t o  have by 13r the 

strongest influence on the intention of the surveyed R&D employees. Theretore, i t  has the 

greatest leverage effect and potential. 

8.2.1 Recommendations Related trJ A t t i t u d e  ( ' W a n t ?  

Attitude tends t o  develop from past experiences (cf. Fishbein and Ajzen 1975, pp. 9f.). 

I n  order t o  maintain a positive attitude or convert a negative attitude into a positive or a t  

least neutral one, i t  is a i t i c a l  t o  know which aspects o r  conditions might have turned 

employees' past engagements in OI-projects into a positive o r  negative experience. 

Consequently, i t  is advisable t o  track employees' OI-experience in order t o  identify disruptive 

13ctors. One way t o  find out about these 13ctors would be t o  (anonymously) survey 

employees o r  t o  arrange "Iessons learned" sessions afu!r every 01 -project. Such methods 

could reveal determining 13ctors and conditions that need t o  be reviewed and possibly 

adapted. 

A second recommendation refers t o  the findings related t o  the R&D employees' motivations. 

lntrinsic incentives (e.g., personal development) were found t o  have a much stronger impact 

on R&D employees than extrinsic, ofu!n monetary incentives (e.g., higher salary, bonus, job 

security). Theretore, i t  is advisable t o  establish conditions t h a t  stimulate intrinsic motivation. 

Furthermore, the pre-test resu~ suggest employees are very capable o f  identifying 

motivational tools. The incentives mentioned by the four R&D representatives a t  the 

participating companies during the pre-test very weil r e f l e c t e d  the opinions of R&D 

employees who participated in later surveys. The construct resulting from the pre-test 

(reward B) showed a significant impact on attitude. Consequently, managers should listen 

carefully t o  their employees i f  they want t o  recognize the factors that have the most 

potential t o  motivate and which are only hygiene 13ctors. 

A third recommendation refers t o  the already-mentioned foundation for a promising 

OI-project: partner choice. Broadening the own horizon (reward B) and the enjoyment in 
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helping others are two factors that were found to be positively related to R&D employees' 
attitude toward exchanging their knowledge with external partners in OI-projects. The 

management could assist here by pooling interesting people who can learn from each other 

and inspire one another. However, a stimulating relationship is only possible where the 
partners are matched professionally and personally. I t  is therefore worth double-checking 

partner moice; a poor fit can damage employees' motivation. 

A last piece of attitude-related advioe refers to R&D employees' contribuöon to the project or 

company sucoess. My findings showed that R&D employees are not only interested in 
helping other people; they also want to provide value to their company (sense of self-worth). 

Consequently, i t  is essential to s e t  their engagement in a broader context and to concretely 
highlight where they add value to the project or the company through their knowledge 
exchange in OI-projects. I t  is advisable to point out the benefits o f  open innovation for the 

individual employee and for the company. I f  R&D employees recognize the relevanoe o f  the 

OI-project to the company's success, they are likely to perceive their t a s k  and related efforts 
as meaningful. This will have a positive effect on their sense of self-worth, which in turn 

positively influenoes their attitude toward their knowledge exchange in the OI-project. 

8 . 2 . 2  R e c o m m e n d a t i o n s  R e l a t e d  I v  S u b j e c t i v e  N o n n  ( " S h a l l ?  

As mentioned at the beginning, the peroeived social pressure caused by the CEO, immediate 
supervisor, and colleagues had by far the strongest innuenoe on R&D employees' intention 

and should therefore be explidtly taken into account. 

