
http://hrd.sagepub.com

Review 
Human Resource Development

DOI: 10.1177/1534484309338265 
 2009; 8; 350 Human Resource Development Review

Onno Omta 
Elise Du Chatenier, Jos A.A.M. Verstegen, Harm J.A. Biemans, Martin Mulder and

 Innovation Teams
The Challenges of Collaborative Knowledge Creation in Open

http://hrd.sagepub.com/cgi/content/abstract/8/3/350
 The online version of this article can be found at:

 Published by:

http://www.sagepublications.com

 On behalf of:

 Academy of Human Resource Development

 can be found at:Human Resource Development Review Additional services and information for 

 http://hrd.sagepub.com/cgi/alerts Email Alerts:

 http://hrd.sagepub.com/subscriptions Subscriptions:

 http://www.sagepub.com/journalsReprints.navReprints: 

 http://www.sagepub.com/journalsPermissions.navPermissions: 

 http://hrd.sagepub.com/cgi/content/refs/8/3/350 Citations

 at Wageningen UR Library on October 12, 2009 http://hrd.sagepub.comDownloaded from 

http://www.ahrd.org
http://hrd.sagepub.com/cgi/alerts
http://hrd.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://hrd.sagepub.com/cgi/content/refs/8/3/350
http://hrd.sagepub.com


Authors’ Note: The authors sincerely want to thank the three anonymous reviewers for their valu-
able comments on an earlier version of this manuscript. Please address correspondence to Elise du 
Chatenier, Social Sciences Group, Education and Competence Studies, Wageningen University, 
Hollandseweg 1, 6706 KN Wageningen, Netherlands; e-mail: elise.duchatenier@wur.nl.

 
Human Resource Development Review Vol. 8, No. 3 September 2009 350-381
DOI: 10.1177/1534484309338265
© 2009 SAGE Publications

The Challenges of Collaborative 
Knowledge Creation in Open 
Innovation Teams
Elise du Chatenier
Jos A.A.M. Verstegen
Harm J.A. Biemans
Martin Mulder
Onno (S.W.F.) Omta
Wageningen University, Netherlands

In open innovation teams, people from different organizations work together to 
develop new products, services, or markets. This organizational diversity can 
positively influence collaborative knowledge creation but can frustrate and 
obstruct the process as well. To increase the success rates of open innovation, it 
is vital to learn how individuals create knowledge in open innovation teams and 
the problems they face. However, HRD research on this topic is still lacking. 
This article reviews the literature in HRD, organizational, and learning sci-
ences, describing how individuals interact when creating knowledge collabora-
tively, and gives an overview of the challenges with collaborative knowledge 
creation in open innovation teams. The article ends with a discussion and con-
clusion, and implications for further research.

Keywords:  open innovation team; interorganizational learning; collabora-
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learning

Globalization and new (information) technology have resulted in increased 
competition, increased mobility of skilled workers, and consequently shorter 
product life cycles, smaller profit margins, and higher risks (Chesbrough, 
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2003). To stay in business, companies must spread risk and must innovate, that 
is, develop new products and services, at a high speed and on an efficient 
scale. More and more companies choose for a business model in which they 
specialize in one area. In that area, they develop know-how, (patented) tech-
nology, and strong brand names and grow toward an efficient scale of produc-
tion. The consequence of this specialization is that to innovate (discover new 
combinations), these companies increasingly rely on inputs from other compa-
nies. Yet because of their specialized know-how, (patented) technology, effi-
cient production scale, and strong brand names, the companies have also 
become attractive partners for other companies. This “mutual attraction” has 
resulted in an innovation trend called “open innovation,” in which companies 
develop new products, services, or markets collaboratively by using each oth-
ers’ know-how, technology, licenses, brands, or market channels (Chesbrough, 
2003; Chesbrough & Schwartz, 2007).1 Besides open innovation, similar con-
cepts are mentioned in literature such as interpartner learning (Hamel, 1991), 
networks of learning (Powell, Koput, & SmithDoerr, 1996), learning alliances 
(Khanna, Gulati, & Nohria, 1998), collective knowledge development in stra-
tegic alliances (Larsson, Bengtsson, Henriksson, & Sparks, 1998), interorga-
nizational knowledge creation (Holmqvist, 1999), interorganizational learning 
(Holmqvist, 2003), and shared new product development (Grant & Baden-
Fuller, 2004). In this way, resources such as human resources, technology, and 
customer information are pooled to improve and speed up the innovation pro-
cess, whereas at the same time risks are spread (see e.g. Parkhe, 1991; Ring & 
Van de Ven, 1994). A successful open innovation case often referred to is the 
Senseo coffee maker. For this innovation, employees of the consumer products 
division of Philips and the coffee roaster Douwe Egberts (Sara Lee) worked 
together in the development and marketing of the Senseo machine with cor-
responding coffee and coffee pads.

However, not every external collaboration results in a success story such 
as the Senseo case. Problems arise in many cases when open innovation 
teams are formed in which people from different companies (have to) work 
together. In a study of more than 100 U.K.-based alliances, about half of the 
respondents believed that this collaboration made development more compli-
cated and costly (Tidd, Bessant, & Pavitt, 2001). The diversity of organiza-
tional backgrounds in open innovation teams may be a source for creativity 
(Ritter & Gemünden, 2002) but can also be a source of social and communi-
cative dilemmas resulting in conflicts and project failures (Tidd et al., 2001). 
Because more and more companies choose for a business model that entails 
specialization and external collaboration (Powell et al., 1996), an increasing 
number of open innovation teams will be formed in the near future. Human 
resource development (HRD) could play an important role in supporting this 
development by providing the concepts and tools to improve external col-
laboration processes, which essentially entail learning or collaborative knowl-
edge creation (Dosi, Teece, & Chytry, 1998; Harrison & Kessels, 2004; 
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Kessels, 2001; Madhavan & Grover, 1998). The HRD discipline can use a 
wide range of literature touching on collaborative knowledge creation and 
related topics such as “team learning,” “group learning,” and “organizational 
learning,” but so far lacks literature sources on collaborative knowledge cre-
ation in the specific context of open innovation teams. Therefore, the goal of 
this article is to explore the specific challenges of collaborative knowledge 
creation in open innovation teams, building on theories and concepts from 
HRD, organizational, and learning sciences. In the next section, a general 
conceptual model (Figure 1) is developed showing loops of four subsequent 
stages that individuals go through when involved in collaborative knowledge 
creation processes. The subsequent section adds the specific context of open 
innovation teams and describes how this specific context will affect the four 
collaborative knowledge creation stages (Table 2). The article ends with a 
discussion and conclusion, and implications for further research.

