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7.1 Introduction

Analyzing the substantial development of the Internet in the last few decades, we 
have witnessed a growing participation of people in online activities and Internet-
based collectives. Due to the advances of new technologies—in particular the ubiquity 
of mobile computing—people are no longer constrained as passive consumers 
(Leadbeater, 2005). Consequently, the ways in which people communicate, collaborate 
and innovate have changed dramatically by the use of online community platforms, 
blogs, social network sites and other Web 2.0 applications. Indeed, the Internet 
has triggered fundamental changes in innovation and collaboration due to the 
opportunities it provides for seizing talents and resources at a negligible cost (Van 
Osch and Avital, 2010). Through new online platform, users are able to contribute 
and generate content of their own interest, while simultaneously contributing to 
the goals of others. 

An important source for innovation and creativity on the Internet are generative 
collectives: a virtual organizational form which acts of rejuvenating, reconfiguring, 
reframing and revolutionizing occur in unparalleled scale and scope in ways not 
heretofore theorized. Despite a general awareness that Internet-based collectives and 
online platforms are important virtual places for generative acts to occur (O’Mahoney 
and Ferraro, 2007; Tapscott and Williams, 2006; Von Hippel and von Krogh, 2003; 
Von Krogh and Von Hippel, 2006; Alexander, 2006; Feldman, 2002; Kaufmann et al., 
2003), we know very little about the characteristics of collectives that influence their 
generative capacity. Hence, understanding the generative capacity of collectives is 
important, not only because of the increasing proliferation of such collectives, but 
also because they shed light onto a set of dimensions of collectivity that influence 
grassroots creativity and innovation. Exploring these dimensions and their effect on 
collective generative capacity—through studying Internet-based collectives—can 
fundamentally affect how we theorize creativity and innovation in organizations. 

Chapter 7
Exploring Generative Collectives: 

A Multiple-Case Study on the Role of Structure, 
Cognition and Technology
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Therefore, this chapter sets out to explore the structural, cognitive and technological 
dimensions of three Internet-based collectives—Nabuur, C,mm,n and I&I—in order 
to understand how these dimensions affect their collective generative capacity. 
Based on the findings from this longitudinal multiple case study, the theoretical 
framework proposed earlier in this thesis will be explored and refined. Furthermore, 
the findings will be used to assess the applicability of the structural typology of 
generative collectives and the equalizer of collective generative capacity as proposed 
in Chapter 3 and 4. 

In what follows, I will briefly describe the findings from the multiple-case study 
as described in Chapter 6.2 with respect to the effect of structure, cognition and 
technology on the generative capacity of the three case collectives. 

7.2 Structure

Within the organization science literature the relationship between structure and 
innovation has been analyzed and theorized repeatedly (Jansen et al., 2006; Atuahene-
Gima, 2003; DeCanio et al., 2000; Damanpour, 1991; Sapolsky, 1967), demonstrating 
that structure is an important dimension for understanding collective generative 
capacity. In the context of online communities, it has also been argued that structure 
has an important impact on the ability of these communities to be creative and 
innovative, (Butler, 2001), however, we know very little about the effect of different 
structural configurations on the generative capacity of Internet-based collectives. 

As proposed in the theoretical framework underlying this thesis, when studying 
generative collectives, two structural dimensions of collectives in particular are 
essential for understanding the relation to collective generative capacity, namely level 
of transience and level of laterality. In what follows, the structural configurations of 
the three case collectives with respect to these two dimensions will be discussed. 
Furthermore, the three case collectives will be modeled according to the structural 
typology of generative collectives proposed in the theoretical framework underlying 
this thesis. 

7.2.1 Nabuur

In the case of Nabuur, the findings show that the collective is relatively stable 
and hierarchical. Nabuur exists since 2001 and has developed a substantial set of 
procedures for the application and assessment of its Villages, for the training of its 
Local Representatives and Facilitators as well as for guiding and coordinating the 
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efforts of its Neighbors (i.e. volunteers). Even though several of Nabuur’s projects 
are somewhat transient in nature, the collective on the whole is relatively stable as 
demonstrated by the important role of standards and procedures in Nabuur. 

“Once we have that format, that standard, if we have that standard figured 
out, which involves legal and technological issues, and then we would love 
to get as many others to join this as well.”

The relatively hierarchical nature of Nabuur becomes apparent from the decision-
making process, which involves a formal board that approves or disapproves 
all proposals and decisions. Furthermore, within particular projects the Local 
Representative and the Facilitator play a central role in coordinating the projects 
and in supervising volunteers’ activities. Hence, both the collective in general and 
the projects in particular are hierarchical in nature. Yet, the focus groups with 
the members of Nabuur revealed that most of the volunteers (i.e. Neighbors) are 
dissatisfied with this hierarchical way of organizing and feel that there is a distance 
between the formal board, which makes the important decisions, and the volunteers 
that do the day-to-day work. 

“It [Nabuur] becomes a kind of traditional organization…Nabuur is more 
like a community organization, you share everything and people contribute 
whatever they have…now we just think like a normal organization, where 
you have an executing committee and a kind of administrative board that 
supervise. People from below, they can give some input, but not really.”

Furthermore, the volunteers argued that this formal board, which is involved in 
approving and making decisions, slows down the overall generative process. As a 
result, volunteers feel ignored and are less motivated to contribute to Nabuur. 

“The problem we have now is that we as volunteers are sitting there, giving 
input, but waiting for people, the board, to do something, because they are 
kind of bosses, well, we think of them as our bosses. You give some input 
and you are going to wait for that person to act, and that person doesn’t 
act, and you get angry.”

Alternatively, the volunteers indicated that they felt that volunteers themselves should 
be in charge of coordinating what happens with respect to specific topics of their 
own interest. In this way, every volunteer is able to handle issues or make decisions 
regarding projects that belong to his or her specific area of expertise rather than 
having a central board decide issues in all areas. 
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“I’m not sure of this overall controlling board, but around that potentially 
you have groups with particular skills and interests. I’m sort of in favor of 
groups where people with a particular interest, the website itself is one 
obvious example, come together and coordinate the stuff in that area.”