Subjective norm consists of two components (cf. Ajzen 1985, p. 14, 1991, p. 195): On the 

one hand, perceived opinions and interests from a CEO, immediate supervisor, and 
colleagues play an important role. Thereby, employees' perception does not neoessarily 

renect the actual opinion of the referents (cf. Ajzen and Fishbein 1980, p. 57). On the other 

hand, employees' motivation to comply with the interests and wishes o f  a CEO, immediate 
supervisor, and oolleagues is a crucial factor. However, employees can only act in a certain 
way i f  the true opinions of these groups are known. To minimize the gap between peroeived 
and existing interests and so to avoid a umisdirecöon" of subjective nonm, dear and 
consistent communication is required. This is not only true for messages from the CEO and 

other supervisors; the communication within teams should also be clear and consistent to 
ensure the real interests o f  colleagues are recognized. I f  employees' perception and reality 

diverge, i t  is often because the employees do not reoeive sufficient feedback (cf. Gecas 

1982, p. 6). Consequently, i t  is crucial to give employees frequent feedback - both positive 
and negative. Positive feedback will encourage employees' knowledge exchange, while 
negative feedback can help to control the quality of employees' contributions (cf. Gabrera 

and Gabrera 2002, p. 699). Furthenmore, the demand for clear and consistent 
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oommunications is closely oonnected to the requirement mentioned by the R&D employees 
to clearly define the soope and goals c f  an OI-project. 

A seoond approach to taking advantage of the strong positive impact o f  subjective norm on 
R&D employees' intention to exchange knowledge in OI-projects is to further raise the 
OI-awareness within the oompany so as to establish OI-promoters (see Gemünden et al. 
2007) on every hierarchical level and to increase the group of OI-interested people. 
Therefore, the added value c f  OI-projects should be emphasized without neglecting possible 
obstacles. Reports abeut expenences, oonaete achievements, and lessens learned 
(e.g., using the intranet or in roadshows) oould serve as a good starting point. 

8.2.3 Recommendations Related Ir> _ BehavionJl ControI ("Can'7 

Even though the perceived behavioral oontrol showed the weakest positive effect on 
R&D employees' intention to exchange knowledge in OI-projects, related measures have the 
potential to positively inftuenoe their intention. Consequentiy, i t  is also essential that 
management supports its R&D employees by giving them spaoe and helping them feel 
capable of ooping with tasks and challenges related to an OI-project. 

A starting point should be neoessary training. Managers should evaluate the need for special 
training on a regular basis. Communications and legal training, for instance, might be 
required in the context c f  open innovation. Furthermore, knowledge-enhancing training and 

employees' participation at oonferenoes can help improve absorptive capacity, which is also 
desirable in an OI-context. 

I f  management aims to increase R&D employees' perceived oontrol over their knowledge 
exchange in OI-projects, existing freedom c f  action could be reviewed. In particular, 
i t  should be asoertained whether employees have all resources at their disposal that are 
relevant for an effective knowledge exchange (e.g., a budget for training and business trips 
to meet external partners, enough time for training and to engage in OI-projects). 

The implications and recommendations for managenal practioe are addressed to managers 
c f  both OI-active companies and OI-newcomers. They can learn how t o  leverage R&D 

employees' intention to exchange their knowledge in OI-projects. Furthermore, both can use 
the results to reoonsider their inoentive systems. The findings c f  my study can also provide 
OI-newcomers with an overview of the most important requirements for knowledge 
exchange in OI-projects (e.g., a proper selection c f  OI-partners and legal security). 
Managers c f  companies already following the OI-approach can use the results to reftect i f ,  

and to what extent, they oomply with the requirements. 
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8 . 3  U m i t a t i o n s  and Suggestions f o r  F u r t h e r  Research 

Although I was diligent with my research design and executed the research carefully, the 
study is subject to some limitations that need to be reoognized and considered when 
interpreting my results. The limitations mainly arise from characterisöcs o f  the sampie and 
from the research design. I will outline them in the following and make suggestions for 
related further research. Subsequently, I will highlight some additional starting points for 
further research that became evident to me in the course of my research. 