A General Model of Collaborative 
Knowledge Creation

To find the most relevant models for developing the conceptual model of 
collaborative knowledge creation, scientific search engines, for example, ISI 
Web of Knowledgesm, were used with keywords such as collaborative learning, 
knowledge creation, and team learning. Theories most cited in articles dealing 
with collaborative knowledge creation or learning in organizational, HRD, and 
learning sciences were selected. We define collaborative knowledge creation as 
a specific type of learning, intentional in nature and directed toward delivering 
a product (knowledge, service, or technology). Recently, some scholars devel-
oped the knowledge creation metaphor as a way to view learning and to explore 
how that process takes place (Hakkarainen, Palonen, Paavola, & Lehtinen, 
2004; Paavola, Lipponen, & Hakkarainen, 2004). The idea behind the knowl-
edge creation metaphor is that participation in social activities benefits cogni-
tive processes, and it strongly emphasizes the aspect of collaborative knowledge 
creation for developing shared objects of activity (Paavola et al., 2004). As 
such, the knowledge creation metaphor combines two other metaphors men-
tioned earlier in the literature: the acquisition metaphor and the participation 
metaphor (Sfard, 1998). The acquisition metaphor views learning as a cognitive 
process. Knowledge is understood as a property of an individual mind, in which 
learning is a matter of construction, acquisition, and outcomes, which are real-
ized in the process of transfer (Paavola et al., 2004, p. 557). The participation 
metaphor, by contrast, views learning as a social process. Learning is a matter 
of participation in practices and actions where knowledge is acquired by social 
activities. Both metaphors complement each other, rather than contradict, and 
therefore the knowledge creation metaphor was developed. The models used to 
illustrate this metaphor are the model of knowledge creation of Nonaka and 
Takeuchi, Engeström’s model of expansive learning, and Bereiter’s model of 
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knowledge building. In total, nine models were identified as most relevant for 
a conceptual model on collaborative knowledge creation: the knowledge cre-
ation model of Nonaka and Takeuchi (1995); the information processing model 
of Huber (1991); the social learning cycle or the new knowledge flows of 
Boisot (1986, 1995); the 3-T Framework by Carlile (2004); the model of work-
based learning by Raelin (1997), which has similarities with the experiential 
learning cycle of Kolb (1984; Kolb, Osland, & Rubin, 1995); Engeström’s 
model of expansive learning (1999); the holistic theory of knowledge and 
learning by Yang (2003); Beers, Boshuizen., Kirschner, and Gijselaers’s model 
of collaborative knowledge construction (2005); the model of knowledge build-
ing by Bereiter (2002; Bereiter & Scardamalia, 1993); and the collaborative 
learning of Van Boxtel, Van der Linden, and Kanselaar (2000). The models 
embody different views on knowledge. Knowledge is for instance viewed as a 
commodity, a personal capability, or as something that is embedded in action 
and context (Patriotta, 2003). These different views on knowledge are partly 
related to the aggregation level at which the collaborative knowledge creation 
process is described. At an organizational level, knowledge is often viewed as 
a commodity and at the group or individual level as something that is situated 
in a context, or a personal capability. Although the different models describe the 
collaborative knowledge creation process at different aggregation levels, a 
recent study on the Nonaka and Takeuchi model suggests that the models can 
be applied on different aggregation levels (Schulze & Hoegl, 2006). Table 1 
describes the models on the aggregation level and view on knowledge and 
compares the different process stages the models describe. Interestingly, four 
process stages appear in most of these models:

1.	 Externalizing and sharing: Professionals verbalize and share their (implicit) 
knowledge, information, and needs with other professionals. This stage takes 
place at the group level and results in distributed knowledge, often experienced 
as a chaotic situation.

2.	 Interpreting and analyzing: Professionals absorb what they hear and interpret, 
and they analyze it by associating it with their own knowledge. When interpret-
ing the words of others, one is always contextualizing, linking new information 
to one’s own framework, a process that takes place at the individual level and 
often results in different interpretations by different individuals, also referred to 
as decentralized knowledge.

3.	 Negotiating and revising: Professionals gather and order these different interpre-
tations and build mutual understandings and meanings for which they some-
times need to revise their own way of thinking. They engage critically but 
constructively with each other’s ideas (Mercer, 2000). This process at the group 
level may result in shared knowledge, a common communication language 
(Davenport & Prusak, 1998), shared meanings (Dougherty, 1992), and common 
ground (Beers et al, 2005) about concepts, ideas, roles, tasks, and goals.

4.	 Combining and creating: Professionals combine different knowledge bases and 
accumulate and create new ideas. This process, taking place at the individual 
level, results in cocreated knowledge that depending on the innovation, can 
bring about new ideas for innovation, the innovation goal, an action plan, new 
technologies, or ideas about how things can improve.
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In Figure 1 our conceptual model of collaborative knowledge creation, based 
on the four stages derived earlier and the combination of the two metaphors in 
the knowledge creation, is visualized. The figure shows that collaborative 
knowledge is created in a process where two (or more) individuals switch 
between interactive stages and individual stages, resulting in different kinds of 
knowledge, that is, knowledge exclusive to the individuals and knowledge in 
common within the group. The model also combines different foci on the pro-
cess: internal and external, and the transformation of knowledge. Although the 
figure suggests a sequential process between two persons, it may involve more 
people and stages can be skipped or occur concurrently, which is common to 
processes that have to do with thinking and reflection (Dewey, 1933).

As mentioned in the introduction, collaborative knowledge creation in open 
innovation teams, having a diversity of organizational backgrounds, may be a 
source for creativity (Ritter & Gemünden, 2002) but can also be a source of 
social and communicative dilemmas resulting in conflicts and project failures 
(Tidd et al., 2001). The next section will focus on this specific context by 
exploring how typical characteristics of open innovation teams may affect the 
collaborative knowledge creation stages as visualized in Figure 1.

Characteristics of Open Innovation Teams and 
Their Impact on Collaborative Knowledge Creation

To explore the typical characteristics of open innovation teams and how 
they influence the process of collaborative knowledge creation, a literature 
search was carried out using key words such as learning, (inter)organizational 

Decentralized Knowledge

Co-created knowledge Co-created Knowledge

Decentralized Knowledge

Distributed Knowledge

Shared Knowledge

4. Combination

4.Combination 

2. Interpretation 2. Interpretation

1.Sharing

3. Negotiation

Participation Metaphor

Acquisition Metaphor

Individual x Individual y

FIGURE 1:  A Conceptual Model of Collaborative Knowledge Creation

 at Wageningen UR Library on October 12, 2009 http://hrd.sagepub.comDownloaded from 

http://hrd.sagepub.com


du Chatenier et al. / COLLABORATIVE KNOWLEDGE CREATION        357

learning, (open) innovation management, strategic alliances and networks in 
scientific search engines, and journals in HRD, learning, organizational, and 
management studies. It appeared that various streams of literature use differ-
ent labels for similar or identical concepts (see appendix). Whenever empiri-
cal studies were available, these were selected and analyzed as follows. First, 
factors at team level influencing collaborative knowledge creation in general 
were identified. The elicited factors were categorized in a table by discipline 
and labeled. The diverse factors were clustered using the categories of 
Mathieu, Maynard, Rapp, and Gilson (2008) labeled by “team emergent 
states,” “team composition inputs,” “and team-level inputs.” Team emergent 
states refers to the cognitive, motivational, and affective states that may occur 
when team members start working together. Team composition inputs refers 
to the diversity of people assigned to the team and their background and char-
acteristics. Team-level inputs refers to the opportunities given and conditions 
set by the parent firms. Next, an additional literature search was carried out to 
explore the impact of these factors, how they are featured in open innovation 
teams, and how they influence collaborative knowledge creation in the spe-
cific open innovation context. This resulted in a list of challenges for profes-
sionals operating in open innovation teams. The next sections describe the 
findings, which are summarized in Table 2.