Recently, the founder of Nabuur indicated that it wants to move away from having 
central committees taking decisions toward assigning specific responsibilities to 
the volunteers. 

“At this moment, we’re thinking and working on completely eliminating the 
central committee, altogether and turning over even more responsibilities 
to the users and developers. We are seeing a transition where the power 
is more and more transferred into the hands of the individual user.” 

However, this transition is not yet implemented. 

Therefore, in sum, it can be concluded that Nabuur has a relatively stable and 
hierarchical structure, as illustrated by 1) its clear rules and procedures governing 
the behavior of members, 2) the formal board that supervises and coordinates 
Nabuur’s volunteers and activities, and 3) the formal board that has the decision-
making authority over all important topics and projects. 

7.2.2 C,mm,n

In the case of C,mm,n, the findings show that the collective is relatively stable 
and hierarchical. C,mm,n was founded in 2007 and envisions achieving its goal of 
society-wide sustainable mobility in 50 years. Consequently, the community indicates 
that it wants to preserve a relatively stable and continuous membership: 

“The organizational structure in the form of a platform should invite 
people of different levels of expertise to get involved in the process and to 
stay an active member for a period of time significant to the development 
process, so that continuity can be preserved.” 

Furthermore, given the technologically complex nature of the subject matter—
sustainable mobility—people who want to become a member of C,mm,n need to 
possess at least basic knowledge about design and engineering in order to make 
a contribution. Consequently, it is unlikely for amateurs to become a full member, 
hence the community breeds a certain sense of exclusiveness in which members are 
not easily exchangeable (Fleck, 1935).
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C,mm,n also displays characteristics of a hierarchical collective in the sense that 
it evolves around the C,mm,n foundation and board, which formulate the rules 
and guidelines for “how we do things here”. Therefore an obvious distinction exists 
between core members and peripheral members, with the core members evidently 
occupying the leading position. This distinction becomes further apparent from 
the status of technological people, who are considered “a vital part of the design 
process”. Given that the technological members of C,mm,n develop the actual electric 
car, these members belong to the esoteric elite. At the same time, the volunteers 
who are engaged in other less technical, more peripheral tasks—e.g. writing the 
C,mm,n wiki and updating the website—are considered less significant and therefore 
comprise the exoteric mass.

This obvious distinction between core and peripheral members results in different 
levels of authorization and clear hierarchical characteristics. One noticeable 
indication hereof can be found on the C,mm,n online collaboration platform. This 
platform allows some members a higher level of access than others. Members with 
a lower status can only view workspaces (e.g. car exterior, car interior etc.), but 
cannot view the different solutions or documents that have been uploaded onto 
that workspace until permission has been granted by the workspace lead member. 
The important role of this workspace lead member is not limited to granting other 
members access to a workspace’s documents, but also includes the authority to 
remove users from the entire platform. 

Nonetheless, there appears to be a tension between hierarchical closeness and lateral 
openness in the desire of the community to lower entry requirements and barriers 
in order to encourage participation and invite more people to contribute. 

“Everybody is welcome to use the designs, to adjust them or to sell their 
own. Anyone who wants to contribute to C,mm,n can.”

Yet, in sum, C,mm,n should be considered relatively stable and hierarchical, as 
demonstrated by 1) its aim to preserve a relatively stable and continuous membership; 
2) the existence of the C,mm,n foundation and board which formulate the rules and 
guidelines for general members to adhere to; 3) the clear distinction between core 
(i.e. esoteric elite) and peripheral members (i.e. exoteric mass); and 4) the role of 
workspace lead members that hold authority over C,mm,n’s online collaboration 
platform. In this context it is important to note that C,mm,n’s relatively stable and 
hierarchical nature appears to be partially related to the technically complex nature 
of the collective’s task domain.
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7.2.3 I&I

In the case of I&I, the findings show that the collective is highly transient and 
lateral. The I&I collective consists of project teams of approximately six members that 
engage collectively in the design and development of a digital innovation for sustainable, 
urban living within a four months timeframe. The majority of members of the I&I 
collective emphasized that the transient (i.e. temporary) nature of the projects had a 
positive effect on the generative process by stimulating people to be engaged and efficient. 

“Maybe this was also due to the knowledge that this project was temporary, 
and that we did not have to see each other again after the quest would be 
finished: there was no need to be nice or to collaborate, only to reach a 
goal: there was only a short time to show what you are worth, and no-one 
wanted to leave unnoticed and let their part of the great quest be hidden.” 

Although the teams dissolved after the four months timeframe, the common objecti-
ve—to design and develop an innovation—stimulated people to engage expeditiously 
at their best, while they last. As members did not expect to meet again in the future, 
each team member did “not [need] to invest time and energy into forming a tight bond 
with each other, but rather [had] to avoid conflicts as much as possible, focus on the 
goal of the project and get things done.” Hence, people could be entirely focused on 
the innovation process, rather than on managing relationships. 

Furthermore, as result of the one-off nature of the collaboration, members felt that 
they could more openly express themselves throughout the innovation process 
which positively affected team engagement: “Since there are no more projects you 
can be yourself, all ideas can be spit out without being ashamed afterwards”, and “The 
temporariness of the project helped me to express my mind and opinion more freely 
than I usually do, e.g. with co-workers or friends. Personally, this has been a good 
experience, because it helps me to better function in a group and it prevents me from 
being frustrated. It also helped the innovation process, because after I expressed my 
concerns, people were more engaged and committed.”

Besides its transient nature, I&I also displays characteristics of a lateral collective. For 
instance, most teams indicated the lack of a team leader or team management and the 
relatively equal position and role of the different members in the team. Some teams 
did appoint a team leader, however, this function was merely administrative and not 
authoritive—“There is a group leader but he is appointed to cooperate with the other 
group members”. Thus, team members shared equal responsibilities and authority. 
“We were all working on the same level and we all shared mutual responsibility.” 
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And “There is no clear group leader, which could be seen as a positive aspect because 
everybody’s opinion weights the same as the others”. Hence, control in the teams did not 
reside in a centralized actor but rather emerged from the decentralized interactions of 
all actors involved, thereby leading to a democratization15 of the innovation process. 

