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Building on the common themes of collectivity and generativity as described in 
Table 2.3, the following working definition of generative collectives emerges: a 
group of persons with shared interests or goals who mutually engage in rejuvenating, 
reconfiguring, reframing and revolutionizing acts. As aforementioned, albeit some 
collectives are more generative than others, the notion of generative collectives is 
based on the fundamental assumption that any type of collective has the capacity to 
be generative. This capacity of a collective to be generative is referred to as collective 
generative capacity: the ability to engage in acts of rejuvenating, reconfiguring, 
reframing and revolutionizing within a particular goal-driven context.

Hence, collective generative capacity can be considered a trait of a collective and the 
seed or root-cause of generative acts and outcomes (Avital and Te’eni, 2009). In this 
context, a trait is a habitual pattern encompassing behavioral, cognitive and affective 
elements, which (1) is relatively stable over time, (2) differs among collectives—i.e. 
some collectives are more generative than others—and (3) influences behavior and 
action. The generative capacity of a collective is based on the generative capacity of 
the individuals making up the collective; however, because it stems in part from the 
inherent relationships and interactions in a collective, it is greater than the mere sum 
of those individual generative capacities. Like any trait, collective generative capacity 
can be absent or present, weak or strong, and thereby affects the actual generative 
acts and outcomes of a collective. 

Figure 3.1 illustrates the generative cycle where collective generative capacity promo-
tes collective generative acts of rejuvenating, reconfiguring, reframing, and revoluti-
onizing, which subsequently result in collective generative outcomes, such as novel 
configurations or possibilities; new ways of seeing and understanding the world; and 
a transformed normative status quo. In turn, collective generative outcomes affect the 
future potential of a collective to be generative, that is, its generative capacity.

The four generative acts of rejuvenating, reconfiguring, reframing, and revolutionizing 
are derived from the theories of generativity as discussed and summarized in Section 
2.2 and Table 2.2. Furthermore, these four processes are briefly conceptualized in 
Table 2.3 and are further operationalized in Chapter 6.3 and 6.4.

Chapter 3
Seven Dimensions of Generative Collectives
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Highly generative collectives are inherently affect-laden environments, where 
col lective cognitive processes and emotional experiences are closely intertwined 
(Amabile et al., 2005). Consequently, highly generative collectives are characterized 
by a positive, open, participatory, and people-centered culture in which more 
individuals than ever can participate, share, collaborate and generate collectively. 
In other words, they provide a space in which people with different geographical, 
cultural, or occupational backgrounds come together to exchange their personal 
interpretations of a situation, reflect upon them, engage in dialogue about them, 
construct them through artifacts, and inform action with them (Boland et al., 
1994). Consequently, collective generative capacity emerges from the synergetic 
and dialectical combinations of individual minds—i.e. heterogeneous knowledge 
sources—through communal sensemaking, shared cognitive processes, conflictual 
negotiation and collective improvisation (Erden et al., 2008). 

Collective generative capacity elicits generative activities of all sorts—i.e. a wide 
array of creative, innovative, and transformative activities—which can stem from 
multiple faculties of the collective mind (Weick and Roberts, 1993), both cognitive and 
affective. Moreover, collective generative capacity is not based on an interpretation 
and understanding of the world in terms of what is or what should be, but rather in 
terms of what could or what may be, that is, in terms of envisaging future possibilities. 
Whereas focusing on the past is limiting, a focus on the future is enabling, liberating 
and invigorating. It is from this collective positive orientation toward the future that 
the inspirational and imaginative energy emerges, which leads to emancipating and 
ingenious actions.

Additionally, this collective focus on potentialities is inherently linked to change; 
hence, it involves a positive belief in the ability of the collective to act together and 

Figure 3.1 The Generative Cycle of Collectives.
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make a difference (Surrey, 1991). Yet this positive, transformational energy only 
exists as a consequence of the relational character of highly generative collectives. 
In other words, highly generative collectives are characterized by power through 
connection—group empowerment—as opposed to power over. Group empowerment 
and high-quality connections mobilize the energies of everyone involved and create 
a pulsating, vibrant aliveness (Dutton, 2003) that results in passionate moments of 
ingenuity and transformation.

In this paper, I focus on variations in the generative capacity, and hence generative 
output, of Internet-based collectives that can be attributed to their respective 
structural, cognitive and technological dimensions. In other words, I argue that 
there are distinct structural, cognitive and technological configurations that can help 
to distinguish high-generative collectives from low-generative collectives. In what 
follows, those underlying structural, cognitive and technological dimensions are 
described and their relation to collective generative capacity is examined. 