Team Emergent States

Marks, Mathieu, and Zaccaro (2001, p. 357) described emergent states as 
“cognitive, motivational, and affective states of teams [that are] . . . dynamic in 
nature and vary as function of team context, inputs, processes, and outcomes.” 
Examples of emergent states that will be discussed here are group efficacy, 
social cohesion, learning climate, cognitive distance, and power distribution.

Group efficacy. Group efficacy is a group’s belief in its capability to per-
form its objectives, which can be a very powerful motivator in a team (Gibson, 
1999). High perceived collective efficacy is vital for successful effective team 
learning performance (Van den Bossche Gijselaers, Segers, & Kirschner, 
2006). A concept underlying group efficacy is reciprocal commitment, which 
means that a team member is willing to help another team member because he 
or she may expect that the other team member will return the favor when 
needed. The concept of reciprocal commitment is derived from social exchange 
theories and appears to be positively related to learning and knowledge trans-
fer in strategic alliances (Muthusamy & White, 2006). It is also referred to as 
equity, defined as “fair dealing,” which does not require that inputs or out-
comes are always divided equally between the parties (Ring & Van de Ven 
1994, p. 93). However, in alliances one must be alert for free riders: members 
who enjoy the benefits of the collective good without contributing to its estab-
lishment and/or maintenance (Dyer & Nobeoka, 2000, p. 348). This is also 
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referred to as opportunistic behavior, which means that an actor uses new ideas 
unfairly, or takes advantage of the openness of other actors in the network 
(Teece, 2002). In alliances, it appears difficult to have partners bring in human, 

TABLE 2:	 Factors Influencing Collaborative Knowledge Creation, Categorized by 
Team Emergent States, Team Composition Inputs, and Team-Level Inputs, the Stages 
in Collaborative Knowledge Creation Mostly Affected by These Factors, and the 
Resulting Challenges for Open Innovation Teams
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Team emergent 
states
 

 

 
 

 
 
 
 

 

Team 
composition 
inputs
 

 

 

 
 

 

 

 

Team-level 
inputs

 

 
 

Factors Influencing 
Collaborative 
Knowledge Creation

Group efficacy 

Social cohesion 
 

Learning climate 
 

Cognitive distance  
 
 
 

Power distribution 

Team diversity 
 

Team stability 
 

Hierarchy 

Leadership
Structural 
composition 

Functional 
composition
Geographical 
proximity
Learning history  

Autonomy
Resource availability 

Innovation goal
Nature of knowledge 

Level of uncertainty 

Learning future

Impact (especially on 
stages in Figure 1 and/or 
other factors)

Sharing 

Sharing
Interpretation
Negotiation
Sharing
Interpretation
Negotiation
Sharing
Interpretation
Negotiation
Combination
Learning climate
Sharing
Negotiation
Cognitive distance
Power distribution
Structural composition
Negotiation
Combination
Level of uncertainty 
Overall process 

Overall process
Combination
Team diversity
Leadership
Overall process 

Sharing 

Learning climate
Cognitive distance
Resource availability
Overall process 

Nature of knowledge
Sharing 

Overall process
Resource availability 
Overall process
Level of uncertainty

 
 
Challenges for Open Innovation Teams

Being a good partner, but preventing free 
riding
 

 

Balancing openness and closure and 
building trust in a nontrusting 
environment
Balancing individual and alliance 
interests, creating common meanings, 
goals and work plans 
 

Balancing influencing and being out of 
influence
 

 

Fostering optimal dynamics 
 

Balancing being in control and being out 
of control

Deciding when to work together and 
when apart 

Coping with role overload 

Efficiently and effectively organizing 
teamwork
Rapidly building good relationships 

Mobilizing commitment inside and 
outside mother organization

Sharing complex information, knowing 
when to share and when to withhold
Balancing short- and long-term goals; 
stability and risk
Sustaining good relationships
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technological, or marketing resources equally. Not only in scale alliances but 
also in link alliances, “natural conflicts emerge over pricing, the timing of new 
product releases and who captures the greatest value at different phases of 
product generations” (Casadesus-Masanell & Yoffie, 2007, p. 584). A major 
dilemma in alliances is that being a good partner can invite exploitation from 
partners attempting to maximize their individual appropriation of the joint 
learning, which undercuts the collective knowledge development (Larsson 
et al., 1998). Professionals operating in open innovation teams therefore have 
to find a way to be good partners, and at the same time they have to prevent 
free riding. They have to motivate members to participate and openly share 
information and at the same time prevent undesirable spillover of strategic 
information to (potential) competitors (Dyer & Nobeoka, 2000).

Social cohesion. Social cohesion refers to the nature and quality of the 
emotional bonds of friendship such as liking, caring, and closeness among 
group members (Van den Bossche et al., 2006, p. 499). According to De Dreu 
(2007) a good relationship is crucial, because conflicts about goals and actions 
can be solved by collaborative problem solving, but conflicts at the level of 
relationships, about for example personal taste, political preferences, values, 
or interpersonal style, are far more difficult to solve. The network literature 
also refers to relational embeddedness, or strong or weak ties (Granovetter, 
1983). Management literature also mentions the concept of care. When orga-
nizational relationships are fostered through care, knowledge can be created 
and shared (Lee & Choi, 2003). Social cohesion is supposed to enhance 
knowledge transfer, although strong social cohesion may also lead to uncriti-
cal agreements within the team and consequently have a negative impact on 
problem solving (Janis, 1972), impeding the partners to pursue their own goals 
(Haakansson & Ford, 2002). Team members of highly socially cohesive teams 
will focus more on maintaining relationships, tending to seek concurrence, 
instead of criticizing each others’ ideas, which diminishes innovative perfor-
mance (Sethi, Smith, & Park, 2002). Van den Bossche et al. (2006) found 
however no relationship between social cohesion and team learning behaviors, 
whereas learning climate was highly related to team learning behaviors.