The majority of teams acknowledged that the lack of a team leader and the equality 
of team members had a positive effect on the innovativeness of the project: 

“In sum, the fact that everybody took initiative, and that ideas and opinions 
from all the group members were considered to be valuable, clearly 
contributed to the end result of the project”. 

Some team members, however, remarked that a group leader would have been helpful 
at times in order to converge and make decisions fast, particular in the light of the 
short timeframe for innovation. The need to converge, hence, to make fast decisions 
was primarily crucial in the first stage of the projects, where teams had to decide on 
one idea which they were going to develop further. “Due to the lack of leadership we 
often find ourselves in long discussions” and “The lack of a leader becomes apparent on 
points where decisions need to be made and where procedural guidance is required”. 

Yet, many groups solved the issue of convergence through a democratic voting 
mechanism. Partially encouraged by the platform the teams used, which offered 
the function to list different ideas and vote on each of them, groups developed an 
“unwritten rule” that “whenever we could not decide we immediately switched to voting”. 
This method was considered effective and efficient, “since we are with six [members], 
most ‘never-ending’ discussions can be ended with a simple vote”.

In sum, I&I can be considered relatively transient and lateral given 1) its temporary and 
one-off nature to design and develop an innovation in four months, 2) the lack of team 
leaders, and 3) the equal levels of responsibility and authority of all group members. 

7.2.3 Juxtaposing Structural Configurations of the Three Case Collectives

In short, Nabuur and C,mm,n are relatively stable and hierarchical, whereas I&I is 
relatively transient and lateral. These different structural configurations of the three 
case collectives are summarized in Table 7.1.

15 Yoo (2009) uses the term polyarchy in this context (Greek: poly means many, arkhe means 
rule) to describe a form of government in which power is vested in many persons, of whatever 
order or class (Webster, 2009).
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Based on the summary of structural characteristics of the three case-collectives from 
Table 7.1, the three collectives can be mapped according to the structural typology of 
generative collectives as proposed in the theory section of this thesis. Modeling the 
three collectives, it becomes evident that Nabuur and C,mm,n most clearly resemble 
the institution ideal type, although some of the projects in these collectives are more 
transient, yet, hierarchical and therefore potentially resemble the project ideal type. 
I&I, on the other hand, most clearly resembles the waves’ ideal type (see Figure 7.1) 
given the transient and lateral nature of the I&I project teams.

7.3 Cognition

Given the knowledge-intensive and collective nature of creativity and innovation 
in generative collectives, distributed cognition is important for coordination and 
collaboration in generative acts (Hutchins, 1990, 1991, 1995; Boland et al., 1994; 
Schön, 1983; Wenger, 1998). As discussed in the theory section to this thesis, three 
processes of distributed cognition are particularly important in the context of 
generative collectives, namely reflection, interaction and representation (Boland et al., 
1994). Besides a theoretical understanding of the importance of distributed cognition 
for coordination and collaboration, we know very little about the effect of processes 
of distributed cognition on the generative capacity of Internet-based collectives. In 
what follows, the processes of reflecting, interacting and representing underlying 
distributed cognition in each of the three case collectives will be discussed. 

Table 7.1 Juxtaposing Structural Degrees of Freedom of the Three Case Collectives

Structural Degrees 
of Freedom

Nabuur C,mm,n I&I

Level of transience Generally low; yet, 
some projects are more 
transient in nature
	Exists since 2001
	Strong rules and 

procedures for 
governing individual 
member behavior

Generally low; yet, some 
projects are more transient in 
nature
	Exists since 2007
	Strong rules and procedures 

for governing individual 
member behavior

	Sense of exclusiveness of 
membership

High; only projects that 
are transient
	Existed for four 

months
	Natural process 

without rules and 
procedures

Level of laterality Generally low 
	Formal board with 

complete decision-
making power

Generally low
	Esoteric elite with decision-

making power 
	Workspace lead members 

with authority over platform 
workspace

Generally high 
	No clear group 

leaders or managers
	Equal responsibilities 

and authorities for 
each group member
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7.3.1 Nabuur

In the case of Nabuur, the findings show that the collective has relatively low levels 
of reflecting, interacting and representing. 

In the context of generative collectives, the cognitive process of reflection refers 
to the questioning and challenging of fundamental assumptions that form the basis 
for collective acts in order to uncover potential flaws. Collective reflection-in-action 
(Levina, 2005; Schön, 1983) determines how individuals address uncertain and non-
routine, yet, repetitive, challenges that the collective deals with in practice. Given that 
Nabuur deals with uncertain and non-routine challenges that occur in poor regions 
in the world and that its projects depend on the collective efforts of local and non-
local volunteers, reflection is crucially important for the success of conducting these 
projects as well as for solving challenges. 

The analysis of the discussion boards, blogs and platforms that Nabuur uses reveals 
that most members merely post ideas, but do not actively respond to, challenge or 

Figure 7.1 The Typology of Generative Collectives.
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reflect on each other’s ideas. Although Nabuur brings together a large variety of 
people from different cultural, geographic and professional backgrounds, thereby 
creating a collective with a high potential for reflection, the actual reflectivity 
between members of the collective is low. This appears to be partially related to 
the culturally and politically sensitive nature of the task domain, so that people feel 
the need to treat each other in a friendly and respectful way, hence, avoid providing 
critique. 

In the context of generative collectives, the cognitive process of interaction refers 
to the need for dialogue and conversation in the context of collective acts. Dialogue 
and interaction helps people in the collective to discuss, contrast, and negotiate 
assumptions, interpretations and meanings as a basis for shared understandings. 
Given that the success of Nabuur’s projects depends on the interactions and 
discussions among different volunteers, interaction is indispensable. Nabuur 
provides many different platforms for this interaction to occur, such as a blog and a 
chat function on the Nabuur website as well as several discussion groups on existing 
social network sites, including Twitter, Facebook and LinkedIn. 

