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11.1 Introduction

The ubiquity of mobile computing has generated a proliferation of group activities 
that occur via the Internet, both within and outside traditional organizations. It 
has enabled people to interact, exchange knowledge, and share ideas and a whole 
range of other collective activities, such as networking, friendship, sharing and 
co-creation. 

Despite the infinite variety of collective activities that occur online, one specific set 
of Internet-based activities that is particularly interesting relate to generativity. The 
Internet has given risen to Internet-based collectives consisting of large, diverse 
groups of people, which function as important breeding grounds for creative ideas 
and innovations, hence, as ideal settings for generative processes. 

Notwithstanding a general awareness that Internet-based collectives and online 
platforms are important virtual places for generativity 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; Huysman and De Wit 2002; Huysman and Van Baalen 2001; Scarbrough and 
Swan 2001; Zack 1999), there is a void in the literature and our understanding of the 
characteristics of collectives and in specific of the complex interdependencies between 
organizational (i.e. structural), social (i.e. cognitive), and technological dimensions 
that influence the generative capacity and acts of these collectives (Roberts, 2000; 
Scarbrough and Swan, 2001; Huysman and De Wit, 2002; Haythornthwaite, 2005). 
That is, we know very little about the characteristics of collectives that influence 
their generative capacity. Hence, this thesis set out the explore the following research 
question and therefore provide an understanding of those dimensions of collectivity 
that foster grassroots creativity and innovation: 

What are the structural, cognitive and technological dimensions 
of Internet-based collectives that affect their generative capacity? 

In this thesis, a comprehensive theoretical framework of such generative collectives 
was formulated on the basis of an extensive literature review of a set of foundational 
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conceptualizations of collectivity and generativity. This framework encompasses 
a set of cognitive, structural and technological dimensions of collectivity that serves as 
a tool for analyzing and predicting the levels of generative capacity of these Internet-
based collectives (Roberts, 2000; Scarbrough and Swan, 2001; Huysman and De 
Wit, 2002; Haythornthwaite, 2005). In the course of the study, this framework was 
analyzed and tested through data from a diverse set of Internet-based collectives and 
social media platforms using a range of qualitative and quantitative data collection 
and analysis methods—including case study research, Q-sorting, Structural Equation 
Modeling, experiments and video analysis. 

11.2 Overview of Generative Collectives

In what follows, the main findings that emerged from these studies are summarized 
and discussed in light of the three core dimensions of generative collectives that were 
identified in the theory section to this thesis (Part II), namely structural ambidexterity, 
cognitive degrees of freedom, and technological degrees of freedom.  

11.2.1 The Structural Ambidexterity of Generative Collectives

Based on the theoretical review, it was proposed that the structural dimensions of 
transience and laterality are expected to be positively related to collective generative 
capacity, as suggested by previous literature discussing the relations between 
structure and innovation (Fleck, 1935; Cumming, 1965; Sapolsky, 1967; Damanpour, 
1991; Thompson, 1991; Atuahene-Gima, 2003; DeCanio et al., 2000). The findings 
from the longitudinal multiple-case study (Chapter 7) of Nabuur, C,mm,n and 
I&I—three Internet-based collectives for generativity—confirmed that higher levels of 
transience and laterality indeed lead to higher levels of collective generative capacity. 
Whereas Nabuur and C,mm,n—two relatively stable and hierarchical collectives—
displayed low levels of collective generative capacity, the I&I collective—which was 
highly transient and relatively lateral—displayed high levels of collective generative 
capacity. Furthermore, an in-depth analysis of the findings further suggested that the 
structural dimensions of transience and laterality seemed to be positively related 
to the cognitive processes of reflection, interaction and representation, thereby 
revealing both a direct and indirect relationship—mediated by cognition—between 
the structural configurations of a collective and its generative capacity. 

Similar results were obtained through the Q-sorting study and Q factor analysis 
(Chapter 8), which revealed that structure was a highly significant factor in the context 
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of generative collectives. When further investigating the items loading highly on this 
factor, it became clear that fluid and open structures characterized by a lack of rules 
and procedures enable collective generative capacity to materialize and flourish. 
Furthermore, the follow-up interviews with the Q-sorting participants appeared 
to suggest that in addition to the direct effect of structural degrees of freedom on 
collective generative capacity, fluid and open structures also positively affect the 
cognitive processes of reflection, interaction and representation. Participants’ 
responses thus indicated an indirect relationship—mediated by cognition—between 
the structural configurations of a collective and its generative capacity, similar to the 
findings from the multiple case study. 

These two relationships—i.e. between structural degrees of freedom, on the one 
hand, and collective generative capacity as well as cognitive degrees of freedom, on 
the other hand—were subsequently tested and confirmed through a Structural 
Equation Modeling (SEM) analysis of 140 Public Delphi questionnaires from 
online community managers (Chapter 9). Both relationships turned out to be strongly 
significant and the structural configurations of an Internet-based collective was found 
to account for 32.8% and 41.8% of the variance in collective generative capacity and 
cognitive degrees of freedom respectively. Hence, this indisputably confirmed that the 
structural configuration of an Internet-based collective is crucially important to both 
the success of its cognitive processes—reflection, interaction and representation—as 
well as to its level of generative capacity—that is; its capacity to engage in acts of 
rejuvenating, reconfiguring, reframing and revolutionizing. 