Learning climate. The learning climate, including elements of psycho-
logical safety, team culture, and atmosphere, refers to the qualities of an 
environment that facilitate learning (Knowles, 1990). An optimal learning 
climate exudes a spirit of mutual respect for different opinions, there is 
lenience in judgment, empathy, collaboration rather than competition, access 
to help, courage, people eager to share what they know and feel rather than 
to hold back, and mutual trust (Knowles, 1990; Zarraga & Bonache, 2003). 
Psychological safety ensues from mutual respect and trust among team 
members (Edmondson, 1999). Trusting one another to be honest, capable, 
and committed to joint aims can lead to and is a necessary condition for 
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cooperative behavior among individuals, groups, or organizations, learning 
and knowledge transfer, experimenting, admitting mistakes, and questioning 
current team practices, thereby reducing the fear of taking risks (Dodgson, 
1994; Edmondson, 1999; Hausler, Hohn, & Lutz, 1994; Jones & George, 
1998; Lee & Choi, 2003; Lundvall, 1988; Uzzi, 1997). Based on other stud-
ies, Inkpen and Pien (2006) argued that a high level of trust contributes to 
information sharing because the holders do not feel that they have to protect 
themselves against opportunistic behavior. Too much trust however can 
diminish the innovativeness of a team, because the team members do not 
check each other’s activities anymore (Hite, 2003, 2005). Trust is assumed 
to be problematic to develop and maintain in open innovation teams. In 
many new alliances, the partners are often suspicious of each other (Doz & 
Hamel, 1998), because the team is not governed by traditional hierarchical 
relationships (Ring, 1997). Next to that, more permeable firm boundaries 
provide for easier access to external knowledge but also allow for more rapid 
dissemination of a firm’s unique stock of knowledge outside its boundaries 
(Matusik & Hill, 1998). Alliance partners may relinquish their competitive 
position by loss or transfer of core competencies because of the sense of 
security pressures created through the strategic partnership. The possibility 
of skill depreciation and the creation of future competitors makes profes-
sionals suspicious of one another and afraid to leak knowledge, which inhib-
its open knowledge sharing and honest feedback (Brown & Duguid, 2002; 
Szulanski, 2000). Dodgson (1994), aware of the social problems of collabo-
ration, argues that one of the most important aspects of interorganizational 
networking is creating and sustaining trusting or personal relationships 
between the parties for ensuring effective exchange of knowledge and 
resources. Yet a trusting relationship is also developed by sharing informa-
tion, which makes development and maintenance of trust problematic (Ring, 
1997). Professionals operating in open innovation teams therefore often 
encounter the dilemma between dialogue versus keeping information, and 
openness versus closure, to form an alliance without revealing trade secrets 
(Khilji, Mroczkowski, & Bernstein, 2006) and build trust in a nontrusting 
environment.

Cognitive distance. Cognitive distance, or reversely framed as shared cogni-
tion, describes the degree of similarity among actors concerning their represen-
tations, interpretations, and systems of meaning or beliefs about the types of 
issues perceived to be important, how such issues are conceptualized, and alter-
native approaches for dealing with such issues (Cohen & Levinthal, 1990; 
Simsek, Lubatkin, & Floyd, 2003). In this article, a distinction is made between 
differences in information and conceptualizations, goals, and working culture.

Differences in conceptualizations or oppositely, shared cognition, refers to the degree 
to which team members share the same understanding of certain concepts. Research 
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shows that individuals’ perspectives, visions, and opinions influence their commit-
ment and contribution to knowledge creation processes (Hofer & Pintrich, 2002). 
The differences in open innovation teams can be so big that team members no 
longer understand each other (Horwitz, 2005; Von Hippel, 1994) and stop sharing 
knowledge. Making different perspectives explicit may help to overcome this prob-
lem, but even then an open reflective dialogue can be difficult by unawareness of the 
problem and the fact that individuals find it difficult to view other interpretations of 
the problem situation and revise their perspectives (Brooks, 1994). In addition, 
cognitive or information overload can bog down the process, canceling out the 
advantage of team diversity (Sethi et al., 2002).

Differences in goals, or the opposite, task cohesion, refers to the shared commitment 
among team members to achieve a goal that requires the collective efforts of the 
group (Van den Bossche et al., 2006, p. 499). Firm diversity may cause team mem-
bers from different companies to have similar as well as competitive aims (Hamel, 
1991). Competing goals make balancing individual and alliance interests difficult. 
This threatens the negotiation stage, because in these situations searching and find-
ing a common goal is almost impossible (Inkpen, 2000). It may even cause projects 
to fail (Bessant, Kaplinsky, & Lamming, 2003), because common goals and com-
mon interests are key factors in effective knowledge creation (Senge, 1990). 
A concern in open innovation teams is therefore how the team members can use 
their relationships to their advantage, without restricting each other in the pursuit 
of their individual aspirations (Haakansson & Ford, 2002). Inkpen (2000) views 
this as the dilemma between competition and cooperation. Jap and Anderson 
(2003) conclude that (absolute) goal congruence is important only when high 
levels of opportunism exist among the partners.

Differences in working culture, or business culture, refers to a pattern of basic 
assumptions to develop solutions to everyday problems, how to take actions, 
how to determine what information is relevant, when there is enough informa-
tion, and to know whether to act and what to do (Schein, 1985). Differences in 
the way of thinking and management methods among the members in open 
innovation teams can cause serious operational difficulties (Inkpen & Pien, 
2006). Different working cultures cause misunderstandings and make it difficult 
to develop common work plans (Bessant et al., 2003). It may even prohibit col-
laborative knowledge creation, when the group decides to decompose and work 
in subgroups (Newell & Swan, 2000; Sethi et al., 2002).

To summarize, the firm diversity in open innovation teams influences cog-
nitive distances in conceptualizations, goals, and work plans. This may cause 
conflicts that either inhibit or stimulate the sharing, interpretation, negotiation, 
or combination stage, and the degree of trust among team members. It is thus 
a challenge for open innovation teams to balance individual and alliance inter-
est, to create common goals, meanings, and work plans.

Power distribution. Power can be seen as the medium of responsible col-
lective action and can depend on factors such as status, position (Thomas-
Hunt, Ogden, & Neale, 2003), or mastery (Blackler & McDonald, 2000). 
Power strongly influences the ability of people to construct the parameters of 
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debate and the extent to which one’s voice is heard (Blackler & McDonald, 
2000). Learning theories state that interdependencies between team members 
are necessary for achieving desired learning outcomes. Interdependence 
means, among others, that participants perceive that they need each other to 
reach their goals (Johnson, Johnson, & Smith, 1998). Brooks (1994) found 
that the production of knowledge occurs either when there is no difference in 
available power between team members or when these differences are con-
trolled. The dispersion of power would facilitate information exchange 
(Bolhuis & Simons, 2001). Muthusamy and White (2005) found the same 
result with strategic alliances, where mutual power or influence between part-
ners was positively related to learning and knowledge transfer. The presence 
of dominant network members would reduce the willingness of team members 
to exchange information, and feelings of dependency would inhibit knowledge 
sharing (Gulati, 1995). Although traditional hierarchical relationships are lack-
ing in open innovation teams (Ring & Van de Ven, 1992), power differences 
do exist. Suppliers, for instance, are often more dependent on their buyers than 
buyers are on their suppliers because of the fear of harming or losing the buyer 
(Bessant et al., 2003). In addition, it appears that large firms have lower 
degrees of dependence and are thus more difficult to influence (Bessant et al., 
2003). Although power differences have advantages and disadvantages, it is 
very likely that professionals operating in open innovation teams have to deal 
with issues such as dominance of a partner, the threat of ostracism, and the loss 
of reputation, which may cause a loss of control or ownership and negatively 
influence sharing knowledge and negotiating in the knowledge creation pro-
cess. These professionals are therefore challenged to find a good balance 
between influencing and being influenced (Haakansson & Ford, 2002).

