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8.1 Introduction

The ubiquity of mobile computing has generated a worldwide integration platform 
for communication and collaboration (O’Reilly, 2004). Consequently, we witness a 
proliferation of group activities that occur via the Internet both within and outside 
traditional organizations. Within traditional organizations, the Internet enables 
members of the organization to interact, exchange knowledge, and share ideas within 
and across organizational boundaries. Outside the realm of organizations, the Internet 
has enabled a whole range of collective activities, such as networking, friendship, 
sharing and co-creation, as well as the possibility to generate contributions and 
insights of all sorts from a very large and diverse group of people. 

In this chapter, the aim is to analyze whether and how the generative capacity of 
collectives depends on three dimensions, namely: (1) the structure of the collective; 
(2) the cognitive processes that occur within and between members of the collective; 
and (3) the technology that provides the environment in which this collective acts 
and interacts. Consequently, the framework as proposed in the theory section to this 
thesis is used in order to answer two related questions, namely how and why are 
some collectives more generative than others. 

Most of the current literature regarding online communities and groups consists 
of case studies (Johnson, 2001), thereby focusing on one community in particular 
without providing a holistic overview of important dimensions of online collectives 
for creativity and innovation in general. To fill this void in the literature, the Q-method 
is used to explore and analyze the relations between cognition, structure, technology, 
and collective generative capacity across different Internet-based collectives. The 
Q-method is valuable as it allows us to move beyond providing a mere assessment of 
whether these relationships exist to an in-depth and holistic understanding of how 
and why these relationships exist (Thomas and Watson, 2002). 

Chapter 8
Collective Generative Capacity: Unraveling the 
Effect of Structure, Cognition and Technology
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In what follows, I will briefly present the results of the Q factor analysis as explained 
in detail in Chapter 6.3 Finally, this chapter concludes with a discussion of the findings 
and implications for theory and practice.

8.2 Results

Based on the results from the principal component analysis as described in Chapter 
6.3, five distinguishing factors were found. All five factors had eigenvalues larger than 
1 and therefore were considered significant (Van Exel and De Graaf, 2005). However, 
after conducting the varimax rotation (with 3, 4, 5 and 8 factors), three factors were 
selected in order to maintain high parsimony.17 By using only these three factors 
for further analysis, rather than the initial five factors found significant, the clarity, 
simplicity and stability of the factors can be ensured to be high (Webler et al., 2009). 
The correlation between these three factors are poor (Bagozzi et al., 1991) meaning 
the factors are distinctive (see Table 8.1).

8.2.1 Factor 1: Collective Generative Capacity through Interaction and Reflection

Participants that load significantly on Factor 1 (see Table 8.2) strongly believe 
that interaction and reflection for generating and sharing ideas represent the core 
processes of Internet-based collectives and are imperative to evoking and enhancing 
collective generative capacity. It is when people interact in Internet-based collectives 
that the sharing of ideas is enabled, out-of-the box thinking is instigated and 
consequently creativity and innovation is enhanced. Furthermore, Internet-based 
collectives provide people with a means to obtain information and share knowledge 
with everybody, including experts in specific domains. 

‘The strength [of Internet-based collectives] is the interaction with other 
people. Creativity is stimulated through out-of-the box thinking and the 
learning of ideas one would not think of themselves.’ 

Additionally, participants loading on Factor 1 hold the opinion that online platforms 
represent the best means for spreading knowledge and sharing information. 
According to the participants, online platforms provide a fast and unbiased medium 
compared to other forms of media. 

‘Almost everybody has access to social media and can tell the world what 
they believe is worth spreading.’ 

17 See Appendix 6.4 in Section 3 of this thesis.
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Consequently, participants argue that Internet-based collectives and social media 
will be the best means for spreading knowledge in the future as these media are 
rapidly spreading and gaining popularity. These media will be imperative to sharing 
knowledge, interaction, and reflection, hence, key for future collective generative 
capacity. 

‘Social media is the way to share information in the future!’ 

Table 8.1 Eigenvalues and correlations of factors*

Factor Eigenvalues Factor 1 Factor 2 Factor 3

1 9.8825 1.0000 0.6272 0.6121 

2 1.6150 0.6272 1.0000 0.5402

3 1.3237 0.6121 0.5402 1.0000 

* Same as Table 6.5 in Chapter 6.

