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9.1 Introduction

In the last few decades the use of the Internet has grown exponentially. With the 
emergence of a range of Web 2.0 applications and social computing platforms, online 
“spaces” have transformed into important stages for virtual interactions with the 
purpose of sharing opinions, ideas, and information. Internet-based collectives are not 
only novel media for channeling information, but also innovative media with respect 
to their modi operandi and structural configurations. Consequently, Internet-based 
collectives are becoming increasingly important as breeding grounds for creative 
ideas and innovations and hence, an ideal setting for generative processes. 

Yet, despite the general awareness of the importance of Internet-based collectives 
for innovation, we only have fragmented and rudimentary knowledge of the 
specific factors of these collectives that are conducive to innovation (Roberts, 2000; 
Scarbrough and Swan, 2001; Huysman and De Wit, 2002; Haythornthwaite, 2005). 
Hence, building on the insights from the previous studies—presented in Chapter 7 
and 8—this chapter presents the findings from a Public Delphi study of 140 survey 
responses from online community managers. In this study, the proposed theoretical 
model of collective generative capacity was tested using the variance-based Partial 
Least Square (PLS) method. PLS allows the specification of the constructs between the 
various constructs in the model as well as with their underlying items. Consequently, 
data analysis provides support for both how well the items measure each construct 
and how well the hypothesized relationships between constructs support the 
proposed theoretical model of collective generative capacity.

This Public Delphi study provides two important contributions. First, the results 
from the PLS method for testing the theoretical model that has been developed and 
refined throughout this thesis allowed the assessment of the relative importance 
of each construct in the model for explaining and predicting collective generative 
capacity. Second, based on the results from this analysis, a revised model of collective 
generative capacity is proposed as well as a set of scales for measuring the structural, 
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cognitive, and technological dimensions of collectives, which can be applied and 
refined in future survey-based studies on generative collectives. 

In short, then, this study will contribute to theory by offering a holistic model for 
assessing and predicting the level of generative capacity of collectives based on a set 
of structural, cognitive and technological antecedents. Furthermore, it will contribute 
to practice by providing a better understanding of those structural, cognitive and 
technological factors that positively affect the ability and potential for creativity, 
innovation and change of Internet-based collectives. 

In what follows, the research model underlying this study will be presented as well 
as the associated hypotheses, which emerged from the iterative refinement of the 
theoretical model throughout this thesis. Then, the results from the PLS analysis 
will be discussed by means of which the research model and the hypothesized 
relationships between the constructs are tested and evaluated. 

9.2 Theoretical Development and Research Model

As the results of the longitudinal multiple case study (Chapter 7) and Q-sorting 
study (Chapter 8) suggested, cognitive processes of reflection, interaction and 
representation—i.e. cognitive degrees of freedom—appear to be at heart of generative 
acts in Internet-based collectives. Furthermore, the structure and technology of a 
collective—when designed in such a way that they are flexible and open, rather 
than restrictive—represent the supportive context in which people are enabled 
and encouraged to reflect, interact and represent freely in the course of being 
generative collectively. Based on these findings, it was concluded that structural and 
technological degrees of freedom are both directly and indirectly related to collective 
generative capacity, with the indirect relationship being mediated by cognitive 
degrees of freedom. Yet, the longitudinal multiple case study and the Q-sorting study 
provided only inconclusive support for the direct relationship between technological 
degrees of freedom and collective generative capacity. 

In order to test the impact of cognitive, structural and technological degrees of 
freedom on collective generative capacity and to test the impact of structural and 
technological degrees of freedom on cognitive degrees of freedom, the following 
hypotheses are proposed: 

H1: Higher levels of cognitive degrees of freedom will lead to higher levels 
of collective generative capacity 
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H2a: Higher levels of structural degrees of freedom will lead to higher 
levels of collective generative capacity 

H2b: Higher levels of structural degrees of freedom will lead to higher 
levels of cognitive degrees of freedom

H3a: Higher levels of technological degrees of freedom will lead to higher 
levels of collective generative capacity 

H3b: Higher levels of technological degrees of freedom will lead to higher 
levels of cognitive degrees of freedom

Since the theoretical rationale underlying the proposition of these hypotheses has 
been outlined in detail in Chapter 3 of this thesis, this will not be further explored 
and discussed here. The proposed research model and hypotheses are visualized in 
Figure 9.1.

9.3 Results

The structural model shown in Figure 9.1 was tested using the variance-based Partial 
Least Square (PLS) method. PLS allowed the specification of the relationships between 
the constructs and their underlying items—i.e. the measurement model—as well as 
the relationships among the various exogenous and endogenous constructs—i.e. the 
structural model. Thus, findings from the data analysis (see description of analysis 

Figure 9.1 Research Model and Hypotheses.
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process in Chapter 6.4) provided support for both how well the items measured 
each construct, and how well the hypothesized relationships between constructs 
supported the theory. 