This finding is fascinating as it deviates substantially from previous conceptual studies 
on online communities (Faraj et al., 2011; Leadbeater, 2005), which have suggested 
that innovation in online communities is characterized by a disembodiment from, i.e. 
lack of, traditional structural mechanisms. Instead, the findings of this study show 
that structural ambidexterity is the most significant predictor of collective generative 
capacity in Internet-based collectives.

Through a closer inspection of the findings of the SEM analysis, in particular of the 
items that correlated highly on the structural dimension of collectives, it was further 
revealed that rather than a collective’s structural degrees of freedom—derived from 
highly lateral and transient structures—it is a collective’s structural ambidexterity—
originating from an apparently contradictory amalgamation of elements of laterality 
and hierarchy as well as transience and stability—that leads to higher cognitive 
degrees of freedom and collective generative capacity. This finding was surprising 
in the light of the dominant view in the extant literature that more fluid structures 
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benefit innovation (Fleck, 1935; Cumming, 1965; Sapolsky, 1967; Damanpour, 1991; 
Thompson, 1991; Atuahene-Gima, 2003; DeCanio et al., 2000). 

Therefore, the overall conclusion regarding the structure of generative collectives is 
that structural ambidexterity—through a careful balancing of laterality and hierarchy 
as well as transience and stability—results in a significant increase in the cognitive 
degrees of freedom and generative capacity of Internet-based collectives. That is, for 
an Internet-based collective to effectively engage in processes of reflection, interaction 
and representation and consequently to enable rejuvenating, reconfiguring, reframing 
and revolutionizing acts, it needs to simultaneously evoke and enable operational 
efficiency—through coordination and integration—and generative capacity—through 
flexibility and fluidity.

Although the notion of ambidexterity is not novel and has previously been applied 
in the strategic management literature, there are several important differences with 
respect to the insights and contributions provided by this study. First, ambidexterity 
has hitherto been considered from two angles, both of which differ substantially 
from the angle proposed in this study, namely structural ambidexterity (see Table 
11.1). The first angle is referred to as architectural ambidexterity, which focuses on 
dual strategies to differentiate efforts towards exploitation and exploration. The 
second angle, contextual ambidexterity, which has received the majority of attention 
in the literature on ambidexterity to date, focuses on behavioral and social means to 
integrate exploitation and exploration at the level of an organization or organizational 
unit (Birkinshaw and Gibson, 2004; He and Wong, 2004). Hence, this study is different 
in its focus on structural rather than architectural (i.e. strategic) or contextual (i.e. 
behavioral) ambidexterity. 

Table 11.1 Juxtaposing various forms of ambidexterity

Architectural ambidexterity Contextual ambidexterity Structural ambidexterity

Focus Dual strategies Dual behaviors Dual structures

Functioning Co-existing organizational 
units with different 
strategies—i.e. exploration 
vs. exploitation

Co-existing organizational 
units performing different 
behaviors during 
exploration vs. exploitation

Balancing of hierarchy and 
laterality as well as stability 
and transience within a 
‘single’ organizational unit

Time Different units with different 
strategies operating 
concurrently

Different units performing 
different behaviors 
concurrently 

Different individuals 
performing different 
roles and activities time-
varying simultaneity—i.e. 
an alternating pattern of 
rigidity and fluidity
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Second, although the literature on architectural ambidexterity has paid peripheral 
attention to the existence of dual structures to support dual strategies, the underlying 
assumption has been that different organizational units perform different roles—
exploration or exploitation—hence that these different co-existing units will follow 
different strategies as supported by varying structural configurations. Yet, in the 
context of Internet-based generative collectives one cannot distinguish between 
different units that perform distinct roles. Rather, different individuals come and 
go, performing a variety of roles and activities according to their personal interests, 
skills and areas of expertise. Consequently, as the findings from this study suggest, 
an Internet-based collective cannot have neat distinctions between units each 
characterized by different strategies and structures. Instead, the findings show that 
a generative collective need to cautiously balance laterality and hierarchy as well as 
transience and stability throughout its existence as a ‘single’ organizational entity. 
Thus, generative collectives need to be almost chameleon-like in their ability to adapt 
their structural configuration to an evolving variation in people, roles and activities. 

Third, based on the findings discussed above and the insight that generative col-
lectives need to balance elements of rigidity and fluidity as a single organizational 
entity, this study proposes a phase model of structural ambidexterity. In other words, 
it appears that elements of rigidity—i.e. hierarchy and stability—may be dominant 
during other phases of a collective’s existence than elements of fluidity—i.e. laterality 
and transience. For instance, during the initial start-up phase of a collective, there 
is a need for stronger leadership and guidelines in order to motivate people to par-
ticipate in and contribute to a new, yet unfamiliar, project. Thus, strong leadership 
can trigger a positive zest that inspires followers. This is line with the conclusion 
from Raymond (1999) based a personal analysis of Linux and other Open Source 
Software communities. 