In order to link the structural, cognitive and technological dimensions to the varying 
levels of collective generative capacity, I use the metaphor of ‘degrees of freedom’, 
as will be further explained below. Hence, I do not talk about structure, cognition 
and technology in general, but about those dimensions and features that relate to 
structural, cognitive and technological degrees of freedom. Specifically, I focus on 
seven features of structural, cognitive and technological degrees of freedom for 
juxtaposing these collectives (see Figure 3.2):

•	 With respect to structural degrees of freedom, two dimensions are 
essential for understanding the relation to collective generative capacity, 
namely level of transience and level of laterality. 

•	 With respect to cognitive degrees of freedom, three dimensions are 
essential for understanding the relation to collective generative capacity, 
namely level of reflection, level of interaction and level of representation.

•	 With respect to technological degrees of freedom, two dimensions are 
essential for understanding the relation to collective generative capacity, 
namely level of tailorability and level of openness.

These seven dimensions are derived from the theoretical conceptualizations of 
collectivity and generativity discussed in Sections 2.1 and 2.2 and will be elaborated 
on in what follows. These seven dimensions are relevant because they account for the 
organizational (i.e. structural), social (i.e. cognitive), and technological dimensions, 
which have been stressed as the dominant joint shapers of collaborative interactions 
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that characterize proliferating virtual ecologies (Roberts, 2000; Scarbrough and Swan, 
2001; Huysman and De Wit, 2002; Haythornthwaite, 2005: 216). 

From these seven features of structural, cognitive and technological degrees of 
freedom, a framework is proposed for analyzing and understanding different 
generative collectives, which can be used for comparing their varying levels of 
generative capacity. Furthermore, based on the structural dimensions in particular 
and the complementary structural typology, I propose four ideal types of generative 
collectives, which will be explored in detail.

3.1 Generativity and Degrees of Freedom

As aforementioned, I use the metaphor of ‘degrees of freedom’ in order to link the 
structural, cognitive and technological dimensions to the varying levels of collective 
generative capacity. Hence, it is not structure, cognition and technology in general 
that are important for enhancing collective generative capacity, but it is specific 
structural, cognitive and technological degrees of freedom. In what follows, I will 
briefly explain what the concept of degrees of freedom represents and why it is 
relevant in the context of understanding the relationship between the structural, 
cognitive and technological features of a collective and its generative capacity. 

Figure 3.2 The Three Dimensions of Collective Generative Capacity.
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In the context of statistics, the term degrees of freedom refers to the number of 
values in the final calculation of a statistic that are free to vary, hence it represents 
a measure of variability (Glossary of Statistical Terms, 2011). In a similar vein, I use 
the term degrees of freedom to refer to the amount of variability, independence, and 
flexibility that underlie the inherent agility of a collective, and argue that it is a proxy 
for collective generative capacity as it reflects the ability to rejuvenate, reconfigure, 
reframe and revolutionize.

The levels of transience and laterality; the levels of reflection, interaction and 
representation; as well as the levels of tailorability and openness are closely related 
to degrees of freedom. The higher these levels are, the higher the degrees of freedom. 
Thus in highly transient and highly lateral, i.e. in less structured, collectives, the degrees 
of freedom will be high. On the other hand, in highly stable and highly hierarchical, i.e. 
highly structured, collectives, the level of degrees of freedom will be low. The same holds 
with respect to the features of cognition and technology. That is, in collectives where 
the levels of reflection, interaction and representation are high, i.e. where distributed 
cognition is higher, the degrees of freedom will be high. Also, in collectives using systems 
or technologies that are highly tailorable and open, the degrees of freedom will be high.

This is consistent with the use of the term degrees of freedom in mechanics or 
robotics, where it is a measure of the number of independent parameters required 
to specify the position and orientation of an object. A train, for example, can only 
move along a track, so that the heading of the train is determined by its position on 
the track, hence, the train is restricted to only one degree of freedom. Alternatively, 
the heading of a car on the road is not determined by its position on the road, instead 
the car can move back and forth and additionally it can rotate (i.e. turn), hence, a car 
has three degrees of freedom. Yet, a robot arm, which can reach in any position and 
could orient its end effector (grip or tool) at any angle has six degrees of freedom 
(Webster, 2011). Thus, in the context of generative collectives, degrees of freedom 
can be seen to represent a measure of the flexibility with which a collective can 
operate and therefore positively affects its generative capacity, acts and outcomes. 