The analysis of the discussion boards, blogs and platform that Nabuur employs reveals 
that there is an oscillation between long periods of no or low levels of interaction 
and periods with more intense interactions. Periods of intense interactions generally 
coincide with the emergence of or important evolutions in projects. Correspondingly, 
the remarks of Nabuur members indicate that regular interaction is considered crucial 
for project progression and for generating ideas: 

“The fact that there was this regular interaction, (…) they were always 
invited and that made them feel so involved, that at one point in time 
they started to move.” and “But when you talk, there is progress. If you 
make phone calls, (…) if you are text chatting it’s very good. And we can 
get very good ideas, we understand it, so we can get really good results.” 

Besides the positive effect of high levels of interaction on project progression and 
collective generative capacity, it is also necessary to cultivate and sustain trust as 
well as to keep each other informed: 

“Because part is, the trust issue, that you hear something from one another 
from time to time. That’s a crucial part of the mechanism. And if that 
person is in the field, dealing with rebels, or whatever, or has malaria, then 
it’s really important that you hear something and know what’s going on, 
rather than not hearing something for a couple of weeks.” 
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Yet, despite this general awareness of the need for interaction, the activity levels 
on the Nabuur blogs and discussion groups reveal that members only infrequently 
engage in dialogues. 

In the context of generative collectives, the cognitive process of representation 
involves the production, sharing, and use of objects in order to (1) coordinate work, 
(2) create a common understanding for reflection and interaction to occur and (3) 
to capture and externalize generative outcomes. The Nabuur community is entirely 
dependent on online interactions and collaboration, hence, representations are an 
important way to keep other community members informed and engaged by posting 
pictures or other representational forms online. Yet, the analysis of the Nabuur’s 
discussion boards, blogs and platform shows that very few representations are 
posted and distributed. 

Nevertheless, the absence and subsequent need for representations is expressed by 
Nabuur’s members. They argue that representations are not just necessary to keep 
each other informed, but also to attract attention to new or existing projects. 

“You want to be able to see fast what is this about, with a photo. Just 
what would make you sell your projects better? Can I see your page? (…) 
A picture says more than a thousand words.” 

Furthermore, they indicated this is currently not the case; rather “I have to search 
around for photos of the village… to see a picture … that makes no sense”. Hence, the 
use of representations is not only crucial for communicating progress and creating 
a shared understanding from which geographically dispersed volunteers can 
collaborate and coordinate their projects, it can also help attracting new volunteers 
to projects through triggering excitement. 

In sum, although Nabuur acknowledges the importance of reflecting, interacting 
and representing for the successful implementation of projects, overall it displays 
relatively low levels of reflection, interaction and representation. 

7.3.2 C,mm,n

In the case of C,mm,n, the findings show that the collective has relatively low levels 
of reflecting, interacting and representing. 

Given that C,mm,n deals with complex challenges that require collective efforts of 
different parties—technical, political and social—reflection is crucially important 
for the success of dealing with these challenges. The data show that members of 
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C,mm,n acknowledge the need for a diverse member base in order to stimulate the 
sharing and reviewing of ideas: 

“Many people, including individuals, companies, universities and others, 
need to be sharing and discussing ideas and designs in order to further 
develop everything that’s C,mm,n.” 

Furthermore, since C,mm,n operates under an open source license, it is crucial that 
people relate to each others’ ideas, challenge them and improve them: 

“The C,mm,n group aims to accelerate the process of innovation by using 
open source knowledge…This cycle insures that the community will grow 
and creates an acceleration of the innovation process.” 

However, in practice, the online collaboration platform shows that people primarily 
post their own ideas and concepts, but they do not actively discuss or improve each 
other’s ideas and concepts. 

Given that the success of C,mm,n’s projects depend on the interactions and discussions 
among different groups of people, interaction is indispensable. Like Nabuur, 
C,mm,n is also characterized by an oscillation between long periods of no or low 
levels of interaction and periods with more intense interactions. These periods of 
intense interactions are usually triggered by the C,mm,n garages—which are face-
to-face meetings organized (bi-)annually. These garage meeting usually trigger the 
emergence of new projects or result in some important developments in existing 
projects, consequently, more intense interactions on the C,mm,n platform are spurred. 
This implies that the C,mm,n garages, based on intense offline (i.e. face-to-face) 
interactions and brainstorming sessions, create a momentum that translates back to 
and is continued in the online setting. However, these periods are usually short-lived. 

In order to trigger more intense interactions and discussions, C,mm,n developed 
an online collaboration platform, however, the activity scorings16 on this online 
collaboration platform shows that most members and projects are inactive. 
Nonetheless the aim of this platform was to serve as “some intelligent software, which 
combines all the specific knowledge; so you know something, I know something, but if 
we put that together, there is something on a higher level”. Furthermore, the platform 
was also developed to trigger “collaboration with other organizations such as NGO, 
technical universities and government agencies, which will benefit the development 

16 The C,mm,n collaboration platform has a traffic light rating system for showing the amount of 
activity of people and projects with red showing inactive members or projects and green showing 
active members or projects. 
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of ‘C,mm,n’ products.” Yet, in practice little interaction appears to occur between the 
members of C,mm,n except for the occasional garage meetings and subsequent online 
discussions that are triggered by these meetings. 

Given that C,mm,n evolves around the design and development of electric vehicles 
and operates under an open source license, the production, sharing and use of design 
sketches and drawings—i.e. representations—are crucial for the core task of the 
community. 

“The blueprints of the C,mm,n car, the services and business cases develo-
ped are publicly available under an open source license.” 

The stimulating of the sharing of sketches and blueprints was one of the main aims 
for designing and developing the online collaboration platform. However, the level 
of activity in the platform as well as the actual documents that are stored on there 
show that members do not actively develop or publish representations of their 
projects and ideas. 