Team Composition Inputs

Team composition inputs deal with attributes of team members and the 
impact of the combination of such attributes on processes, emergent states, 
and outcomes (Mathieu et al., 2008). The following sections describe the fac-
tors of team diversity, team stability, hierarchy, leadership, structural composi-
tion, functional composition, geographical proximity, and learning history.

Team diversity. This factor refers to the degree of demographic, job, exper-
tise, and firm diversity in the team (D’Abate, Eddy, & Tannenbaum, 2003). It 
is not yet clear how diversity affects team output but Van Knippenberg and 
Schippers (2007) emphasize that multiple dimensions of diversity (social, 
information, and decision making) have to be taken into account. Demographic 
diversity is also investigated as multicultural teams and job diversity as inter-
disciplinary teams (Lattuca, Voigt, & Fath, 2004) or group heterogeneity 
(Dillenbourg, Baker, Blaye, & O’Malley, 1996). The degree of firm diversity 
is always high in open innovation, but the degree of job and demographic or 

 at Wageningen UR Library on October 12, 2009 http://hrd.sagepub.comDownloaded from 

http://hrd.sagepub.com


du Chatenier et al. / COLLABORATIVE KNOWLEDGE CREATION        363

cultural diversity may vary across open innovation teams. Studies on business 
alliances often discern between asymmetric versus symmetric and scale versus 
link alliances. In asymmetric alliances the cooperating firms differ in size, 
whereas in symmetric alliances they are about the same size. Scale alliances 
refer to partnerships in which resources are pooled for activities in the same 
stage(s) of the value chain (Kalaignanam, Shankar, & Varadarajan, 2007), also 
referred to as partner resource similarity (Inkpen & Pien, 2006). Link alliances 
refer to partnerships in which resources are exchanged for activities performed 
at different stages of the value chain (Kalaignanam et al., 2007), also referred to 
as partner resource complementarity (Inkpen & Pien, 2006). Studies on business 
alliances find that link alliances lead to higher levels of learning between the 
partners than do scale alliances (Dussauge, Garette, & Mitchell, 2000). Others 
find the opposite, stating that groups consisting of potential competitors, sources 
of complementary technological or market know-how, or scale alliances were 
more successful than alliances with buyers or suppliers, sources of supplemen-
tary knowledge, or link alliances (Inkpen, 1996). The great variety in perspec-
tives and partner characteristics would actually reduce the creation and diffusion 
of innovative ideas (Newell & Swan, 2000) and the longevity and effectiveness 
of collaboration (Parkhe, 1991, 1993). Similarly, studies in innovation manage-
ment state that heterogeneous teams with a broad range of skills and experiences 
promote creativity, innovation, and problem solving (McCain, 1996), whereas 
others find that merely including people from a large number of functional areas 
does not improve its innovative capacity (Sethi et al., 2002). Homogeneous 
teams with similar basic knowledge would be likely to be more productive than 
heterogeneous teams because of mutual attraction of team members with similar 
characteristics (Horwitz, 2005, p. 224). In the learning sciences, the effect of 
interdisciplinary learning on learning outcomes does not seem to be clear yet 
(Lattuca et al., 2004). Diversity could provide a variety of perspectives and ideas 
essential for creative combining, but although more ideas may come to the table, 
sharing information, interpretation, negotiation, and combination among teams 
may get harder because team diversity influences the cognitive distance between 
the team members.

Team stability. Stability refers to the rate of entry and exit of members 
(Gilsing & Nooteboom, 2005). A stable group is expected to be more likely to 
create a lock-in effect, or groupthink, than a more flexible group. This implies 
the danger of creating certain habits and assumptions that make a team blind to 
new developments (Johannisson, 2000). Although working in teams poten-
tially creates synergies resulting in team outputs that are superior to the collec-
tive outputs of individuals, the exact opposite may also occur (Hackman, 
1990). The danger of routinization with explicit and implicit rules of behavior 
and rituals is present in business alliances (Haakansson & Snehota, 1995). 
This danger will however be small in open innovation teams, because the sole 
constant is the ongoing mix of contributors, tasks, and tools and the long-term 
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pattern associated with it (Engeström, Engeström, & Vahaaho, 1999). This 
avoids on one hand the danger of groupthink but on the other hand increases 
the degree of uncertainty in the team, which is discussed later on in this article. 
Next to that, part-time and temporary participation of team members could 
result in loss of organizational memory (Van de Ven & Polley, 1992). 
Therefore, it is necessary to foster a network that on one hand prevents group-
think by allowing entry and exit of network members but on the other remains 
quite stable with respect to its size in order to keep organizational memory in 
the network (Dhanaraj & Parkhe, 2006).

Hierarchy. This factor refers to the positions people take in the network and 
the division of power and the locus of decision authority and control within an 
organizational entity (Hoang & Antoncic, 2003). A negative relation between a 
strong hierarchy and knowledge creation was found, because a strong hierarchy 
appears to inhibit a constant flow of communication and ideas (Lee & Choi, 
2003). Groups with flat communication structures would positively influence 
information exchange (Bolhuis & Simons, 2001). Interfirm alliances fall, in 
terms of the theory of economic organization, between the polar models of 
markets and hierarchies (Grant & Baden-Fuller, 2004), which means that they 
are not governed by for example formal contracts, ownership, and hierarchical 
lines. The fact that these teams are not governed by traditional hierarchical 
relationships (Ring, 1997) should have positive influence on the knowledge 
creation process. However, it also implies that nobody has the authority to issue 
commands and none of the members is obliged to obey, which makes influenc-
ing, controlling, leading, or efficient coordination of the project more compli-
cated (Dhanaraj & Parkhe, 2006; West & Gallagher, 2006). It is thus a challenge 
for open innovation professionals to find a good balance between being in 
control and being out of control (Haakansson & Ford, 2002).