This initial phase characterized by structural rigidity—i.e. hierarchy and stability—is 
followed by a phase of structural fluidity—i.e. laterality and transience—in order to 
support explorative acts of idea generation, which in turn is succeeded by a phase of 
increased structural rigidity in order to support the implementation and exploitation 
of ideas into tangible outcomes. Thus whereas in traditional organizations, different 
units of the organization adopt distinctive strategies and/or behaviors concurrently, 
in generative collectives different structures co-exist in order to support various 
processes—i.e. engagement, idea generation, or idea implementation—at different 
stages throughout the collective’s existence.
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11.2.2 The Cognitive Degrees of Freedom of Generative Collectives

Based on the theoretical review, it was proposed that the cognitive dimensions of 
reflection, interaction and representation are expected to be positively related to 
collective generative capacity (Hutchins, 1990, 1991, 1995; Boland et al., 1994; 
Schön, 1983; Wenger, 1998). The findings from the longitudinal multiple-case 
study (Chapter 7) of Nabuur, C,mm,n and I&I confirmed that higher levels of all 
three dimensions of distributed cognition indeed lead to higher levels of collective 
generative capacity. Whereas members of Nabuur and C,mm,n reported only little 
reflection, interaction and a lack of representations, hence, low levels of collective 
generative capacity; the I&I teams reported intense reflection, interaction and 
representation, hence, high levels of collective generative capacity. Furthermore, the 
results regarding structure and technology revealed that processes of distributed 
cognition—namely reflection, interaction and representation—appear to mediate, 
at least partially, the relationships between these two dimensions—structure and 
technology—of a collective and its generative capacity. 

These findings were confirmed by the Q-sorting study and Q factor analysis 
(Chapter 8), which revealed a general consensus among the participants that cogni-
tive processes are most significant for enhancing generative capacity. From the three 
factors that emerged from the factor analysis, two factors emphasized the importance 
of cognition in relation to generativity. One factor emphasized primarily the cognitive 
processes of interaction and reflection, that is, the generating and sharing of ideas 
through dialogues and negotiations with others. The other factor emphasized prima-
rily the cognitive process of representation, that is, the documenting and exchanging 
of outcomes of the generative process for future use by others. 

Hence, jointly, these factors confirmed that higher levels of interaction, reflection and 
representation result in higher levels of collective generative capacity. Additionally, 
the findings from the follow-up interviews with Q-sorting participants revealed 
that structure and technology—when designed in such a way that they are flexible, 
fluid 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. Hence, similar to the results from the longitudinal 
multiple case study, the Q-sorting findings suggest that processes of distributed 
cognition mediate, at least partially, the relationships between these structural and 
technological dimensions of a collective and its generative capacity. 
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The direct relationship between cognitive degrees of freedom and collective genera-
tive capacity was subsequently tested and confirmed through a Structural Equation 
Modeling (SEM) analysis (Chapter 9). Indeed, higher levels of reflection, interac-
tion and representation were found to significantly predict higher levels of collective 
generative capacity and to account for nearly one-third of the variance (31.7%) in 
collective generative capacity. Furthermore, cognitive degrees of freedom turned out 
to be a significant mediator for both structure and technology. 

Given that all three studies revealed that processes of distributed cognition are at 
the heart of generative collectives—explaining a large part of the variance in the 
generative capacity of these collectives as well as mediating the relationships between 
structure and technology, on the one hand, and collective generative capacity, on the 
other hand—the final study drew on insights from group experiments and video 
analyses to further disentangle the relationship between distributed cognition 
and collective generative capacity in the context of the use of Generativity Support 
applications (Chapter 10). 

The results from the between-groups ANOVA revealed that, compared to the 
Baseline (i.e. control) application, the two Generativity Support applications—the 
Visualization and the Semantics application—resulted in significantly higher levels of 
reflection, interaction and representation. Furthermore, the between-groups ANOVA 
revealed that the image-based Visualization application resulted in higher levels of 
representation when compared to the language-based Semantics application, whereas 
the Semantics application triggered higher levels of reflection and interaction when 
compared to the Visualization application. These findings show that processes of 
reflection and interaction can be elicited and encouraged more effectively through 
language-based applications and that processes of representation can be elicited and 
encouraged more successfully through image-based applications. 

These findings further imply that different affordances result in different cognitive 
processes. Whereas the Semantics application offers eliciting sentences—therewith 
providing the necessary linguistic and abstract foundation for critical discussions and 
verbal interactions, that is, reflection and interaction to emerge—the Visualization 
application offers images—therewith providing an important visual and concrete 
basis for representation to occur. Finally, the results from both the experiments 
and the video analysis show that the higher levels of reflection, reflection, interaction 
and representation that characterized the sessions using the Semantics or the 
Visualization application led to increased idea generation—in terms of quantity and 
quality of ideas—when compared to the Baseline (i.e. control) application.
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Therefore, the overall conclusion regarding cognition within generative collectives is 
that cognitive degrees of freedom—through high levels of reflection, interaction and 
representation—result in a significant increase in the generative capacity of such 
collectives. Furthermore, the findings reveal that we cannot downplay the crucial 
role that both structure and technology play in evoking and enhancing distributed 
cognition in collectives and thereby the mediating role of distributed cognition in 
the relationships between structure and technology, on the one hand, and collective 
generative capacity, on the other hand. 