Besides using representations internally—i.e. for C,mm,n members to coordinate and 
collaborate their innovation projects—representations also proved very useful to make 
people outside C,mm,n aware of their projects and innovation. For instance, in 2007, 
C,mm,n presented the blueprints and a first prototype of the C,mm,n electric car on the 
Amsterdam Motor Show “And this was in 2007, when we first presented on the AutoRai 
[Amsterdam Motor Show] as an environmental organization. When we were presenting the 
outcome we really got everyone’s attention.” Unfortunately the participation of C,mm,n in 
the Amsterdam Motor Show was a one-off event and since then no efforts have occurred 
to use representations for making the outside world aware of C,mm,n’s projects. 

In sum, although C,mm,n acknowledges the importance of reflecting, interacting and 
representing and developed an online collaboration platform aimed at triggering 
these activities, the collective displays relatively low levels of reflection, interaction 
and representation. 

7.3.3 I&I

In the case of I&I, the findings show that the collective has relatively high levels 
of reflecting, interacting and representing. 

Given that I&I encompasses multiple project teams which each consist of people from a 
variety of backgrounds, the diversity in project teams provides the necessary conditions 
for reflection to take place, as reflected in the following remarks of team members. 



Exploring Generative CollectivesChapter 7

188

“The different backgrounds ensure that everybody is critical on different 
topics, gives attention to different aspects in the innovation process, looks 
at the innovation from different perspectives, makes use of their knowledge 
where it will be useful and provide a lot of creativity and innovativeness 
during the project.” 

Another respondent indicated: 

“Based on my experience during the course I really noticed that a diverse 
team of people with different characters and specialties help in coming 
up with a good innovation. Besides helping with coming up with a good 
innovation, different types of people can help in viewing issues from 
different perspectives and that helps in understanding the whole picture”. 

As abovementioned, the I&I teams discussed that the transient nature of the project 
made it easier for them to be critical and to express one’s ideas and opinions more 
freely. Consequently, the groups emphasized that this open discussion of ideas helped 
them to be generative. 

“In our case we had perfect communication, which influenced the final 
result because all the time we were discussing, negotiating and sharing 
different kinds of solutions, so everybody shared freely the ideas and then 
we analyzed them later.” 

And 

“There where many different (and clashing) opinions in our group. We’ve 
had a large amount of discussion and negotiations on both small and big 
topics. This made that in the end most of the innovation was something 
that was thought about and criticized by most of the group”.

Additionally, an analysis of the blogs and the I&I platform reveals that people 
actively responded to each other’s ideas and posts. The teams explicitly acknow-
ledged how these reflections stimulated the innovativeness of the project, being 
critical, negotiating different opinions and analyzing the same issue from different 
perspectives. 

“E.g. the blog is filled with a very diverse set of ideas and challenges. All 
based on the different perceptions of the group members. The reactions 
on each other’s posts and comments, thus the interaction, were therefore 
of great importance to the final result”. 
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Given that the I&I teams had very little time to complete an innovation, intense 
interactions and collaborations were crucial to pass through all the stages of the 
innovation project and deliver an innovation concept within the four months 
timeframe. Almost all teams reported high levels of interaction and argued that 
this was positively related to the outcome of the project: 

“I think that interactions are crucial in any group innovation process. When 
you are working with different members in an innovation process you get 
all sorts of ideas. Every member has a different background with different 
personalities. I really think this helps to come up with a good project.”

Most teams emphasized that interactions were important at every stage of the process 
and had an important effect on the innovativeness of the end product: 

“Interactions with the group members in every stage of the process affect 
the end result. I think in a good matter. By interacting with each other, 
everyone has a different point of view and by combining these views, the 
result will get better.” 

Another respondent said: 

“All these kinds of interaction affected our final result. At the beginning 
we were just thinking about a sort of reflective tape material we could 
place near the highway. But through conversation and social interaction 
we’ve asked ourselves questions which made all of us think more deeply 
about the idea”.

Finally, given the need to adequately coordinate the design and development of the 
innovation process, the production, sharing and use of representations was crucial 
throughout this process. The importance of representations for creating a common 
understanding or common ground, from which the group is able to coordinate 
teamwork, was emphasized repeatedly: 

“These representations have a positive effect to the innovation process, 
because the group can have deeper understanding on the result and the 
process the group should follow to reach this result”. 

Furthermore, the majority of I&I teams emphasized that the more concrete the 
representation—e.g. drawing, images or prototypes—the more it helped team 
members to communicate their ideas to each other and to other teams as well as to 
develop and improve the final product. 
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“The use of pictures and drawings helped us to be creative about our 
innovation… Instead of using just words to describe a progress, visuals could 
be used which helps us to gain another mode of thinking about innovation. 
It makes fantasy look real, ands shows that a fantasy is realizable.” 

In short, I&I displays high levels of reflection, interaction and representation, which 
appear to be positively related to the generative capacity of the different I&I teams. 

7.3.4 Juxtaposing Cognitive Processes in the Three Case Collectives

With respect to cognition, the different levels of reflection, interaction and represen-
tation of the three case collectives are summarized in Table 7.2. Furthermore, the 
table links the observed levels of reflection, interaction and representation to the 
theoretical framework proposed earlier in this thesis, hence, it offers a classification 
of the levels of reflection, interaction, and representation of the three collectives. In 
short, Nabuur and C,mm,n display relatively low levels of reflection, interaction and 
representation, whereas I&I displays much higher levels of reflection, interaction 
and representation.

7.4 Technology 

Generative processes in Internet-based collectives emerge from the interaction 
of people with each other and with the technological platform on which these 
interactions occur (Latour, 1992; Orlikowski, 2007; Nicolini, 2009; Okhuysen and 
Bechky, 2008; Levina, 2005). As discussed in the theory section to this thesis, two 
technological dimensions of these platforms are particularly important in the context 
of generative collectives, namely level of tailorability and level of openness (Zittrain, 
2008; Avital and Te’eni, 2009). Besides a theoretical understanding of the importance 
of tailorability and openness for evoking and enhancing collective generative capacity, 
we know very little about the effect of these two characteristics of platform on the 
generative capacity of Internet-based collectives. In what follows, the platform of each 
of the three case collectives will be analyzed in the light of these two dimensions.  