The ftrst limitation results from my thesis' contribution to academic research. As i t  was the 
ftrst study to focus on open innovation in R&D departments and on R&D employees 
exchanging their knowledge with external partners in OI-projects, further comparable 
analyses need to follow to confirm my ftndings. The survey sampie was compiled using R&D 

employees from four manufacturers. These are all global businesses headquartered in 
Germany; active in the B2B market; operate in the fields c f  chemistry, automaöon, and steel 
treatment; and publicly state their support for the 01 -approach. Even though this given mix 
c f  characterisöcs might be representative c f  many (high-lech) industries and companies, my 
ftndings should be interpreted in the desaibed context and other characterisöcs might mean 
different results. The interviews I conducted with R&D managers suggest OI-projects and 
OI-culture differ in B2B and B2C environments and across continents (the interviewees 
highlighted in partiwlar the apparent differences in open-mindedness found in America and 
Europe). Consequently, further studies in different contexts (e.g., the fast-moving consumer 
goods industry, the B2C marke!, American companies) are required to analyze which ftndings 
regarding the impact o f  attitude, subjective norm, and perceived behavioral control on R&D 

employees' intention to exchange knowledge in OI-projects are general and which are 
speciftc. 

A second limitation might be the sampie size. The number c f  usable responses was adequate 
for testing the research model and related hypotheses but i t  could be dangerous to 
extrapolate my ftndings. Also, the sampie size was not sufficient to independently calcula!e 
the research model for different groups and to conduct valid group comparisons. '73 Even 
though such analyses had not been the focus c f  my research, they could have provided 
interesting insights. The investigation o f  differences between different companies, industries, 
levels of OI-experience, and the "Big Five" main personality traits in particular might have 
been worthwhile. For that reason, future studies might aim for a higher sampie size to allow 
examination c f  the disparity c f  groups. 

173 As already mentioned in chapter 4.4.5, the rule of thumb wggested by Olin 1998b, p. 311 implies that my 
research model requires a minimum of 50 observations. I f  the sampIe s i z e  is below this minimum, PLS 
cannat provIde robust outcomes. 
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The final limitations result from the research design. Due to reasons c f  feasibility 
(see ehapter 3.1.5), the behavior construct c f  Tl'B was not part of my research model. 
Future research might investigate the relationship between intention and behavior and 
explore lhe stability c f  this connecöon in the context c f  knowledge exchange in OI-projects. 
50 as not to reduce my s t u d y  to a specifte case c f  open innovation, the online survey did not 
question R&D employees with regard to partieular OI-projects or OI-partners. Nevertheless, 
the employees were asked to state the frequency c f  co'<lperation with different partners 
(see Figure 16). The answers to this question plus the R&D employees' comments '74 imply 
the t y p e s  c f  OI-projects they were usually engaged in. However, a definite conclusion cannot 
be drawn. Consequently, M u r e  research could conduct a case-by<ase analysis t o  evaluate 
the conrelation between R&D employees' opinions and speeifte OI-project eharactensöcs. 
A last limitation originales from the applicalion c f  self-report measures. However, since my 
research focused on individual R&D employees, i t  was only reasonable to directly consuit this 
target group. Thus, I carefully applied measures for bias treatment (see ehapter 6.1.2) to 
minimize the possible effect. 

Generally, OI-research should inaeasingly foeus on the individuals engaged in OI-projects to 
broaden the understanding of the most fundamental level o f  open innovation. My study was 
only able to cover seme faeters influeneing R&D employees engaged in OI-projects. 
However, there are plenty of aspects that might have a great impact: Corporate or 
innovation culbJre, for instance, was mentioned by the interviewed R&D managers and was 
also considered relevant by other researchers (see Herzog 2008). Furthermore, govemance 
is a erueial topie in the context o f  open innovation and knowledge exchange; this also 
deserves more attention in future empincal research (see Fess et al. 2010; Grandon 2001). 
Another aspect with great relevance for knowledge exchange in OI-projects is dual 
allegiance (see Gordon and Ladd 1990). According to Husted and Miehailova, R&D 
employees engaged in OI-projects experience pressure to be loyal and to have an obligation 
to both their company and the OI-project: 

''In tfte t : r 1 I I f B d :  c f  dual al/egi;1fI"" J I I H )  workers n e e d  Ir> crms/iJntJy _ what k n o w l e d g e  

Ir> share a n d  w h e n ,  with whom, a n d  Ir> w h a t  exrene i n  order Ir> b e  loyal Ir> tfte organization 