Table 8.2 Distinguishing Statements for Factor 1 (p < .05)

Statements Factor 1 
value score

Dimension

15. Interactions with diverse people in social media helps you to think out-
of-the-box

4 1.83 C-I

2. Social media and online communities are the best way to spread 
knowledge for the future

2 1.15* C-Rp

24. In social media, users should be able to do what they think a site or 
service is for, and not necessarily what it’s designers intended.

2 1.05 T-Rf

18. If a system is fixed and cannot be changed or adapted by the users, 
people simply won't use it much.

1 0.72* T-A

16. The majority of successful online communities to date tend to use 
technologies that cannot be adapted by the user

0 0.09 T-A

31. Online communities and social media should try to empower as many 
users as possible to actively contribute 

0 -0.32* S-H

11. Online interaction with hundreds of users does not promotes creativity 
and innovation more than online interaction with a few people

-1 -0.40 C-I

3. Communities that are extremely popular for a short period of time and 
then disappear are more innovative

-1 -0.65* S-S

13. In an online community, people are more likely to share and enforce 
their own opinions and ideas than to learn from other people’s opinions 
and ideas 

-2 -1.30* C-Rf

37. Social media is not about stimulating future learning through 
knowledge sharing

-3 -1.31 C-Rp

* Indicates significance at p < .01.
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In short, then, participants who strongly agree with Factor 1 hold that Internet-based 
collectives are important places for interactions and reflections to occur between 
people and that—by bringing people together in dialogues and negotiations—these 
collectives provide an important foundation for collective generative capacity 
to emerge and evolve. 

8.2.2 Factor 2: Collective Generative Capacity through Representation

Participants that load significantly on Factor 2 (see Table 8.3) primarily emphasize the 
importance of representation, that is, of documenting and subsequently exchanging 
ideas and knowledge. Evidently, participants still also emphasize the importance of 
interaction in this respect. 

‘In your work it is important to interact with people from the same work 
field. Online one can get into contact with experts easily, share ideas, read 
what others wrote, gain new information and get more ideas yourself.’ 

In this context, participants argue that the documenting—i.e. representing—of 
generative acts enables other people to expand on and improve previous work rather 
than reinventing the wheel. 

‘It would be weird and a waste not to document innovation.’ 

Furthermore, participants emphasize that representations inspire and therefore 
trigger new cycles of idea generation and innovation. 

‘Innovation comes into being when you see what others are doing.’ 

Additionally, representing ideas also triggers new cycles of reflection: 

‘When you’re writing your ideas down, you force yourself to rethink these 
ideas and create the possibility for others to criticize your ideas.’ 

Hence, it is important to document ideas in a clear and obvious fashion. 

‘You have to document your ideas well, because what is the use when it 
is abstract and vague? When people don’t understand ideas they cannot 
criticize and improve them’.

In short, then, participants who strongly agree with Factor 2 submit that represen-
tations are indispensable means for spreading and documenting knowledge, for 
triggering interactions and reflection and therewith for evoking and encouraging 
collective generative capacity. 
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8.2.3 Factor 3: Collective Generative Capacity through Lack of Structure

Participants that load significantly on Factor 3 (see Table 8.4) focus on elements of 
structure in their individual reflections. They believe that within an online collective, 
hierarchical organization and coordination is not a prerequisite for evoking and 
enhancing innovation. Rather, they argue that too much hierarchy and structure 
acts as an impediment to creative thinking. Participants propose that a more chaotic 
model, as characterized by the lack of strict rules and procedures, helps people to 
think out of the box and become more creative and innovative. 

‘I’m an advocate of as little hierarchy as possible, lots of freedom and 
happiness, let things happen by chance.’

Table 8.3 Distinguishing Statements for Factor 2 (p < .05)

Statements Factor 2 
value score

Dimension

15. Interactions with diverse people in social media helps you to think out-
of-the-box

3 1.29 C-I

5. Written and visual documentation of innovations leads to more 
innovation 

3 1.24* C-Rp

26. A successful and innovative community needs enforceable guidelines 
or rules for all participants to follow. 

1 0.51*  S-H

32. Having long-term (stable) members is better for innovation and 
creativity in online communities

1 0.50   S-S

39. The success of online communities depends on the amount of 
interaction and mutual engagement.

1 0.44*  C-I

30. The most innovative community is a managed community; which is 
carefully controlled by core members

1 0.41*  S-H

38. Social media should give users the ability to update and change tools 
quickly when new circumstances arise

0 0.06 T-A

28. Designers should be completely able to control what users can do with 
support tools in online communities

-1 -0.06*  T-R

24. In social media, users should be able to do what they think a site or 
service is for, and not necessarily what it’s designers intended.