7.4.1 Nabuur

Nabuur offers its members a website (see Appendix 7.1) including a chat function 
and a blog as well as the ability to join the Nabuur groups on different social network 
sites, namely LinkedIn, Facebook and Twitter (see Appendix 7.1). 
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Tailorability refers to the extent to which users are allowed to modify and redesign 
the technology in the context of use. Nabuur emphasizes the importance of having a 
website that serves the needs of the people using it: 

“I think more emphasis should be given to the local representatives 
from the villages. I’m worried because they are the ones that are really 
encountering these problems [with the website]. The changes on the 
website are trying to facilitate them to continue their work.” 

Table 7.2 Juxtaposing Cognitive Degrees of Freedom in the Three Case Collectives

Cognitive Degrees 
of Freedom

Nabuur C,mm,n I&I

Level of reflection Habitual action
	Activities are 

performed 
without significant 
contemplation 
about alternatives or 
applicability

	No attempt is made 
to understand or 
challenge underlying 
concepts or ideas

Habitual action
	Activities are performed 

without significant 
contemplation 
about alternatives or 
applicability

	No attempt is made to 
understand or challenge 
underlying concepts or 
ideas

Critical reflection 
	Teams recognized, 

critically reviewed and 
challenged underlying 
assumptions. 

	Critical reflection was 
triggered by diversity of 
members

Level of 
interaction

Generally low 
interaction; yet, during 
the emergence or 
important evolution of 
projects higher
	 Primarily one-way/

asynchronous 
delivery of 
information rather 
than two-way 
exchange

Generally low interaction; 
yet, during the emergence 
or important evolution of 
projects higher
	 Primarily one-way/

asynchronous delivery 
of information rather 
than two-way exchange

Generally high interaction
	Everyone is engaged 

in dialogues, including 
people from outside 
teams

	Use of both 
synchronous and 
asynchronous 
communication means

Level of 
representation

Generally low levels 
of representation 
using global cognitive 
representations
	Mere linguistic 

descriptions of 
projects

Generally low levels 
of representation 
using global cognitive 
representations
	Mere linguistic 

descriptions of projects
	Yet, more concrete 

representations were 
used more frequently 
in the early days of the 
collective

Generally high levels of 
representation using 
concrete physical 
representations
	Visual representations 

regarding project 
progress and outcome 
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Another respondent stated: 

“Just like communities design things together, discuss together, they can 
also provide the input for a system that serves their need”. 

Nabuur’s volunteers have voiced several requests for new functionalities in accor-
dance to new or changing needs and circumstances. 

“If I get to this page, I want to see some information about the neighbors, 
see how many volunteers, what are the success stories. That’s important. 
And I also want to see new messages, what are the new messages that are 
important for me. (…).I would like to have some forward function, so I can 
forward my message to others and invite new people (…) I would like to 
be able to SMS updates to the contributors.” 

Yet, despite these requests, the website has not been changed or adapted accordingly: 
neither by the users, who do not have the ability or authority to do so, nor by the 
designers who are supposed to support the users. Hence, the Nabuur website appears 
to offer no possibilities for user-desired and user-initiated tailorability. 

With respect to openness, the platform is moderately open. Despite that “Everybody 
can join” and that some information on the website is publicly available, people need 
to sign up and become a member in order to view blog posts and chats, as well as to 
share posts and contribute. Furthermore, in order to become a member of the groups 
of LinkedIn, Facebook and Twitter, one needs to obtain permission. 

In short, Nabuur’s website and groups have a low level of tailorability and a moderate 
level of openness. 

7.4.2 C,mm,n

C,mm,n offers its members an online collaboration platform (see Appendix 7.2), which 
allows people to interact, to share technological data and idea, as well as to initiate 
projects or contribute to existing projects. This platform was designed with the aim 
to enable “easy, transparent consultation and discussions on C,mm,n.” Furthermore, 
C,mm,n has a wiki (see Appendix 7.2), which provides people with information about 
C,mm,n, its projects and the C,mm,n garages. 

The wiki can be edited and modified freely by any user, hence, can be considered 
tailorable. 

“We’re developing this wiki so anyone who wants to can contribute to 
C,mm,n.” 
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However, the online collaboration platform, which is the most important place for 
collaborative innovation in C,mm,n, is not tailorable. People can only use existing 
features, but can neither adapt nor suggest new functionalities. Hence, the online 
collaboration platform offers no possibilities for user-desired or user-initiated 
tailorability.

With respect to openness, C,mm,n’s platforms are moderately open. The wiki is fully 
open for anyone who wants to share or contribute. The platform, on the other hand, 
is a bit more closed. Despite that anyone can sign up to obtain access to the platform, 
“anyone who wants to contribute to C,mm,n can” and that “everybody is welcome to use 
the designs, to adjust them or to sell their own”, the workspace lead members need to 
grant permission for becoming a member of a particular workspace, for accessing 
particular workspace documents as well as for contributing ideas. 

In short, C,mm,n’s platform has a low level of tailorability and a moderate 
level of openness. 

7.4.3 I&I

The I&I teams used an open innovation and collaboration portal (see Appendix 7.3) 
where members of the teams can create, enrich and evaluate innovative ideas and 
to share knowledge internally and externally (e.g. with other teams). 

Most teams indicated they were dissatisfied with the platform since it was too 
complex, difficult to use and they were not able to adapt it or make changes. 

“The software was too complex to understand straight away and too 
limited to do the things we really wanted.” 

Furthermore, some teams even argued the system actually “had a more hindering effect 
on the final result” due to its closeness, such as “In [the platform], the means we had in our 
hands were pretty fixed and organized, and they did not leave us with many possibilities 
for expanding our creativity.” As such, the I&I platform was a closed rather than an open 
system and this was perceived as a restriction of the generative potential of the teams. 