/ h a t  employs a n d  pays them. A t  tfte same tJrne. t h e y  are also al/egJant Ir> tfte aJlJabora~ 

as tftey n e e d  Ir> p I o y  a meaningful rote i n  i t  a n d  a d d  value Ir> it. • (Hustet! a n d  Michailova 

2 0 1 4 p . 3 8 )  

Even though this issue has already found its way into OI-research and had been discussed in 
connection with inter-organizational R&D collaboration and open source software companies 
(see O1an and Husted 2010; Husted and Miehailova 2010), i t  might be worth expanding the 

174 At the end c f  the online survey employees were asked t o  leave some comments or feedback. Several 
employees used thls comment box to darffv thelr answers and some of thern stated thelr usual OI-partner. 
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OI-research in this area. A possible starting point might be to examine i f  and how 
govemance mechanisms can support employees by dealing with dual allegiance. 

Since my study combined open innovation and knowledge exchange, I can also derive 
recommendations for further research conceming the knowledge component in open 
innovation. One suggestion would b e  to relate OI-research t o  other knowledge management 
processes and elements. My thesis only considered the exchange of knowledge, i.e., its give 
and t a k e .  I t  did not assess whether employees were able to absorb knowledge from exb!mal 
sources. Consequently, future studies could investigate the absorption of exb!rnal knowledge 
and its integration into the internal innovation process. In addition, future research could 

draw a distinction between formal and informal knowledge exchange and examine the role 
of both in the context of open innovation (cf. Alavi and Leidner 2001, pp. 12Of.). 

A last starting point for further research that s l r u d <  me during the interviews with R&D 

managers refers to the measurability of open innovation and its success and productivity in 
particular. Even though interviewees could teil which OI-projects were relatively successful 
and which were not. their answers implied a lack of measurable k e y  figures and k e y  

performance indicators relating to open innovation. This is in line with Chesbrough (2006c, 
p. 10; 2006a, p. 20) who said former R&D metrics (e.g., number of patents and publications 
generated, percentage o f  sales invested in intemal R&D) are ouldated in the context o f  open 
innovation and should b e  revised. 
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Appendix 

Appendix A I n t e r v i e w  Guideline 

O p e n  I n n o v a t i o n  ( a l l g e m e i n )  

1. Wann haben Sie das erste Mal etwas von dem Konzept . o p e n  Innovation" gehört? 
2. Was verstehen Sie unter Open Innovation? Wie würde Ihre Definition von 1-2 Sätzen 

lauten? 
3. Was bedeutet Open Innovation für I h r  Unternehmen? 

a. Würden Sie Open Innovation als einen zentralen Bestandteil der Forschung 
und Entwicklung von Ihrem Unternehmen bezeichnen? 

b. Wie groß ist der Anteil von Open Innovation (Projekten) an der gesamten 
Forschung Ihres Unternehmen? 

4. Inwieweit trägt Open Innovation zum Erfolg Ihres Unternehmens bei? 
5. Inwieweit sind Ihre F&E Mitarbeiter mit dem Konzept .Open Innovation" vertraut? 

a. Wird der Begriff . o p e n  Innovation" auch in der internen Kommunikation 
genutzt? 

b. Können die F&E Mitarbeiter in Ihrer Abteilung mit dem Begriff .open 
Innovation" etwas anfangen? 

6. Gibt es einen speziellen OI Verantwortlichen in Ihrem Unternehmen? 
O l - P r o j e l d a  ( a l l g e m e i n )  

7. Welche Projekte zählen zu OI-Projekten bzw. welche Kriterien entscheiden darüber, 
ob es sich um ein OI-Projekt handelt? 

8. Wie o f t  haben Sie schon in OI-Projekten gearbeitet? 
9. Wie läuft ein OI-Projekt in der Regel in Ihrem Unternehmen ab? 

a. An welchen Stellen ist der Ablauf anders als bei .geschlossenen" 
Innovationsprojekten? 