The PLS result model is shown in Figure 9.2. Overall, the model demonstrated high 
explanatory power. The R-square of the Collective Generative Capacity construct is 
0.650, or 65% of the variance in the collective generative capacity of Internet-based 
collectives was explained through the model. Furthermore, the R-square value for 
Cognitive Degrees of Freedom—the other endogenous variable—is 0.688, or 68% 
of the variance in the cognitive degrees of freedom of Internet-based collectives is 
explained through the degrees of freedom in the structure and technology of these 
collectives. The R-square values in the collective generative capacity model thus 
strongly exceed the 10% benchmark recommended by Falk and Miller (1992).

From the original five hypotheses, four were strongly supported and only one 
hypothesis was not supported. Table 9.1 presents the validation of these hypotheses 
in more detail.

Following Kaplan’s (2000) recommendation on structural equation modeling analysis, 
the theoretically grounded research model was modified and its parameters re-
estimated in pursuit of an optimized model fit. Accordingly, the model was re-run in 
PLS after removing the path that was not supported in the initial analysis described 
above. Specifically, the path from Technological Degrees of Freedom to Collective 
Generative Capacity was removed (see Figure 9.3).

The results of running this reduced model are provided in Table 9.2, where the last 
column identifies the change in t-values compared to the initial research model. 

Furthermore, in order to determine if the relationship between technological degrees 
of freedom and collective generative capacity was indeed fully mediated by cognitive 

Table 9.1 Hypotheses Validation

Hypotheses From To Beta t-Value p-Value Sig Status

H1 Cogn Gen 0.348 2.672 < 0.01 *** Supported

H2a Struc Gen 0.417 4.642 < 0.001 **** Supported

H2b Struc Cogn 0.677 12.534 < 0.001 **** Supported

H3a Tech Gen 0.108 0.911 0.332 not supported

H3b Tech Cogn 0.206 2.799 < 0.01 *** Supported
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degrees of freedom —as the initial findings from the longitudinal multiple case study 
(Chapter 7) and the Q-sorting study (Chapter 8) suggested—the structural model 
was re-run with removing the path between technological and cognitive degrees 
of freedom, while retaining the path between technological degrees of freedom 
and collective generative capacity. Since this path remained insignificant, it can be 

Figure 9.2 Proposed Structural Model. *** significant at 0.01 level; **** significant at 0.001 level.

 

 

Figure 9.3 Reduced Structural Model. *** significant at 0.01 level; **** significant at 0.001 level.
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validly concluded that a collective’s cognitive degrees of freedom are a full mediator 
for the relationship between a collective’s technological degrees of freedom and its 
generative capacity. Consequently, it can be concluded that the reduced model as 
suggested in Figure 9.3 provides the most optimal fit in terms of explained variance 
and significance of the model’s path coefficients.

Reviewing the above results, four sets of conclusions may be drawn. These conclusions 
and implications thereof will be further explored and discussed in the subsequent 
discussion section. 

The first set of conclusions focus on the structural relationship between cognitive 
degrees of freedom and collective generative capacity as well as the measurement 
relationships between the cognitive degrees of freedom construct and its underlying 
items. The results of the PLS analysis show that the cognitive degrees of freedom 
of an Internet-based collective are indeed a significant predictor of its generative 
capacity (β = 0.384; p-value < 0.001). Thus Hypothesis 1 received strong support, 
that is, higher levels of cognitive degrees of freedom lead to higher levels of collective 
generative capacity. These cognitive degrees of freedom explain nearly one-third, 
namely 31.7%, of the variance in the generative capacity of Internet-based collectives.

In what follows, I will briefly discuss the items that positively affect the cognitive 
degrees of freedom of Internet-based collectives, which—in turn—result in an 
increase in collective generative capacity. First, facilitating increased reflection 
between members of Internet-based collectives through enabling people to challenge 
existing ideas and assumptions through diverse membership and to become aware of 
one’s own ideas and learn new ones from others leads to higher cognitive degrees of 
freedom, hence, to an increase in their generative capacity. Second, enabling increased 
interaction among members of Internet-based collectives through allowing for 

Table 9.2 Hypotheses Validation of Reduced Model

Hyp. From To Beta t-Value p-Value Sig Status
t-Value 
Change

H1 Cogn Gen 0.384 4.304 < 0.001 **** Supported 1.631

H2a Struc Gen 0.459 5.304 < 0.001 **** Supported 0.662

H2b Struc Cogn 0.678 13.172 < 0.001 **** Supported 0.638

H3b Tech Cogn 0.207 2.871 < 0.01 *** Supported 0.072
1 Change in the t-value relative to the proposed structural model tested shown in Figure 9.3.
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diversity of members and promoting a great amount of engagement leads to higher 
cognitive degrees of freedom, hence, to an increase in their generative capacity. Third, 
promoting increased representation through sharing text and visual representations 
and spreading knowledge for the future and making it available to anyone leads to higher 
cognitive degrees of freedom, hence, to an increase in a collective’s generative capacity.