11.2.3 The Technological Degrees of Freedom of Generative Collectives

Based on the theoretical review, it was proposed that the technological dimensions 
of tailorability and openness are expected to be positively related to collective 
generative capacity (Zittrain, 2008; Avital and Te’eni, 2009). The findings from 
the longitudinal multiple-case study (Chapter 7) of Nabuur, C,mm,n and I&I 
confirmed that higher levels of both dimensions of technological degrees of freedom 
are positively related to collective generative capacity. 

The Q-sorting study and Q factor analysis (Chapter 8) however did not result in 
technology emerging as a separate factor from the analysis. Rather, there appeared 
to be general consensus that technology should be designed in such a way that it 
allows maximum freedom in use in order to enable reflection, interaction and re-
presentation. Hence, suggesting that higher levels of tailoribility and openness are 
positively related to collective generative capacity, but indirectly, that is, through the 
positive effect of tailorability and openness on the cognitive processes of reflection, 
interaction and representation that lie at the heart of generative acts. 

This finding was confirmed by the results from the Structural Equation Mode-
ling (SEM) analysis (Chapter 9) which revealed that no direct relationship exists 
between technological degrees of freedom and collective generative capacity. Instead, 
higher levels of technological degrees of freedom do result in significantly higher 
levels of a collective’s cognitive degrees of freedom, accounting for more than one-
fourth (27%) of the variance in cognitive degrees of freedom. 

Therefore, the overall conclusion regarding technology within generative collectives 
is that technological degrees of freedom—through high levels of tailorability and 
openness—result in a significant increase in cognitive degrees of freedom, which 
in turn, positively affects the capacity of a collective to be generative. This implies 
that Internet-based collectives using a highly tailorable and open platform that 
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allows user-induced adaptation and easy access, have a significantly higher ability 
for distributed cognition, i.e. for reflection, interaction and representation, which in 
turn positively affects collective generative capacity. 

11.3 A Refined Theory of Generative Collectives

Jointly these findings result in a renewed model of collective generative capacity 
compared to the original model presented in Chapter 3 (Figure 3.2). The renewed 
theoretical model presented in Figure 11.1 shows that cognitive degrees of 
freedom are at the heart of generative collectives, with higher levels of reflection, 
interaction and representation resulting in a higher capacity for generativity. 
Furthermore, these cognitive degrees of freedom are enhanced by the ambidexterity 
of a collective’s structure and the degrees of freedom of its platform. Hence, cognitive 
degrees of freedom mediate the relationship between a collective’s structure and 
technology, on the one hand, and its generative capacity, on the other hand. Finally, 
strong structural ambidexterity, based on a delicate balance of elements of 
laterality and transience with hierarchy and stability, also directly results in higher 
levels of collective generative capacity.

Figure 11.1 A Comprehensive Framework for Enhancing Collective Generative Capacity.
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11.4 The Future of Generative Collectives Theory

Drawing on the insights from this study as well as the comprehensive framework 
for enhancing collective generative capacity (Figure 11.1) this thesis offers several 
important contributions to research and theory on Internet-based collectives as 
summarized in Table 11.2. 

First, by conceptualizing generative collectives, this thesis offers a theoretical concept 
that can help us analyze and understand Internet-based group activities for creativity, 
innovation and collective action in a wide range of collectives. 

Second, by proposing the seven dimensions of generative collectives, the comprehen-
sive framework as proposed in Figure 11.1 can assist future research for analyzing 
generative collectives and for assessing their levels of collective generative capacity 
by classifying their levels of structural ambidexterity, cognitive degrees of freedom 
and technological degrees of freedom. This framework is particularly relevant as 
it integrates separate bodies of work on structure, cognition and technology from 
a variety of disciplinary backgrounds into a single comprehensive framework for 
understanding the novel constructs of generative capacity and collective generative 
capacity.

Table 11.2 Contributions to Research and Theory

The concept of 
generative collectives:

Offers a theoretical lens for analyzing and understanding a vast variety of 
Internet-based group activities for creativity, innovation and collective action in 
a wide range of collectives. 

The seven-dimensional 
framework of collective 
generative capacity:

Offers a holistic framework for analyzing generative collectives and for 
assessing their levels of collective generative capacity by classifying their levels 
of structural ambidexterity, cognitive degrees of freedom and technological 
degrees of freedom.

Highly-generative 
collectives and 
performance: 

Differences between collectives and organizations can be captured under 
the generalization of low-generative versus high-generative organizations, 
with both categories displaying strong differences with respect to their 
structural configurations, cognitive processes and technological support tools. 
Furthermore, a new perspective on (organizational or group) performance is 
suggested that does not merely assess performance in terms of operational 
efficiency, but also in terms of generative capacity. 

The role of information 
systems: 

Disentangling the role of information systems through revealing its indirect 
effect on generative capacity by influencing processes of distributed cognition.

Multi-method and 
interdisciplinary 
approach: 

Holistic and generalizable results for a diverse range of disciplines, 
including: Information Systems (IS), organization science, innovation studies, 
communication science, Human-Computer-Interaction, social psychology. 
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Furthermore, given the close relationship between collective generative capacity and 
concepts such as creativity, innovation and collective action, the insights regarding 
the dimensions of a collective that enhance its generative capacity are likely to be 
valid in the context of creativity, innovation and collective action in general. Hence, 
the applicability of this model extends far beyond the realm of generativity and can 
enrich studies aiming to understand what dimensions of a collective or organization 
evoke and enable creativity, innovation and collective action in all walks of life. 