Leadership. This factor is also called regulation, direction, or distribution 
of responsibilities (Bolhuis & Simons, 2001; Knowles, 1990). It describes the 
way an innovation team is managed, coordinated, or facilitated, which deter-
mines to a high extent the kind of innovation outcomes (Gieskes & Van der 
Heijden, 2004). Innovation management literature often stresses the impor-
tance of strong and pluralistic leadership in innovation projects that allows for 
a variety of competing perspectives (Fagerberg, 2005), whereas studies on 
(organizational) learning stress the importance of self-direction and mutual 
responsibilities for the success of learning teams (Knowles, 1990). Somech 
(2006) suggests that the way alliances should be managed depends on the 
functional heterogeneity, or job diversity, in the team. In a study of 136 pri-
mary care teams, Somech found that in highly functionally heterogeneous 
teams, a participative leadership style (“asking for ideas”) was positively asso-
ciated with team reflection (which in turn fostered team innovation). Only in 
case of low functional heterogeneity is team reflection positively affected by 
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directive leadership (“setting rules for behavior”). Subtle leadership is needed 
in innovation teams because as Van Aken and Weggeman (2000) argue, too 
little management efforts may lead to the underexploitation of potential and 
poor productivity. Too much management efforts, however, may destroy infor-
mality and hence the creative and explorative potential of the team. Especially 
in open innovation teams, it appears difficult to find a good balance between 
controlling and coordinating (Khilji et al., 2006), because open innovation 
teams often lack a single overview or center of control (Engeström et al., 
1999). Control is dangerous, but also important (Haakansson & Ford, 2002). 
It is suggested that in the absence of hierarchical authority or “loose coupling,” 
subtle leadership becomes essential (Orton & Weick, 1990).

Structural composition. To describe the network structure, network litera-
ture refers to the size, density, structural holes, and closure of the network, 
which influence the amount and quality of resources that one can access 
(Hoang & Antoncic, 2003; Simsek et al., 2003). The kind of network neces-
sary for successful (open) innovation depends however on the complexity of 
the innovation goal (Gilsing & Nooteboom, 2005). Because the kinds of 
networks and innovation goals may vary across open innovation teams, it 
makes no sense to discuss what kind of challenges structural composition 
would cause for open innovation teams in general. Innovation and organiza-
tional literature refer to hierarchical decomposition (Leenders, Van Engelen, 
& Kratzer, 2007) or the splitting up of the team into subgroups to describe 
the structure of a team. Highly diverse teams often tend to split up into 
subgroups because of the problems caused by the diversity (Newell & 
Swan, 2000). The degrees of freedom in the resulting tasks are so low then 
that creativity is unlikely to happen at all (Enberg, Lindkvist, & Tell, 2006). 
Next to that, there is less communication between the team members. In the 
product development literature, successful performance is often associated 
with promoting direct and extensive communication between members 
from different functions. Enberg et al. (2006) state that the influence of 
much communication or interaction between team members depends on the 
homogeneity of the group. In contexts such as project work where frequency 
and homogeneity are high, work may be successfully undertaken without 
much communication or interaction between project members, even though 
substantial computational and epistemic complexity may prevail. Team 
members of an interdisciplinary team should have close and constant inter-
action and work together from start to finish (Enberg et al., 2006), although 
this may also enhance the possibility that conflicts emerge. Because the 
diversity in open innovation teams is typically high, they will likely split up 
in subgroups. The possibility of conflicts diminishes then, but also the prob-
ability of coming up with (innovative) new combinations. It is therefore a 
challenge for open innovation teams to make a choice between when to 
decide to split up into subgroups and when to decide to collaborate (at the 
risk of having a conflict).
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Functional composition. This factor refers to the team roles that are present 
in the team. It is argued that a healthy balance between different roles is neces-
sary for team success (Belbin, 1993). These roles are often defined in a func-
tional or task-related way. Belbin (1993) defines nine team roles that seem to 
blend closely to how people behave naturally (the plant, the resource investiga-
tor, the coordinator, the shaper, the monitor, the evaluator, the team worker, the 
implementer, the completer or finisher, and the specialist). In innovation litera-
ture, the importance of a dedicated accountable team leader is stressed, who is 
not doing too many other projects at the same time and is held accountable for 
the entire project from the beginning to the end, including its results (Cooper, 
1999). Zhang and Doll (2001) brought forward that an innovation team needs 
a “heavyweight manager,” someone in the organization who has political influ-
ence, someone who has access to the necessary resources, and is championed 
by someone who is an enthusiastic salesperson for the new idea. Reid and De 
Brentani (2004) suggest that innovation teams need roles that concern champi-
oning, boundary spanning, gatekeeping, and pattern recognition. No specific 
literature on roles in open innovation teams was found. However, also in open 
innovation teams there may be competitive roles, absence of certain roles, and 
conflicting team roles, which Belbin (1993) states to be important causes for 
team failure. Apart from that the team members may experience role overload 
because they need to perform a certain role both in their own organization and 
in the open innovation team (Marrone, Tesluk, & Carson, 2007).

Geographical proximity. Geographical proximity, also called physical prox-
imity, or oppositely team dispersion (Hoegl, Ernst, & Proserpio, 2007) or dis-
tance (Bessant et al., 2003), describes how far team members work from each 
other. The physical distance influences the way team members have access to 
one another (Cross, Parker, Prusak, & Borgatti, 2001) and some studies state 
that high proximity positively influences the collaborative learning process 
(Bessant et al., 2003). The geographical proximity in open innovation teams is 
likely to be low because the team members typically are located at different 
company locations. This could make the network inefficient at knowledge shar-
ing, because the speed and ease with which network members can find and 
access valuable knowledge within the network is then slower and costs are 
higher (Dyer & Nobeoka, 2000). Low proximity should however not be 
regarded as an inconvenience to be overcome or avoided (Hoegl et al., 2007; 
Kirat & Lung, 1999). It may be an opportunity as these teams can reach higher 
levels of effectiveness and efficiency than colocated ones if they manage to 
achieve high levels of teamwork over distance (Hoegl et al., 2007). So low 
proximity in open innovation teams could not only be an opportunity but also 
a challenge for the team members to organize the sequence and content of col-
laborative knowledge creation processes more efficiently and effectively.

Learning history. Learning history has to do with the period of time that 
team members worked with each other before joining the team (Bolhuis & 
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Simons, 2001). Prior related interaction between the partners has a positive 
impact on team performance as partners already know each other’s languages 
and have learned, for instance, to trust each other (Zollo, Reuer, & Singh, 
2002). In alliances, interpartner trust will be increased when the partners have 
successfully completed transactions in the past (Ring & Van de Ven, 1992). 
Yet although companies may have a long-lasting relationship, this does not 
necessarily imply that the members in open innovation teams share a relation-
ship over time. In many cases, members of open innovation teams do not 
know each other in advance and thus have no learning history. This threatens 
collaborative knowledge creation because there may be different languages in 
the team and less trust. In addition, because innovation teams in general need 
to get results as quickly as possible, open innovation professionals are chal-
lenged to rapidly build good relationships.

Team-Level Inputs

Team-level input factors refer to the opportunities given and conditions set 
by the parent firm(s) that could influence the collaborative knowledge creation 
process in open innovation teams: autonomy, resource availability, innovation 
goal, nature of knowledge, level of uncertainty, and learning future.