-1 -0.57* T-R

29. Abstract and vague documentation of innovations leads to more 
innovation

-3 -1.66  C-Rp

12. Online communities should not document innovation so it can be re-
interpreted in the future

-4 -1.79*  C-Rp

3. Communities that are extremely popular for a short period of time and 
then disappear are more innovative

-4 -2.20*   S-S

* Indicates significance at p < .01.
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Interestingly, participants do not explicitly mention stability as an impediment to 
collective generative capacity. Nevertheless, by emphasizing the negative effect of 
rules and procedures on collective generative capacity, they do indirectly express the 
belief that more stable collectives—characterized by clear rules and procedures—
likely diminish collective generative capacity. 

‘You should create a framework in which members are flexible and can 
interact freely, and then people become creative and innovative.’

Furthermore, a latent theme in these reflective interviews is that also the technology 
employed by an Internet-based collective should support freedom. Participants argue 
that users should be able to do what they think a site or platform is for, rather than 
what the designer or others think it is for. Participants argue that if the design of an 
online platform hinders people, they become less open and less creative. 

‘Innovation occurs when people go astray.’

In short, then, participants that strongly agree with Factor 3 believe that hierarchy 
and strong rules and procedures (i.e. stability) negatively affect collective 

Table 8.4 Distinguishing Statements for Factor 3 (p < .05)

Statements Factor 3 
value score

Dimension

1. Social media and online communities can support innovation without 
the need for complex hierarchical organization

4 1.98* S-H

24. In social media, users should be able to do what they think a site or 
service is for, and not necessarily what it’s designers intended.

3 1.79 T-R

36. An informal style of communication and interaction without strict rules 
and procedures leads to a successful and innovative community 

3 1.41* S-H

15. Interactions with diverse people in social media helps you to think 
out-of-the-box

1 0.53 C-I

3. Communities that are extremely popular for a short period of time and 
then disappear are more innovative

1 0.43* S-S

35. Online interaction helps people to challenge and transform popular 
assumptions 

1 0.38* C-Rf

33. Online interaction is valuable for becoming aware of one’s own ideas 
and for learning new ideas 

0 0.16* C-Rf

6. The diverse nature of online interactions affect one's ability to learn 
from the perspectives of others.

0 0.14 C-I

25. An established and stable social community is a prerequisite for 
innovation and action. 

-2 -1.19 S-S

* Indicates significance at p < .01.
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generative capacity and that for collectives be generative, free and open structures 
are essential. Similarly, open technologies are perceived to further enable and enhance 
collective generative capacity.

8.3 Discussion

In what follows, the core findings of this study will be briefly summarized through 
a comparison between the theoretical framework that guided this study and the 
Q-sorting results and discuss a set of implications for research and practice. 

First of all, the findings show that there is general consensus among the participants 
that cognitive processes are most significant for enhancing generative capacity. 
Whereas both Factor 1 and Factor 2 emphasize the importance of cognition in relation 
to collective generative capacity, each factor focuses on a different aspect of cognition. 
Factor 1 emphasizes primarily the cognitive processes of interaction and reflection, 
that is, the generating and sharing of ideas through dialogues and negotiations with 
others. Factor 2, on the other hand, emphasizes primarily the cognitive process of 
representation, that is, the documenting and exchanging of outcomes of the generative 
process for future use by others. Therefore, the propositions regarding the relation 
between cognition and collective generative capacity can be accepted, that is, higher 
levels of interaction, reflection and representation are positively related to 
collective generative capacity. 

Second, Factor 3 emphasizes primarily the importance of structure in relation to 
collective generative capacity, and more specifically, the importance of freedom and 
openness—i.e. the lack of rules and procedures—in order to allow creativity and 
innovation to flourish. Therefore, the propositions regarding the relations between 
structure and collective generative capacity can be accepted, that is, lower levels 
of hierarchy and stability are positively related to collective generative capacity. 