Third, despite the limitations to generalizing beyond the context of analysis, the 
proposed model can likely be applied to all sorts of collectives, including those 
that are not Internet-based, such as traditional organizations. As such, the analysis 
of generative collectives and collective generative capacity can throw new light 
on several topics in organizational theory, including organizational types and the 
measurement of performance. 

For instance, the findings suggest that most of the differences between collectives 
and organizations can be captured under the generalization of low-generative versus 
high-generative organizations, with both categories displaying strong differences 
with respect to their structural configurations, cognitive processes and technological 
support tools. 

Furthermore, as the Internet makes it possible for (newer) organizations to be-
come more fluid and display structural configurations that reflect more closely 
characteristics of structural ambidexterity, newer organizational forms will likely 
have more capacity for generativity than do traditional forms of organizing, such 
as M or U forms (Chandler, 1962; Williamson, 1975). However, for organizations to 
become highly generative, as much attention needs to be paid to social processes of 
distributed cognition and hidden effects of technology as we now pay to issues of 
structure and strategy. 

Relatedly, the concept of collective generative capacity suggests a new view of 
performance. Not only can performance be high or low, efficient or non-efficient, it 
can also be generative or non-generative. A well-developed organization, capable of 
generative performance, is thoroughly social; it is built of ongoing cycles of reflection, 
interactions and representation. That is, generativity emerges when members of 
a collective or an organization mutually reflect, interact and represent in order to 
create patterns for joint action. 

This suggests that organizations need to complement the dominant view of per-
formance in terms of operational efficiency with a view of performance in terms 
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of generative capacity. Avital and Te’eni (2009) juxtapose these as two conflicting 
performance types, however, as the notion of structural ambidexterity suggests, ge-
nerative collectives require the integration of operational efficiency and generative 
capacity in order to enable simultaneous exploitation and exploration. Based on the 
findings from Chapter 9, Table 11.3 juxtaposes these two performance types as adap-
ted from Avital and Te’eni (2009) and therewith provides a useful lens for analyzing 
and understanding the duality of performance in generative collectives of all sorts. 

Nonetheless, it is important to note that structural ambidexterity in the context of 
generative collectives surpasses the mere integration of these two performance types; 
more importantly it involves a comprehensive amalgamation and interdependence of 
rigid and fluid structures as well as processes of idea generation and implementation.

Fourth, through the insights from this study, in general, and the group experiments 
testing Generativity Support applications, in particular, this thesis disentangled the 
role of information systems in evoking, enabling and enhancing collective generative 
capacity. Primarily, the findings showed that despite the fact that information 
systems do not directly affect generative capacity, they play a crucial rule in evoking 
and encouraging processes of distributed cognition—reflection, interaction and 
representation—which in turn result in increased generativity. The implications for 
IS design and research are further explored in Section 11.7 below.

Finally, by building on a vast amount of literature from a wide variety of disciplinary 
backgrounds and by offering a strongly empirically grounded framework of collective 
generative capacity that is based on an interdisciplinary and multi-method approach, 

Table 11.3 Juxtaposing Two Performance Types

Dimension Operational efficiency Generative capacity

Cognitive process: Convergent Divergent

Nature of task: Low ambiguity High ambiguity

Boundary of task: Restricted, clear Open-ended, fuzzy

Nature of outcome: Known and certain Unknown and uncertain

Desired action/process: Follow procedures and guidelines Be creative and innovative

Orientation of outcome: Close gaps Open gaps

Success criterion: Efficiency, accuracy, punctuality Making a difference, rejuvenating, 
reconfiguring, reframing, and 
revolutionizing
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this study can contribute to many different theoretical and empirical domains. For 
example, the insights are useful for both the Information Systems (IS) and Human-
Computer-Interaction (HCI) field by providing an understanding of the design of 
information systems for supporting generative capacity and of the processes of human-
computer interaction that occur in the context of generativity as will be explored in 
detail in Section 11.7. With respect to organization science, the findings of this study 
has important implications for understanding organizational types, organizational 
performance, and dimensions of an organization that can enhance its generative 
capacity as was elaborately discussed in Section 11.2.1. With respect to innovation 
studies, the findings of this study provide a disentanglement of important structural, 
cognitive and technological antecedents of creativity and innovation in line with 
suggestions in previous literature for understanding the complex interdependencies 
between organizational (i.e. structural), social (i.e. cognitive), and technological 
dimensions in virtual environments (Roberts, 2000; Scarbrough and Swan, 2001; 
Huysman and De Wit, 2002; Haythornthwaite, 2005). With respect to communication 
science, this study offers important new insights for the literature on social media and 
in particular the processes of interaction, reflection, and representation that occur in 
these online spaces (also see Section 11.2.2). Finally, the empirical and methodological 
insights (also see Section 11.5) regarding processes of distributed cognition and their 
central role in generativity is relevant for psychology, sociology and cognitive science.