The second set of conclusions focus on the structural relationship between structural 
degrees of freedom and collective generative capacity as well as the structural 
relationship between structural degrees of freedom and cognitive degrees of freedom. 
Furthermore, I will discuss the measurement relationships between the structural 
degrees of freedom construct and its underlying items. The results of the PLS analysis 
show that the structural degrees of freedom of an Internet-based collective are 
indeed a significant predictor of its generative capacity (β = 0.459; p-value < 0.001). 
Thus Hypothesis 2a received strong support, that is, higher levels of structural degrees 
of freedom lead to higher levels of collective generative capacity. These structural 
degrees of freedom explain nearly one-third, namely 32.8%, of the variance in the 
generative capacity of Internet-based collectives. 

Furthermore, besides the direct relationship between structural degrees of freedom 
and collective generative capacity, a collective’s structural degrees of freedom also 
have an indirect relationship to collective generative capacity which is mediated 
through cognitive degrees of freedom. The structural degrees of freedom of an 
Internet-based collective are indeed a significant predictor of its cognitive degrees 
of freedom (β = 0.678; p-value < 0.001). Thus, Hypothesis 2b received strong 
support, that is, higher levels of structural degrees of freedom lead to higher levels 
of cognitive degrees of freedom. These structural degrees of freedom explain 41.8% 
in the variance of cognitive degrees of freedom. 

In what follows, the items that positively affect the structural degrees of freedom 
of Internet-based collectives, which—in turn—result in an increase in cognitive 
degrees of freedom and in collective generative capacity will be further discussed. 
Interestingly, the items that positively affect the structural degrees of freedom of 
Internet-based collectives are ambidextrous. That is, the constructs encompasses 
both the need for empowering as many users as possible to contribute actively and 
empowering members to manage themselves as well as eliminating inactive members 
and establishing formal rules, guidelines and routines to ensure stability. In other 
words, the structural construct encompasses elements of laterality and hierarchy 
as well as transience and stability simultaneously. 
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Because of this twofold nature of the construct, the construct will be reconceptualised 
as structural ambidexterity (Tushman and O’Reilly, 1996; He and Wong, 2004; 
Birkinshaw and Gibson, 2004). Structural ambidexterity refers to a dual structure 
of an entity—e.g. an Internet-based collective—with the aim of enabling concurrent 
exploitation and exploration. An ambidextrous collective requires mobilization 
and flexibilization—i.e. laterality and transience—as well as coordination and 
integration—hierarchy and stability— in order to enable operational efficiency 
and generative capacity simultaneously (Avital and Te’eni, 2009). 

Integrating exploitation and exploration—i.e. operational efficiency and generative 
capacity (Avital and Te’eni, 2009)—requires the integration of seemingly contradic-
tory, yet, practically complementary modi operandi, namely: 

• practicing both convergent and divergent cognition,
• following procedures while being creative and innovative
• performing restricted as well as open-ended tasks
• managing both low and high ambiguity
• opening and closing gaps simultaneously 
• working toward both known, certain outcomes as well as unknown, 

uncertain outcomes 
• amalgamating different standards of success—namely efficiency and 

accuracy vis-à-vis making a difference and novelty.

Figure 9.4 Revised Structural Model.
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Enabling an interplay of these two, virtually opposite, modi operandi, represents the 
structural ambidexterity, that is, the, simultaneous need for laterality and hierarchy 
as well as transience and stability, that is at the heart of generative collectives. These 
findings result in a revised theoretically grounded model of collective generative 
capacity, as presented in Figure 9.4. 

The third set of conclusions focus on the structural relationship between technological 
degrees of freedom and collective generative capacity as well as the structural 
relationship between technological degrees of freedom and cognitive degrees of 
freedom. Furthermore, the measurement relationships between the technological 
degrees of freedom construct and its underlying items will be discussed. The findings 
of the PLS analysis show that the technological degrees of freedom of an Internet-
based collective are not a significant predictor of its generative capacity. Therefore 
this relationship was removed in the revised model and Hypothesis 3a was rejected. 
Rather it seems that the relationship between technological degrees of freedom and 
collective generative capacity is fully mediated by cognitive degrees of freedom. 