Furthermore, the teams also explicitly mentioned the lack of tailorability of I&I. 

“We found it [the platform] to be a rather static system with little adaptation 
possibilities. A system with more customization possibilities, allowing the 
project team to decide for themselves the necessary elements for the 
collaboration process, seems to be a more flexible and adaptive solution”. 
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Another respondent said: 

“The system appears to be an adequate platform for developing non-
material systems, but lacks the flexibility for complete innovation support. 
I did not manage to make any changes to the system and would really 
prefer a more adaptable system. The system could serve as a basis, since 
the idea is great, but the crowded and badly organized interface often left 
me and my group members wandering around, most of the times looking 
for just a simple option”. 

When asked what potential new features could enhance the innovation process, most 
members emphasized the following features and functions: 1) user-friendly and 
easy to use; 2) more self-explanatory 3) better representation and navigation and 
4) a better searching tool. Most participants also suggested that “A more adaptable 
system will be better for prototyping. Easy and fun, that will facilitate innovativeness.” 
Therefore, it appears that all teams acknowledged that tailorability and openness 
are important system features for evoking and enhancing generative capacity. 

As a result of the lack of tailorability and openness of the innovation portal, the 
majority of teams indicated that they began to adopt alternative platforms (see 
Appendix 7.3), which they felt were more interactive and collaborative and which 
could be “customized to needs”. 

“We finally abandoned the whole system [the portal] and only used 
Dropbox, GoogleDocs, a Facebook group and the Wordpress blog as 
collaboration media, which was actually a great combination.”

In short, the innovation portal used by the I&I teams has a low level of tailorability 
and a low level of openness. Yet, the participants did establish a strong link 
between these two elements of a system and the generative capacity of the teams, 
by arguing that a more tailorable—flexible and adaptable—as well as a more open—
less closed and more user-friendly—would have evoked and enhanced collective 
generative capacity. Furthermore, the majority of teams switched to more tailorable 
and open platforms for supporting their generative process. 

7.4.4 Juxtaposing Technological Platforms of the Three Case Collectives

With respect to the technological platforms employed by the three case collectives, 
the different levels of tailorability and openness are summarized in Table 7.3. In 
short, all collectives display low levels of tailorability. With respect to openness, the 
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platforms used by Nabuur and C,mm,n are moderately open, whereas the formal 
innovation portal used by I&I was closed.

7.5 The Effect of Structure, Cognition and Technology on Collective 
Generative Capacity

Based on the above discussions of structure, cognition and technology in the three 
case collectives—Nabuur, C,mm,n and I&I—these collectives can be plotted as 
an equalizer in order to determine their respective level of collective generative 
capacity. 

Nabuur scores relatively low on all dimensions, except for the moderate score for the 
level of openness of its platforms. As such, Nabuur’s expected generative capacity 
score is 1.7, the average of the seven dimensions of generative collectives (see Figure 
7.2). This low level of collective generative capacity is supported by the data 
from this multiple-case study. A few of Nabuur’s projects have generated relatively 
successful outcomes, yet, overall Nabuur displayed low levels of generative capacity 
with respect to its main aim—revolutionizing the status quo in poorer regions in 
the world.

C,mm,n scores relatively low on all dimensions, except for the moderate score for the 
level of openness of its platforms. As such, C,mm,n’s expected collective generative 
capacity score is 1.9, the average of the seven dimensions of generative collectives 

Table 7.3 Juxtaposing Technological Degrees of Freedom in the Three Case Collectives

Technological 
Degrees of Freedom

Nabuur C,mm,n I&I

Level of tailorability No tailorability 
	Preference for user-

desired tailorability, 
however, this does 
not occur in practice

	No user-initiated 
tailorability 

No tailorability 
	No user-desired and 

no user-initiated 
tailorability

No tailorability 
	No user-desired and 

no user-initiated 
tailorability

	Yet, teams switched to 
other technologies that 
were more tailorable

Level of openness Moderate
	Most information is 

publicly available
	Participation and 

contribution requires 
registration

Moderate
	Most information is 

publicly available
	Participation and 

contribution requires 
registration

Low
	Closed platform
	Yet, teams switched to 

other technologies that 
were more open
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Figure 7.3 The Equalizer of C,mm,n’s Collective Generative Capacity.
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Figure 7.4 The Equalizer of I&I’s Collective Generative Capacity.
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(see Figure 7.3). This low level of collective generative capacity is supported 
by the data from this multiple-case study. Only some of C,mm,n’s projects have been 
relatively successful—primarily in the beginning of the collective—yet, overall 
C,mm,n displayed only low levels of generative capacity with respect to its main 
aims—rejuvenating, reconfiguring, reframing and revolutionizing mobility in order 
to make it more sustainable. 

Figure 7.2 The Equalizer of Nabuur’s Collective Generative Capacity.
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I&I scores relatively high on all dimensions, except for the low levels of tailorability 
and openness of the platforms. As such, I&I’s expected collective generative capacity 
score is 5.1, the average of the seven dimensions of generative collectives (see 
Figure 7.4). Yet, if it is taken into account the fact that most teams switched to other, 
more tailorable and open, technologies, the overall expected collective generative 
capacity score becomes 6, which is a relatively high level of collective generative 
capacity. This conclusion is supported by the findings which indicate that since all 
of the I&I projects succeeded—in the sense that all innovations were successfully 
prototyped—I&I displays high levels of generative capacity with respect to its main 
aim—rejuvenating.

The findings from the three case collectives have been summarized in Table 7.4 
below in order to provide an overview of all structural, cognitive and technological 
dimensions of Nabuur, C,mm,n and I&I as well as to compare these scores to the 
collective generative capacity levels of the collectives.

7.6 Discussion 

Based on a longitudinal multiple-case analysis of Nabuur, C,mm,n and I&I, several 
preliminary conclusions regarding the relations between structure, cognition and 
technology, on one hand, and collective generative capacity, on the other hand can 
be drawn. 