10. Wo sehen Sie Vorteile von OI-Projekten gegenüber .geschlossenen" 
Innovationsprojekten, was sind Nachteile? 

11. Sind in einem OI-Projekt neben der F&E-Abteilung noch andere Abteilungen an der 
Zusammenarbeit mit externen Partnern beteiligt? 

12. Mit welchen Partnern arbeitet I h r  Unternehmen im Rahmen von OI-Projekten 
typischerweise zusammen? (Kunden, Wettbewerber, e t c . )  

a. Funktioniert die Zusammenarbeit mit allen externen Partnern gleich gut oder 
gibt es Unterschiede? 

b. Wie kommt man mit den externen Partnern zusammen? 
c. Welche Unterschiede gibt es in der Qualität des Inputs und der Ergebnisse? 
d. Werden unterschiedliche Kommunikationswege genutzt? 

13. Wie viele externe Partner sind in der Regel beteiligt? 
B .  Wie sieht die Zusammensetzung aus (alles Kunden, Kunden und Supplier, 

e t c . )  

V. Nedon, Open Innovation in R&D Departments, Forschungs-/Entwicklungs-/ Innovations-
Management, DOI 10.1007/978-3-658-09585-7, © Springer Fachmedien Wiesbaden 2015
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W i s s e o y u s t a u s c b  in O l - p r g j e k t e n  • R a h m e n b e d j n g u n g e n  

14. Was sind Erfolgsfaktoren für die Zusammenarbeit mit externen Partnern im Rahmen 
von OI-Projekb!n? 

15. Welche Bedingungen müssen erfül~ sein, damit Ihre Mitarbeiter im Rahmen eines 01-
Projekts Wissen mit externen Partnern austauschen? 

a. Welche Dinge behindern oder verhindern sogar den Wissensaustausch mit 
externen Partnern in OI-Projekten? 

16. Gibt es Richt- bzw. Leitlinien, die Ihren Mitarbeitern helfen, in OI-Projekten die 
richtigen Entscheidungen zu treffen (z.B. im Umgang mit externen Partnem, 
sensiblen Daten, e t c . ) ?  

17. Wissen Ihre Mitarbeiter, welche Informationen Sie im Rahmen eines OI-Projektes 
nach Außen geben dürfen und welche nicht? 

a. Haben Ihre Mitarbeiter einen Ansprechpartner, wenn sie dennoch mal Fragen 
bezüglich der Vertraulichkeit und der Weitergabe von Informationen haben? 

18. Gibt es spezielle Vereinbarungen!Verträge, die von Ihnen und/oder Ihren Mitarbeitern 
im Vorfeld eines OI-Projektes unterschrieben und während der Zusammenarbeit mit 
den externen Parb1ern beachtet werden müssen? 

19. Werden/wurden Ihre F&E-Mitarbeiter in irgendeiner Form auf die Arbeit in 01-
Projekten oder auf die Zusammenarbeit mit externen Partnern vorbreiret? 

a. Gab es Schulungen, Gespräche, Anweisungen, ... ? 
20. Gibt es Anreizsysteme oder -mechanismen, die die Arbeit in OI-Projekten oder die 

Zusammenarbeit mit externen Partnern in OI-Projekten fördern sollen? 
a. Wenn ja, wie sehen diese Anreizsystemet-mechanismen konkret aus? 

21. Was für Befürchtungen und Ängste existieren bei Ihren Mitarbeitern bzgl. des 
Wissensaustauschs mit externen Partnern in OI-Projekten? 