11.5 The Future of Methods for Analyzing Generative Collectives 

In addition to implications to theory, this study offers several important methodo-
logical lessons and implications (see Table 11.4). 

Table 11.4 Contributions to Analysis

Proposed scales: This study offers a set of reliable scales for assessing structural ambidexterity, 
cognitive degrees of freedom and generative capacity.

Need for multi-method 
approach:

This study showed that adopting a combination of qualitative and quantitative 
methods generates a strong combination of both in-depth, holistic as well as 
broader, generalizable results.

Advantages of video 
data:

This study showed that video data are a powerful tool for capturing the complex 
nature of human-computer interactions in collectivities.

Need to explore new 
methodologies and 
analytic strategies:

This study points to the need to explore new methodologies, in particular 
process-oriented methods, that allows us to analyze and disentangle 
interactions and changes in large-scale Internet-based collectivities in the light 
of inherent limitations posed by the virtual nature of such collectives.
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First, it provides a set of scales for analyzing the structural ambidexterity, cognitive 
degrees of freedom, technological degrees of freedom and generative capacity that 
can be applied in future studies on this topic. In this context, it is important to note 
that the scale for technological degrees of freedom requires further improvement 
in order to enhance its reliability and validity. 

Second, this study shows the importance of adopting a multi-method approach to 
generate both in-depth, holistic as well as broader, generalizable results. This is in 
particular valuable given the relative infancy of the field of social media and online 
communities research. 

Third, this study illustrated the power of video data for capturing the complexities 
and idiosyncrasies of human-computer interactions in the context of generativity. 
Some of the advantages offered by video data include the richness of data allowing 
for the preservation of context as well as content; the ability to capture dynamic 
processes rather than static snapshots; the possibility of multiple viewings in order 
to use different perspectives, correct erroneous initial interpretations and overcome 
personal biases; a potential gain in reliability and validity due to the above advantages 
as well as the ability to use video data as a feedback mechanism for validation by 
research subjects.  

However, in this context, the virtual nature of Internet-based collectives poses an 
interesting challenge for understanding the complex interplay of people and artifacts. 
Obtaining the contextually rich data that videos afford is practically unfeasible in 
virtual environments characterized by a lack of face-to-face interactions. Therefore, 
the inherent virtual nature of this research domain presents inescapable limitations 
for the types of data we can collect and the conclusions we can draw. 

Therefore, this limitation should trigger future exploration of new methodologies 
and analytic strategies, in particular of process methods that allow us to analyze 
and disentangle interactions and changes in large-scale Internet-based collectivities. 
Process studies necessarily require temporally grounded data, whether retrospective 
or prospective. Furthermore, process studies tend to draw on multiple sources of 
qualitative and quantitative data. Hence, the need for process methods will require 
exploration of novel data sources as well as innovative strategies for data collection 
and analysis.
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11.6 The Future of Generative Collectives Practice

Besides important implications for research, the insights from this study as well as 
the framework offered in Figure 11.1 provides important insights for the design of 
all sorts of collectives with the aim of generativity (see Table 11.5).  

First, by proposing the seven dimensions of collective generative capacity, this study 
provides a framework for assessing the levels of generative capacity of collectives 
as well as for identifying areas for improvement in order to further enhance the 
generative capacity of these collectives. Hence, this framework can help us to make 
sense of the proliferation of Internet-based collectives for creativity and innovation 
as enabled by mobile, ubiquitous computing. 

Second, despite that these models have been developed, tested and refined in the 
context of Internet-based collectives, the same model can apply to organizations and 
can help us understand why organizations with different structural configurations, or 
different cognitive processes and different technological support perform differently 
with respect to creativity and innovation. Consequently, the insights from this study 
can help to support the formation and continuation of highly generative groups and 
organizations beyond the context of Internet-based collectives.

Third, the above discussion regarding the insights for thinking about organizational 
types and organizational performance are also highly relevant for practice. Through 
the concept of generative collectives, organizations can approach issues of organi-
zational structure and performance from a new angle so that the dominant focus on 
hierarchy, stability and operational efficiency can be complemented with a focus on 
laterality, transience and generative capacity. 

Table 11.5 Contributions to Practice

The seven-dimensional 
framework of collective 
generative capacity:

Offers a theoretical lens for making sense of the proliferation of Internet-based 
collectives for creativity and innovation as enabled by mobile, ubiquitous 
computing.
Can support the formation and continuation of highly generative groups and 
organizations. 

Highly-generative 
collectives and 
performance: 

Can enable a shift in organizations’ perspectives on issues of organizational 
structure and performance in order to complement the dominant focus 
on hierarchy, stability and operational efficiency with a focus on laterality, 
transience and generative capacity. 

The role of information 
systems: 

Offers relevant insights for organizations regarding the use of information 
systems for evoking, enabling and enhancing collective generative capacity. 
Moreover, it can inform the adoption decisions of organizations with respect to 
information systems with the aim of enhancing generative performance. 
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Fourth, the insights regarding the role of information systems for evoking, enabling 
and enhancing collective generative capacity can inform the design of information 
systems. Furthermore, it can inform adoption decisions of organizations with respect 
to information systems with the aim of enhancing generative performance. 