Table 7.4 Juxtaposing Collective Generative Capacity in the Three Case Collectives

Dimensions Nabuur C,mm,n I&I

Structure Stable and hierarchical Stable and hierarchical Lateral and transient

Cognition Little reflection, 
interaction and few 
representations

Little reflection, 
interaction and few 
representations

A lot of reflection, 
interaction and many 
representations

Technology Non-tailorable and 
moderately open

Non-tailorable and 
moderately open

Non-tailorable and 
closed, however, 
informal use of other 
tailorable and open 
technologies 

Collective 
Generative Capacity

Low
	Few successful projects
	Lack of activity 

Low
	Few successful projects
	Lack of activity

High
	All projects were 

successfully 
completed

	Each team developed 
a prototype
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First, as proposed in the theory section of this thesis, the structural dimensions 
of transience and laterality are expected to be positively related to collective 
generative capacity. The findings of this study provide support for these two 
propositions regarding structure in two ways. First, both Nabuur and C,mm,n are 
relatively stable and hierarchical collectives, hence, displayed relatively low levels 
of collective generative capacity as was anticipated. Moreover, as explicitly and 
repeatedly indicated by the members of Nabuur, the hierarchical nature of the 
collective is considered a restrictive factor for the generative process. Second, the 
I&I teams are highly transient and relatively lateral, hence, displayed relatively high 
levels of collective generative capacity as was expected. Furthermore, the teams of 
I&I explicitly reported that the one-off nature of the projects and the equal levels of 
authority and responsibility of team members positively influenced the generative 
process and outcome. 

Second, as proposed in the theory section of this thesis, the cognitive dimensions 
of reflection, interaction and representation are expected to be positively related to 
collective generative capacity. The findings of this study provide support for these 
three propositions regarding cognition. On the one hand, both Nabuur and C,mm,n 
are characterized by little reflection, interaction and a lack of representations, hence, 
displayed relatively low levels of collective generative capacity, as was anticipated. 
Furthermore, members of Nabuur emphasized how the lack of representations 
restricts, as well as how an increased use of representations could enhance, the 
generative process. On the other hand, the I&I teams reported intense reflection, 
interaction and representation, hence, display relatively high levels of collective 
generative capacity. Furthermore, the teams of I&I explicitly reported that the 
reflections, interactions and use of representations throughout the innovation 
processes supported the generative process and outcome. 

Third, as proposed in the theory section of this thesis, the technological dimensions 
of tailorability and openness are expected to be positively related to collective 
generative capacity. The findings of this study provide support for these three 
technology-related propositions. Both Nabuur and C,mm,n are characterized by low 
levels of tailorability and moderate levels of openness, hence, display relatively low 
levels of collective generative capacity. Moreover, as explicitly and repeatedly stated 
by the members of Nabuur, a platform that would better serve the needs of the users 
would benefit the overall generative process as well as generative outcomes. The I&I 
teams reported low levels of tailorability and openness, yet, still display relatively 
high levels of collective generative capacity. This can be most likely explained by the 
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fact that the teams employed other technologies that were more tailorable and open 
than the designated platform as well as by the relatively high score of I&I teams on 
the structural and cognitive dimensions. Furthermore, the teams of I&I explicitly 
reported that tailorability and openness are important features of a system that aims 
to support generative processes. 

In addition to a confirmation of the theoretical propositions underlying this study, 
these results also validated the structural typology of generative collectives and the 
equalizer of collective generative capacity. Both frameworks appear to adequately 
predict the observed generative capacity of collectives based on an assessment 
of their structural characteristics or all characteristics—structural, cognitive, and 
technological—respectively. 

A closer inspection of the findings suggests that relations may exist between the 
different dimensions. For instance, the I&I teams reported that a more transient and 
lateral structure allowed them to interact more freely and openly, to share ideas, and 
to voice opinions. Therefore it appears that rather than having a direct or immediate 
effect on collective generative capacity, the two structural dimensions of transience 
and laterality might have an indirect effect on collective generative capacity by 
influencing the cognitive processes of reflection, interaction and representation. 
Similar results were found with respect to the two technological dimensions of 
tailorability and openness. The I&I teams reported that more tailorable and open 
systems allowed them to better interact with each other, to comment on each others’ 
opinions more efficiently and to share representations in a simple manner. Hence, 
rather than having a direct effect on collective generative capacity, technology also 
indirectly affects collective generative capacity by influencing the cognitive processes 
of reflection, interaction and representation. 

Therefore, based on these preliminary findings it appears that the cognitive processes 
of reflection, interaction and representation are the most important dimensions 
of a collective in order to be highly-generative. These processes may be enhanced 
or reduced depending on whether the structural or technological dimensions of a 
collective supports or restricts distributed cognition. In the next chapters, the role 
and importance of the different dimensions as well as the relations among structure, 
cognition and technology will be explored further. 

In conclusion, based on a longitudinal multiple-case study of three Internet-based 
generative collectives, the findings in this paper provide preliminary support for the 
important effect of structure, cognition and technology on the generative capacity of 
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these collectives. Consequently, it can be argued that—depending on their structural, 
cognitive and technological characteristics and idiosyncrasies— different collectives 
will display varying levels of degrees of freedom, hence, collective generative capacity. 
Theorizing and analyzing generative collectives further can help us validate the 
effect of these dimensions on collective generative capacity and has important 
implications for understanding grassroots creativity and innovation in collectives 
and organizations of all sorts.
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Appendix 7.1 Nabuur Systems

 

Nabuur Platform 
 

 

Nabuur Facebook Group 
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Nabuur LinkedIn Group 

 

 
Nabuur Twitter Page 
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Appendix 7.2 C,mm,n Systems

 
C,mm,n’s Online Collaboration Platform 

 

 
C,mm,n Wiki 
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Appendix 7.3 I&I Systems

 
I&I Innovation Portal 

 

 
I&I Blog 

 