22. Arbeiten Ihre Mitarbeiter lieber in OI-Projekten oder in geschlossenen 
Innovationsprojekten? 
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A p p e n d i x C  R e s u l t s  o f  C o n f i r m a m r y  F a c t o r  A n a l y s i s  (CFA) w i t h  A l l  I t e m s  

[NTERNAL CONSlSTENCY CONVERGENT 
INDICATOR REUABILITY REUABIlITY V A U D T I Y  

S t a n d a r d i z e d  D i l l o n - S t a n d a r d l z e d  A v e r a g e  
I n d i a r l D r  T - V a l u a  G o l d _ i n ' .  C r o n b a c : h ' s  V a r i a n c a  
L o a d l n g A  p • E x b a c t e d  

li!; 1 . 9 6 :  p<O.05 
Critical Value 11. O!: 0 . 7  Ö!!; 2.58: p<O.Ol 

: t  3.29: p<O.ODl 
pO!: 0 . 7  0.7 S a S 0 . 9  AVE<!: 0 . 5  

C o n s t r u c t  I t e m  

A I  0 . 6 5 0  5 . 4 3 6  

IV. 0 . 6 6 6  8 . 9 9 2  

A t t I t u d e  f ü  0 . 7 4 1  1 4 . 8 3 3  0 . 8 1 3  0 . 7 1 4  0 . 4 6 6  

A4 0 . 6 3 5  8 . 2 7 2  

A5 0 . 7 1 6  1 2 . 4 6 3  

PBCI 0 . 7 1 4  1 3 . 4 7 6  

PBC2 0 . 7 6 5  1 7 . 3 8 7  
P e r c a l v a d  PBCl 0 . 7 8 6  1 9 . 3 3 6  
B e h a v I o r a l  

PBC4 0 . 8 3 7  1 9 . 0 3 8  
0 . 8 8 5  0 . 8 4 3  0 . 5 6 6  

C o n n l  
PBC5 0 . 8 1 5  1 8 . 2 8 5  

PBC6 0 . 5 6 8  7 . 8 1 0  

I n t e n t i o n l 7 5  PaIh...I 0 . 8 0 0  1 9 . 9 4 6  
0 . 8 6 7  n.a. 0 . 7 4 8  

(2nd o r d e r )  P a t h _ 2  0 . 9 2 4  6 6 . 6 3 0  

I n t e n t i o l L d o c  11 0 . 8 5 7  2 7 . 0 8 0  
0 . 8 6 2  0 . 6 8 1  0 . 7 5 8  

( I s t  o r d e r )  [ 2  0 . 8 8 4  4 5 . 6 3 1  

I n t e n t I o l L  [ 3  0 . 8 1 6  2 0 . 6 5 1  

undac [ 4  0 . 8 6 1  2 7 . 7 8 4  0 . 8 8 8  0 . 8 1 1  0 . 7 2 7  

( I s t  o r d e r )  [ 5  0 . 8 7 9  3 7 . 2 7 2  

J O Y l  0 . 8 5 6  2 4 . 1 6 3  
E n j o y m e n t  

JOY2 0 . 9 2 6  49.479 0 . 8 8 7  0 . 8 1 4  0 . 7 2 5  
i n  H a l p i n g  

JOY3 0 . 7 6 3  9 . 6 8 3  

S W I  0 . 7 0 5  1 1 . 8 8 0  

SW2 0 . 6 4 2  8 . 1 8 4  
S a n _ o f  

SW3 0 . 5 9 9  6 . 9 4 6  0 . 8 3 0  0 . 7 5 2  0 . 4 9 7  
S e l f - W o r t h  

SW4 0 . 7 7 6  1 4 . 2 1 1  

SW5 0 . 7 8 5  1 3 . 9 9 9  

RPI 0 . 7 7 0  1 2 . 1 8 8  

RP2 0 . 7 0 3  6 . 7 0 5  
R a d p r a c l t y  

RP3 0 . 7 7 3  7 . 8 2 4  
0 . 8 4 7  0 . 7 7 3  0 . 5 8 2  

RP4 0 . 8 0 2  1 3 . 8 5 6  

175 Path 1 represents the relation b e t w e e n  the second-order construct intention and the first-order construc:t 
intention..doc. Path 2 represents the relation b e t w e e n  intention and intention..undoc. I n  case o f  second­
order construc:ts, O'onbach's alpha Is only calculated f o r  the fIrst-order construc:ts (see Wetzels e t  al. 2009). 
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INDlCATOR INTERNAL CONSISTENCY CONVERGENT 
REllABIlITY REUABIlITY V A U D I T Y  