11.7 The Future of Systems Design for Generative Collectives 

Finally, the findings from this study show that information systems play a crucial role 
in evoking and enhancing distributed cognition and hence indirectly affect collective 
generative capacity through their impact on collective reflection, interaction and 
representation (see Table 11.6). These findings imply that information systems 
should create a supportive environment for reflection, interaction, and representation 
to occur freely and unrestrictedly for subsequent generativity to emerge and  
evolve. 

The reason that information systems play an important role in processes of distributed 
cognition in Internet-based collectives is that they act as boundary objects (Star and 
Griesemer, 1989). That is, members of the collective with distinct backgrounds and 
interests find these systems useful for representing their perspectives and differences 
(Boland and Tenkasi, 1995; Bechky, 2003) in order to reach a shared understanding 
and coordinate distributed work (Okhuysen and Bechky, 2008). In particular in the 

Table 11.6 Contributions to Information Systems Design

Information systems 
need to be tailorable 

In order for information systems to encourage processes of distributed 
cognition, hence, generative capacity in collectives, these systems need to be 
adaptable to new and changing needs and circumstances of a diverse range of 
users in their respective task domains. 

Information systems 
need to be open

In order for information systems to encourage processes of distributed 
cognition, hence, generative capacity in collectives, these systems need to 
be easily accessible and easy to master for a diverse range of users in their 
respective task domains. 

Information systems 
need to be self-
explanatory and intuitive

For information systems to support generative tasks, they need to be simple 
and straightforward in order for users to focus on the innovation process 
rather than on figuring out and adjusting to the technology.

Information systems 
should afford playfulness 
and enjoyment

For information systems to support processes of distributed cognition and 
generative tasks, these systems should be fun to use and afford overall 
playfulness and positive energy.

Generative Systems 
Design

A new approach to the design of systems, artifacts and environments for 
eliciting and encouraging generative capacity. 

Also see Avital (2010).
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context of Internet-based collectives where people from all walks of life, cultures 
and countries interact and collaborate, the boundary spanning role of information 
systems cannot be overstated. 

With respect to the affordances of information systems that enable distributed 
cognition, hence, generative capacity in Internet-based collectives, the findings show 
that first and foremost these systems need to be tailorable—that is adaptable to 
new and changing needs and circumstances of the users—as well as open—that is 
easily accessible. Given the diversity of users in Internet-based collectives, systems 
should enable a variety of tasks as well as support general ease of use regardless of 
individual differences in computer literacy. 

Relatedly, the findings suggest that for information systems to effectively support 
processes of distributed cognition, these systems need to be self-explanatory, 
that is, simple and intuitive in order for members of the collective to focus on the 
innovation process rather than on making sense of and adjusting to the technology. 
Hence, rather than designing sophisticated, multifaceted systems for supporting 
generativity, uncomplicated systems that are straightforward to use result in higher 
generativity. 

Furthermore, the results from the multiple case study and the video analysis of 
the experimental groups show that systems that are fun to use and which afford 
overall playfulness and positive energy lead to enhanced processes of distributed 
cognition, hence, generativity. Therefore, designers should explore ways to design 
systems that are engaging, hence, which afford and enhance overall playfulness and  
enjoyment.

This finding is particular interesting since the field of Human-Computer Interaction 
(HCI) has traditionally been strongly utilitarian focused (Coursaris and Kim, 2011; 
Coursaris et al., 2008; Hoffman and Krauss, 2004; Schenkman and Johnsson, 2000; 
Zhang and Li, 2005). Only recently some preliminary but still limited awareness 
and exploration has emerged with respect to the importance of hedonic stimuli of 
IT and IS (Coursaris and Kripintiris, 2012). However, we can anticipate that further 
investigating hedonic affordances becomes an important avenue for future IS research 
and design, in particular in the context of designing online community environments 
that need to support affective connections between participants in order to enhance 
effective bonding, commitment and participation.

Finally, the findings from this study point to a novel approach to systems design, 
namely Generative Design, that focuses on the development of systems, artifacts and 
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environments that elicit and enhance generative capacity. Such an approach opens 
vast opportunities for the exploration of design attitudes and principles that embrace 
and enrich social contexts, expand and enhance human capabilities, as well as evoke 
and encourage positive change, discovery and learning. 

11.8 Challenges and Avenues for Future Generative Collectives Research

The results from this study point to several challenges that need to be further addres-
sed in future research on generative collectives. These challenges are summarized in 
Table 11.7, where I also propose a set of research questions for further exploration. 

First of all, the frameworks proposed in this study relate to generativity, which 
is primarily an activity of exploration. However, the notion of ambidexterity 
(Tushman and O’Reilly, 1996; Birkinshaw and Gibson, 2004; He and Wong, 2004), as 
embedded in the final model, suggests that whereas exploration is needed to engage 
in innovation, exploitation is needed to implement these innovations effectively. 
Hence, future research should analyze which dimensions of the proposed model 
stay the same and which dimensions change when the focus is on implementation 
and exploitation, rather than idea generation and exploration. 

Second, it is worthwhile investigating further if the aforementioned phase model 
of structural ambidexterity holds in practice. Hence, future research could analyze 
whether Internet-based collective pass from a phase of structural rigidity (i.e. more 
structure) associated with the start-up of a collective, through a phase of structural 
fluidity (i.e. less structure) during the idea generation phase, to increased structural 
rigidity (i.e. more structure) during the implementation phase. 