Autonomy. The degree of autonomy describes the kinds of power relation-
ships between the team and actors outside the team (Langfred, 2007) or the 
decision-making authority (Zellmer-Bruhn & Gibson, 2006). This indicates the 
degree to which the team is allowed to make its own decisions about the content 
and results of the innovation process. Team autonomy appears to be positively 
related to team learning (Zellmer-Bruhn & Gibson, 2006). There are indications 
that most (innovation) teams in (large) organizations are not autonomous 
(Tjepkema, 2002). According to Cooper (1999) there are, for example, too 
many presentations to senior management, too many status reports, and gener-
ally too much deference and reporting to senior managers, which inhibits the 
team to design its own process and get to the market quickly and successfully. 
It was also found that in alliances, professionals were dependent on their man-
agement for obtaining funding, which made them present overoptimistic plans 
and triggered a cycle of impression management and uncritical, sugarcoated 
administrative reviews (Van de Ven & Polley, 1992). However, it was also 
found that “within limits close monitoring by senior management signals team 
members and the rest of the company that their project is important, which 
motivates team members and enhances the team’s creativity” (Sethi et al., 
2002, p. 17). In addition, it makes organizational resources more available to 
the team because it is hard not to cooperate with a team that is visibly on man-
agement (Sethi et al., 2002).

Resource availability. Resource availability refers to the degree to which 
team members have access to the necessary resources for performing their 
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tasks successfully. Availability to the required resources, whether they are 
economic, material, legal, or intellectual, is needed for successful learning 
outcomes (Knowles, 1990). Limited financial resources and high costs are 
important failure factors for innovation projects (Garcia Martinez & Briz, 
2000). In most situations, the organization is responsible for supplying enough 
financial support. There are indications that in an open innovation context, the 
financial and intellectual support of the mother organizations is often inade-
quate and inconsistent (Haakansson & Snehota, 1995). So in brief, sufficient 
resource availability is not obvious for professionals operating in open innova-
tion teams, because the mother organizations and/or the partners are not very 
eager to provide them. This negatively influences the success of the overall 
innovation project, and to avoid this problem open innovation professionals 
face the challenge of mobilizing commitment to provide the necessary 
resources inside and outside their own mother organizations.

Innovation goal. The innovation goal describes what has to be made and/
or learned, the “nature of the task” (Dillenbourg et al., 1996). Research in 
learning sciences focuses on the influence of the complexity of the learning 
goal. The taxonomy of Bloom, who discerns between knowledge, compre-
hension, application, analysis, synthesis, and evaluation (Bloom, Englehart, 
Furst, Hill, & Krathwohl, 1956), is often used to describe the complexity of 
learning goals. To indicate the complexity of innovation goals, innovation 
management literature distinguishes between radical or discontinuous versus 
incremental or marginal innovation. Continuous improvements are often 
characterized as incremental or marginal innovations, as opposed to radical 
innovations (such as the introduction of a totally new type of machinery) or 
technological revolutions (consisting of a cluster of innovations that together 
may have a very far-reaching impact; Freeman & Soete, 1997). Literature on 
business alliances and networks refer to radical innovation as exploration and 
to incremental innovation as exploitation (Nooteboom, 2000). Organizational 
learning theories distinguish between low and higher order learning (Fiol & 
Lyles, 1985), single- and double-loop learning (Argyris & Schön, 1978), or 
Mode 1 and Mode 2 learning (Gibbons, 1994). Innovation management lit-
erature often distinguishes between the development of new products, new 
methods of production, new sources of supply, exploitations of new markets, 
and new ways to organize business (Fagerberg, 2005). In the learning sci-
ences, a distinction is made in types of skills, such as organizational skills, 
analytical skills, etc. Both disciplines assume that the type of innovation or 
learning goal influences the type of activities that must be undertaken to 
reach that goal (Inkpen & Dinur, 1998), but no empirical studies were found 
describing this relationship. The complexity or radicality is assumed to influ-
ence the nature of knowledge.

Nature of knowledge. Literature on knowledge creation, both in the field 
of HRD and organizational studies, discerns between types of knowledge, 
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knowledge tacitness, knowledge stickiness (knowledge that is difficult to 
transfer), and knowledge importance (Inkpen, 2000). The innovation goal 
influences the “tacitness of technology” (Roy, Sivakumar, & Wilkinson, 
2004) and the stickiness of knowledge (Szulanski, 2000). Hislop (2002) how-
ever argues that all knowledge has tacit and explicit components. This would 
mean that whatever the innovation goal is, it is always a challenge to share 
knowledge effectively, but that it may be more challenging in radical innova-
tion projects because of the different backgrounds and political agendas of 
the team members. Apart from that, the context influences the importance or 
value of knowledge. Open innovation teams typically operate in a highly 
competitive environment, in which their knowledge may have a high com-
mercial and scientific value. This means that professionals operating in open 
innovation teams regularly have to balance whether to share their knowledge 
with the other team members.

Level of uncertainty. Uncertainty is defined as “the inability to assign prob-
abilities to outcomes” (Zhang & Doll, 2001, p. 97). Fundamental uncertainty 
is typical of innovation projects (Schumpeter, 1934) and the level of uncer-
tainty is often high because of the nonlinear or disorderly character of innova-
tion processes, the instability of the team, and the lack of clarity in the 
information that circulates (Zhang & Doll, 2001). In addition, long-term goals 
generate a higher level of uncertainty as they make the causal relationships 
between decisions and the corresponding results unclear and increase the time 
span of feedback about the results of decisions (Zhang & Doll, 2001). Apart 
from these sources of uncertainty, open innovation team members also need to 
deal with uncertainties regarding the future of the relations and uncertainty 
about whether they can trust each other (Ring & Van de Ven, 1994). In such 
an environment with high levels of uncertainty and at the same time high 
competitive pressures to “discover new combinations,” a creative turmoil may 
create the dynamics to leave traditional paths behind and come up with radical 
innovations (Kessels, 2001). Yet empirical research shows that high levels of 
uncertainty (with respect to future costs and benefits) is also an important 
reason for the failure of many innovation projects (Garcia Martinez & Briz, 
2000). Simpson, French, and Vince (2000) studied learning groups as complex 
systems and explained this paradox. According to these authors, learning 
implies to come to know what is not known. This generates uncertainty, which 
in turn stimulates positive or negative responses, such as explorative or defen-
sive behavior. It can therefore be a significant challenge for the actors to dis-
cover ways of working effectively with these limiting forces in the learning 
process as well as with the more creative dynamics. Next to that, it is a chal-
lenge for professionals operating in open innovation teams to determine 
whether, and how, to continue a developmental effort in the absence of con-
crete performance information (Van de Ven & Polley, 1992), to strive for 
equilibrium in short- and long-term goals of innovation projects (Hermens, 
2001), and to find a balance between stability and risk (Brooks, 1994).
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Learning future. Learning future is the period of time participants will 
collaborate in the open innovation team. The relationship can be short-
term or long-term, from up to 6 months of interactions to 6 months and 
more (Haakansson & Snehota, 1995). A long-term orientation is likely to 
empower the collective learning process (Larsson et al., 1998), but more 
empirical research is necessary about how exactly and in which situations. 
Open innovation usually takes quite some time, suggesting that the teams 
have a long learning future and thus time to develop a good working rela-
tionship. However, alliance duration is often uncertain (Kogut, 1991) and a 
long-term relationship also means that relations must be sustained. It is 
therefore a challenge for open innovation team members to sustain a good 
relationship.