S t a n d a r d i z e d  Dillon- S t a n d a r d i z e d  Average 
I n d l a r l D r  T - V a l u a  GoIdsleln's O'onbach's V a r t a n c a  
LoadlngA p a E x I I a c t e d  

~ 1 . 9 6 :  p<O.05 
O'itical Value A O!: 0 . 7  ~ 2.58: p<O.Ol 

:l!; 3.29: p<O.OOl 
pO!: 0 . 7  0 . 7  S a S 0 . 9  AVE O!: 0 . 5  

C o n l l n l c t  I t e m  

REWl 0.757 3.312 

REW2 0.824 3.207 

REW3 0.819 3.030 
R e w a r d A  

REW4 0 . 8 2 6  3 . 1 4 3  
0.899 0.870 0.599 

REW5 0.662 2 . 8 1 7  

REW6 0.742 3.185 

REW7 0.735 11.181 

REW8 0.866 20.791 
R e w a r d B  

REW9 0.617 6.757 
0 . 8 2 7  0 . 7 2 0  0 . 5 4 7  

REWl0 0 . 7 1 9  1 0 . 2 2 6  

Bootstrapping conductecl with 133 cases and 8,000 sampies 



2 0 0  

A p p e n d i x  D MSA, C o m m u n a l i t i e s  a n d  P a t t e m  M a b i x  o f  R e m a i n i n g  I 1 I ! m s  

MSA 
Comm-
u ß l ! l l i t y  1 2 3 

er1treal > 0 . 5  > 0 . 4  value 

A2 0 . 7 7 9  0 . 5 9 7  0 . 5 1 9  - 0 . 0 2 4  -{I.399 

A3 0 . 8 9 1  0 . 5 8 3  0 . 6 5 4  0 . 0 1 7  0 . 0 8 5  

A4 0 . 7 5 0  0 . 6 6 4  0 . 7 3 7  0 . 2 1 0  -{I.056 

A5 0 . 7 7 0  0 . 6 5 1  0 . 7 9 9  - 0 . 2 3 5  0 . 1 7 7  

PBCI 0 . 6 6 3  0 . 7 0 9  0 . 0 3 9  0 . 7 3 6  - 0 . 2 6 3  

PBC2 0 . 7 2 3  0 . 7 3 4  0 . 2 1 2  0 . 7 2 4  - 0 . 1 1 4  

PBC3 0 . 8 6 4  0 . 6 6 7  - 0 . 1 6 3  0 . 7 9 1  0 . 1 2 8  

PBC4 0 . 7 5 8  0 . 8 2 9  - 0 . 0 8 2  0 . 7 7 6  0 . 2 4 1  

PBC5 0 . 7 3 8  0 . 8 1 4  - 0 . 0 3 3  0 . 7 4 0  0 . 3 0 8  

11 0 . 7 8 1  0 . 6 8 9  0 . 0 4 1  0 . 0 9 8  0 . 7 7 9  

12 0 . 7 2 6  0 . 6 2 7  0 . 1 8 4  0 . 0 0 7  0 . 5 7 8  

13 0 . 8 2 0  0 . 6 5 4  - 0 . 0 5 3  0 . 2 2 9  0 . 2 7 3  

14 0 . 8 0 8  0 . 6 8 7  0 . 0 2 9  -0.031 0 . 1 0 6  
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5W3 0 . 6 6 3  0 . 6 7 4  - 0 . 1 4 0  -{I.131 - 0 . 0 9 2  

5W4 0 . 6 5 3  0 . 7 5 9  0 . 0 1 0  0 . 0 0 0  -0.051 

5W5 0 . 6 3 1  0 . 6 6 6  0 . 2 1 4  0 . 0 0 5  0 . 2 6 7  
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- 0 . 0 1 8  0 . 0 8 7  - 0 . 0 5 5  -{I.057 0 . 0 6 5  
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0 . 0 7 9  -{I.241 0 . 2 7 9  0 . 0 9 1  -{I.018 
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