Table 11.7 Future Research Avenues and Questions 

Explore the notion of 
ambidexterity 

What structural, cognitive and technological dimensions of collectives 
enhance their operational efficiency? How do these compare to the 
dimensions that enhance generative capacity?  

Organizations and their 
role in the context of 
Internet-based collectives

What roles do traditional organizations perform and are these distinct from, 
yet, complementary to the roles performed by Internet-based collectives? 
Do organizations and Internet-based collectives complement each other by 
performing different phases of the innovation process?

Additional dimensions of 
generative collectives

What other dimensions of collectives—such as size of the collective, 
technological complexity and/or political sensitivity of the product or 
process—influence their level of generative capacity?

Generative Systems 
design 

What affordances of an information system foster distributed cognition and 
generative capacity?
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Third, since the Structural Equation Modeling (SEM) analysis revealed the importance 
of ambidexterity in the context of generative collectives, future research can further 
explore the applicability of the notion of structural ambidexterity for generative 
collectives. Also, future research can explore alternative theories that offer a similar 
blend of characteristics of coordination and flexibility, such as the notion of chaordic 
systems (Hock, 1995). Chaordic systems are self-organizing, adaptive, non-linear 
and complex systems—e.g. organizations—that blend characteristics of chaos and 
order and therefore represent a harmonious coexistence of both chaotic and order 
behaviors instead of a dominance of one over the other. As such chaordic systems are 
characterized by coordinated yet flexible structures; stable yet open membership; 
and competitive yet cooperate relationships. 

Fourth, given that the aim of generative collectives is primarily the exploration and 
generation of new ideas, rather than the implementation and exploitation of existing 
ideas, this may suggest that Internet-based generative collectives and traditional 
organizations are complementary in their respective roles. Whereas generative 
collectives have the ability to generate, foster and provide support for ideas—i.e. 
invention—organizations may play an important role in subsequently translating 
these ideas into marketable products and services—i.e. commercialization. This 
interplay between Internet-based collective and traditional organizations and their 
distinct, yet, complementary and perhaps even sequential roles in the innovation 
process is worthwhile exploring further. 

Fifth, although the model incorporates many different dimensions of collectives and 
therewith provides a rather comprehensive understanding of why some collectives 
are more generative than others, there are still important elements of collectives 
that were not addressed in this study and therefore could be explored in future 
research. For instance, the size of the collective may significantly impact the gene-
rative capacity of the collective as it may be anticipated that larger collectives tend 
to develop more hierarchical and stable structures when compared to smaller col-
lectives. Furthermore, the nature of the product and service that the collective aims 
to develop and provide—e.g. its technological complexity or political sensitivity—may 
also affect the way in which collectives are organized, hence, how generative the 
collective is. It can be anticipated that the more complex and sensitive the nature 
of a product or service is, the higher the need for rules, procedures and stability 
of membership. Other issues to consider further include primarily human, social 
and political dimensions of motivation, vision, work practices, structural pluralism, 
culture, and power dynamics. 
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Every study has limitations; hence, the main limitation in this study is the restriction 
to structural, cognitive and technological dimensions of collectives. Consequently, 
it needs to be acknowledged that the structure-cognition-technology lens adopted 
in this study has particular blindspots and distortions, for instance, with respect 
to political and emotional dimensions of generative collectives. Yet, given the 
amalgamation of these three comprehensive dimensions—structure, cognition and 
technology—as well as their particular conceptualization and operationalization, 
this study already provides a multiperspective approach of generative collectives. 
For instance, structure—through its focus on the power dynamics and interplay 
between the esoteric elite and exoteric mass—inherently comprises a political 
dimension. Similarly, cognition—through its focus on the interactions, reflections 
and representations from and between people—innately involves a social and 
emotional dimension. Nonetheless, future research on generative collectives could 
complement the structural, cognitive and technological focus dominant in this study 
with a psychological and socio-political lens in order to obtain a fuller understanding 
of generative collectives than can be obtained through studying any one dimension 
in isolation.

Finally, this study showed that added visualization and semantics stimulations can 
enhancing generativity through stimulating processes of distributed cognition and 
by helping groups to generate more and better ideas for solving complex challenges. 
Future research can attempt to validate these results and test additional system 
features that support and enhance the generative capacity of individuals and groups. 
That is, future research should further explore the design and development of 
Generativity Support applications. 

In addition to exploring additional affordances of information systems that may fo-
ster distributed cognition and generative capacity, it is useful to further investigate if 
the relationship between the features of Generativity Support applications explored 
in this study—i.e. tailorability and openness as well as visualization and seman-
tics functions— hold a linear or curvilinear relationship to distributed cognition. 
Although our findings suggest that higher levels of these features result in higher 
levels of distributed cognition, it may be anticipated that unlimited tailorability and 
openness obstructs any commonality of system features essential for facilitating 
collective generative acts. Hence, it is worthwhile investigating further if tailorability 
and openness lose their positive effect on collective generative capacity (i.e. become 
dysfunctional) beyond a certain level.