The technological degrees of freedom of an Internet-based collective are a significant 
predictor of its cognitive degrees of freedom (β = 0.2072; p-value < 0.01). Thus, 
hypothesis 3b received strong support, that is, higher levels of technological degrees 
of freedom lead to higher levels of cognitive degrees of freedom. These technological 
degrees of freedom explain 27% in the variance of cognitive degrees of freedom. 
Have core members (controllers) who are in charge of establishing formal rules and 
guidelines for all participants. 

In what follows, the items that positively affect the technological degrees of freedom of 
Internet-based collectives, which—in turn—results in an increase in cognitive degrees 
of freedom will be discussed. First, enabling the tailoring of the technological tools 
available to the members of an Internet-based collective, a platform should enable users 
to do what they think a site or service is for, and not only what its designers intended 
leads to higher technological degrees of freedom, hence, to an increase in their 
generative capacity. Second, facilitating the openness of an Internet-based collective, 
community platforms should be open, easily accessible and easy to master leads to higher 
technological degrees of freedom, hence, to an increase in their generative capacity.

The fourth set of conclusions relate to the role of the control variables on the depen-
dent construct, namely collective generative capacity. The control variables in this 
study—age, gender, education, amount of activity—were also analysed by running 
the model excluding them (uncontrolled), including them one at a time, and lastly 
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including them all at the same time (controlled) in PLS and SPSS. Adding control 
variables to the model did not significantly increase the explained variance, hence, 
were excluded for reasons of parsimony.

9.4 Discussion

This paper tested the theoretical model of collective generative capacity as developed 
and refined throughout this thesis. Specifically, it examined the impact of a set of 
structural, cognitive and technological dimensions of Internet-based collectives on 
their generative capacity through a Structural Equation Modeling (SEM) analysis of 
140 survey responses from online community managers. 

Based on the findings from the SEM analysis of these surveys, three main conclusions 
have been derived. First, higher levels of cognitive degrees of freedom—through 
high levels of reflection, interaction and representation—result in higher levels of 
collective generative capacity. Furthermore, these cognitive degrees of freedom 
account for nearly one-third of the variance (31.7%) in collective generative capacity. 

Second, higher levels of structural ambidexterity—through an apparently contradic-
tory amalgamation of elements of laterality and hierarchy as well as transience and 
stability—result in higher levels of collective generative capacity. Furthermore, 
structural ambidexterity accounts for nearly one-third (32.8%) of the variance in col-
lective generative capacity. Additionally, higher levels of structural ambidexterity result 
in higher levels of a collective’s cognitive degrees of freedom. In this context, structural 
ambidexterity accounts for 41.8% of the variance in cognitive degrees of freedom. 

Third, higher levels of technological degrees of freedom—through high levels of 
tailorability and openness—do not result in a significant increase in collective 
generative capacity. However, higher levels of technological degrees of freedom 
do result in significantly higher levels of a collective’s cognitive degrees of freedom. 
Furthermore, technological degrees of freedom accounts for more than one-fourth 
(27%) of the variance in cognitive degrees of freedom. 

Reflecting on these findings, it can be concluded that the structural configurations 
of an Internet-based collective are 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 particularly interesting 
for two reasons. First, because it is in sharp contrast to the dominant viewpoint 
in the literature on online communities that argues that these communities are 
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disembodied from, i.e. lack, structural mechanisms (Faraj et al., 2011; Leadbeater, 
2005). Second, because it was hypothesized based on the literature review in Part 2 
of this thesis that highly lateral and highly transient structures—i.e. high structural 
degrees of freedom—would result in high collective generative capacity. However, 
as the results of this study show, structural ambidexterity—requiring the careful 
balancing of laterality and hierarchy as well as transience and stability—results in a 
significant increase in both the cognitive degrees of freedom and generative capacity 
of Internet-based collectives. 

This implies that 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 enable both operational 
efficiency—through rules, guidelines and procedures—and generative capacity—
through empowerment of users and self-management. This conclusion will be further 
explored and disentangled in the subsequent discussion section of this dissertation. 

Furthermore, it can be concluded that increased reflection, interaction and repre-
sentation among members of an Internet-based collective—i.e. cognitive degrees of 
freedom—significantly affects its ability to engage in generative acts of rejuvenating, 
reconfiguring, reframing and revolutionizing. Finally, an Internet-based collective 
using a highly tailorable and open platform, which allows user-induced adaptation 
and modification and easy access, have a significantly higher ability to engage in 
reflection, interaction and representation. 

To conclude, generative capacity appears to emerge and evolve from realizing a 
delicate and challenging balance between openness and control, flexibility and 
permanence, that provides the structural and technological foundations from which 
distributed cognition—through reflection, interaction and representation—can 
grow and flourish in order to trigger on-going generative cycles of rejuvenating, 
reconfiguring, reframing and revolutionizing.
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