Third, the aspect of technological degrees of freedom did not emerge from the data 
as a separate factor and was also not frequently mentioned by participants during 
the reflective interviews. Nevertheless, through a separate analysis of the Q-sorting 
results for the technology statements that were found significant, it became evident 
that the general opinion of the participants is that technology—like structure—should 
be designed in such a way that it allows maximum freedom in use in order to enable 
interaction, reflection, and collective generative capacity. 

‘You have to design technology in a way that you can do whatever you want.’ 
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Therefore, it appears that participants do agree with the propositions regarding 
the relation between technology and collective generative capacity. Hence, it can be 
concluded that higher levels of tailoribility and openness are positively related 
to collective generative capacity. 

In sum, it appears that the cognitive processes of interaction, reflection and repre-
sentation represent the core of generative acts in Internet-based collectives. In other 
words, these processes are most significant for influencing the degrees of freedom 
and inherent agility of a collective that subsequently results in high generative capa-
city. Additionally, structure and technology—when designed in such a way that they 
are flexible and open, rather than restrictive—represent the supportive context and 
tools for enabling and encouraging people to interact, represent and reflect freely in 
the course of being generative. Based on these insights as well as the findings from 
the longitudinal multiple case study presented in the previous chapter (Chapter 7), a 
renewed process model of collective generative capacity is proposed (see Figure 8.1). 

As Figure 8.1 suggests, structural and technological degrees of freedom have both 
a direct effect on the generative capacity of Internet-based collectives as well as an 
indirect effect, which is mediated by cognitive degrees of freedom. Furthermore, the 
findings from this study suggest that cognitive and structural degrees of freedom 
are more important for predicting collective generative capacity than technological 
degrees of freedom, since the latter did not emerge as a separate factor. Hence, based 
on the current findings it is difficult to deduce if there is also a direct relationship 
between technological degrees of freedom and collective generative capacity or if it 
is fully mediated by cognitive degrees of freedom.

Consequently, further research should aim to analyze if a direct relationship exists 
between technological degrees of freedom and cognitive generative capacity as well 
as validate the overall process model of collective generative capacity. In particular, 
large-scale quantitative data should be used to analyze and validate the propositions 
offered in this study and the relations among the various factors underlying collective 
generative capacity. Such insights are crucial for generating additional and more 
generalizable insights regarding generative collectives. Therefore, in the next chapter, 
the revised model as presented in Figure 8.1 will be tested using the variance-based 
Partial Least Square (PLS) method.

Despite the need for additional quantitative testing of this model, the Q-method used 
in this study was useful for providing a quantitative overview of dominant opinions 
regarding the relationships between structural, cognitive, technological degrees 
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of freedom—on the one hand—and collective generative capacity—on the other 
hand. Furthermore, it was relevant for obtaining a qualitative, in-depth and holistic 
understanding of underlying ideas and perceptions regarding these relationships.

Based on the above findings, this study provides two important contributions. First, 
by conceptualizing generative collectives, a more general framework is provided for 
analyzing, understanding, and classifying Internet-based group activities of all sorts 
occurring in a wide range of collectives. Second, by testing and identifying a process 
model of collective generative capacity, a framework for assessing Internet-based 
collective according to their levels of generative capacity is offered. These insights 
are relevant to those who wish to study Internet-based generative collectives of all 
sorts as well as to those who engage in the design of positive environments and tools 
that are conducive to collective generative capacity. In order to enhance generative 
capacity within an online collective, interaction, reflection and representation are 
most important and can be supported and encouraged by a properly designed 
structure and technology. 

To conclude, generative collectives evolve around people; hence, it is the people and 
the interactions among them that make some collectives more generative than others. 

Figure 8.1 Renewed Process Model of Collective Generative Capacity.



Unraveling Collective Generative CapacityChapter 8

216

Therefore, interaction, reflection and representation are the core cognitive processes 
that constitute generative acts within online collectives. Additionally, depending 
on how enabling the structure and technology of a collective is, an environment 
emerges in which interaction, reflection, representation and hence collective 
generative capacity can flourish. Whereas generative collectives are inhibited in 
restricted, regulated and highly organized environments for action and innovation, 
they thrive in open, free and loosely organized environments that enable a fluid set 
of heterogeneous actors to interact, reflect and represent collectively.
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