Discussion and Conclusion

Collaborative knowledge creation in open innovation teams can spark cre-
ativity, but many pitfalls, related to for example power distributions and 
political agendas, can make the process difficult and frustrating as well 
(Crossan & Inkpen, 1995). So far, HRD research has not paid much attention 
to open innovation teams. The growing interest of companies to form open 
innovation teams is however an opportunity for HRD to realize its strategic 
potential by extending personnel training and development to an interorgani-
zational level, thereby enhancing the interactive learning abilities of alliance 
personnel (Larsson et al., 1998). This article explores the way in which indi-
viduals interact and the challenges they may face when creating knowledge 
collaboratively in open innovation teams. An extensive review and synthesis 
of studies and theories in HRD, organizational, and learning sciences was 
executed and led to a richer understanding of the processes taking place. It 
resulted in a knowledge creation model (see Figure 1) that shows how indi-
viduals interact at both the individual and group level, leading to different 
kinds of knowledge situated at different levels. In this respect, the model fills 
a gap in knowledge creation models used in HRD because the model clearly 
shows how knowledge is created on an individual and group level, thereby 
integrating different views on knowledge. Table 2 supplements the HRD 
literature with an overview of the challenges of working in open innovation 
teams. The review of the team characteristics makes clear that interorgani-
zational learning has advantages as well as disadvantages. The involvement 
of different organizations in the process may reduce the risk and uncertainty 
of product success, but it may, at the same time, cause many difficulties for 
professionals operating in open innovation teams. HRD tends not to explore 
how topics such as power and political agendas cause problems to learning 
(Blackler & McDonald, 2000), through which an “overly romanticised view 
of collaboration” has been developed (Raeithel, 1996). Bing, Kehrhahn, 
and Short (2003) suggest that studies in HRD should be more focused on 
solving real problems that matter to stakeholders outside HRD, to strengthen 
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the strategic importance of HRD in the organization. By exploring the col-
laborative knowledge creation process and highlighting the challenges of col-
laborative knowledge creation in open innovation teams, we have taken a first 
step in explaining the high failure rates of open innovation teams and elicit the 
real problems that matter to stakeholders outside HRD. Obviously more steps 
have to be taken to get a complete picture, not to mention to discover the 
means by which to lower failure rates and the role HRD could play in this. We 
suggest three areas for further research:

1.	 Research on the robustness of findings.

The different research disciplines appeared to complement each other surpris-
ingly well. In the learning sciences, for instance, it was hard to find studies 
on power differences within the team, whereas there is a wealth of knowledge 
on power differences outside the team or autonomy. In the organizational sci-
ences, we found the opposite. Combining these different strands of thoughts 
resulted in an extensive overview of the processes that play a role in open 
innovation teams and how they are interrelated. However, the many interre-
lated factors in the literature raise questions on the robustness of these find-
ings. For instance, we may see team diversity as a positive aspect for an open 
innovation team, but this might be true only when there is a good learning 
climate. Furthermore, it is not clear whether this interaction between team 
diversity and learning climate holds for different types of open innovation 
teams, because the contexts of the studies were very different. And maybe 
there are other intervening variables that we have not considered yet. 
Moreover, many studies in organizational sciences use concepts at the team 
and individual levels but measure them at the organizational level. The con-
cept of cognitive distance, for instance, is in both learning and organizational 
sciences defined as the difference in beliefs between individuals, which is 
used to measure the diversity in teams. In organizational studies, however, the 
cognitive distance is operationalized at the organizational level by for exam-
ple the different types of patents various organizations possess, whereas in 
other disciplines attempts are made to measure the concept at an individual 
level. Next to that, many researchers do not make a distinction between, for 
instance, team diversity and cognitive distance. They claim to measure cogni-
tive distances by measuring team diversity. Team diversity in itself does not 
necessarily imply that there are cognitive distances. We simply do not know 
yet what the impact of the different measurement methods is on the outcomes 
of the various studies and therefore have to be very careful when interpreting 
results and drawing conclusions on what challenges are more or less relevant 
to explain failures of open innovation teams. Further research should there-
fore include empirical studies to validate the factors and interrelationships 
identified in the present study.
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2. Research on the uniqueness of challenges for open innovation teams

In this article we claim to have identified challenges typical for collaborative 
knowledge creation in open innovation teams. However, we do not know to 
what extent these challenges are unique for an open innovation setting. 
Interdisciplinary teams or closed innovation teams (especially those within 
large companies) may have to cope with the same kinds of challenges as (some) 
open innovation teams. Further empirical research should therefore investigate 
whether the challenges derived are unique to an open innovation setting.

3. Research on how to facilitate open innovation teams

Additional research is needed to investigate how to deal with the identified chal-
lenges most effectively. Some authors question the usefulness of diverse teams 
because of the challenges (Newell & Swan, 2000), but others think that collabo-
ration is in itself neither efficient nor inefficient but works under certain condi-
tions (Dillenbourg et al., 1996) and needs support (Horwitz, 2005). The 
involvement of HRD expertise is recommended to take advantage of the orga-
nizational diversity in open innovation teams and to master their challenges. It 
is not only an opportunity for open innovation teams to integrate knowledge 
about interpersonal aspects of collaboration and prepare for working in open 
innovation contexts but also a chance for HRD to realize its strategic potential 
in the organization. HRD practitioners should familiarize themselves with the 
dilemmas professionals encounter in innovation teams. There is for instance 
much knowledge on how to create a safe learning climate, but this knowledge 
rarely is applied in an interorganizational context. HRD practitioners could for 
instance offer strong incentives for learning on the job, such as coaching by 
more experienced peers. However, “more” experienced peers are not always 
available and on top of that, learning by doing can have tremendous costly side 
effects. To illustrate, good external partners are hard to find, trust is slowly built, 
but with one mistake by one employee it can be gone, and with that a fruitful 
collaboration. More accurate knowledge has therefore to be built on how profes-
sionals need to deal with the challenges they face. With this knowledge, HRD 
professionals can select and train open innovation professionals ex ante and 
mingle in the composition of the team. It is suggested that the way open innova-
tion professionals operate largely determines the success rate of open innovation 
teams (Larsson et al., 1998) and that they need strong influencing and trust-
building skills, but this human side of innovation has not been investigated yet 
(Moss Kanter, 2006). As such, additional insight is needed on which competen-
cies individuals should be selected, trained, and grouped into teams. Further 
research should therefore focus on the competencies that professionals operating 
in open innovation teams need. HRD researchers can then focus on these com-
petences and learn how to facilitate open innovation teams.
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Note

1. As opposed to “closed innovation” where companies develop and market innovations by 
themselves.
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