In a similar fashion to the way in which mechanics and robots hold that degrees 
of freedom is positively related to the amount of movements an object can make, 
the degrees of freedom of the structure, cognition and technology of a collective is 
positively related to its generative potential and the amount of generative output 
a collective can produce. Therefore, in short, the ability to rejuvenate, reconfigure, 
reframe and revolutionize—collective generative capacity—is greater when the 
structural, cognitive and technological degrees of freedom are high. 
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3.2 Two Structural Degrees of Freedom of Generative Collectives

Within the organization science literature the relationship between structure and 
innovation has been analyzed and theorized repeatedly (Jansen et al., 2006; Atuahene-
Gima, 2003; DeCanio et al., 2000; Damanpour, 1991; Sapolsky, 1967), demonstrating 
that structure is an important dimension for understanding collective generative 
capacity. For instance, it has been shown that traditional organizations, which are built 
around the norms of stability and routinization, display lower levels of creativity and 
innovation (Cummings, 1965). Alternatively, in a dynamic and changing environment 
that is unstable, variable and difficult to predict, new ideas and knowledge can be 
incorporated better to reach high levels of creativity and innovation (Cummings, 
1965). Furthermore, there is a widespread view that hierarchy discourages initiative 
and restrains creativity (Thompson, 1991; Cummings, 1965). 

Also in the literature on online communities, structure is considered to have an impor-
tant impact on collective generative capacity (Butler, 2001). However, the literature on 
online communities has generally emphasized that processes of innovation in online 
communities can occur without the structural mechanisms traditionally associated 
with organizations (Faraj et al., 2011). Consequently, the literature on innovation in 
online communities emphasizes that these communities are disembodied from, i.e. 
lack, traditional structural mechanisms (Faraj et al., 2011), hence, that these forms 
of organization represent organizing without organization (Leadbeater, 2005). 

In contrast to the nascent literature on online communities that assumes a disem-
bodiment of structure (Faraj et al., 2011; Leadbeater, 2005), this thesis asserts that 
Internet-based collectives may rather embody a variety of structural configurations, 
which significantly and differentially affects the collective’s capacity for generativity. 

When studying generative collectives, two structural dimensions of collectives 
in particular are essential for understanding the relation to collective generative 
capacity, namely level of transience and level of laterality as delineated from the 
theory of thought collectives of Fleck (1935) and informed by existing theories in 
organization science (Jansen et al., 2006; Atuahene-Gima, 2003; DeCanio et al., 2000; 
Damanpour, 1991; Sapolsky, 1967). In that respect, it is important to note that these 
two structural dimensions can be attributed to any type of collective. However, here 
the focus is on the critical role of these two structural dimensions in relation to 
collective generative capacity. 
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3.2.1 Level of Transience

Collectives can be classified based on their level of transience; hence, one can identify 
more stable collectives and more transient collectives (Fleck, 1935). More stable 
collectives emerge through repeated bonding and thus become more organized, often 
develop fixed routines and formal rules, and consequently practical performance 
takes precedence over creative tendencies (Fleck, 1935). These more stable groups 
can be referred to as generative communities, because their members are not easily 
exchangeable and they breed a certain sense of exclusiveness through membership 
(Fleck, 1935; Tönnies, 1887[1955]; Durkheim, 1893; Lave and Wenger, 1991; 
Lindkvist, 2005). Community thus connotes with persistence, homogeneity, and 
familiarity (Lindkvist, 2005). On the other hand, more transient collectives can 
be fortuitous and thus may form and dissolve at any moment. However, they still 
trigger a certain mood toward engaging collectively in activities; that is, people still 
feel connected and motivated to act together. In fact, their known transient nature 
stimulates concerned people to engage expeditiously at their best, while they last. 

An analysis of online collective engagements reveals examples of both stable generative 
communities and transient generative collectives. For instance, Wikipedians or Linux 
developers, in particular those that represent the core contributors, are members 
of more stable generative communities, where people contribute and interact over 
an extended period of time, where the community becomes more organized, and 
where rules and routines emerge from this continuous interaction and increasing 
organization. In contrast, the online protests during the 2009 Iran elections, the 
heated online debates during the U.S. health care reform bill in 2010, and the Arab 
Spring in 2011 are examples of fortuitous and transient generative collectives, where 
people unite into a collective at one point in time in order to pursue a shared goal, 
but separate in the next moment, when much of the heated controversy dissolves. 

3.2.2 Level of Laterality

Collectives can be further classified based on their level of laterality. Studies of the 
general structure of Internet-based collectives, and perhaps collectives of all kinds, 
reveal that their general structure encompasses a small esoteric circle and a larger 
exoteric circle, each consisting of members of the collective and forming around a 
shared interest or goal (Zhang and Storck, 2001). For instance, online collectives such 
as Wikipedia or Linux are made up out of a relatively small core group of frequent 
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contributors—the esoteric circle—and a much larger peripheral group of sporadic 
contributors10 or mere users. 

Subsequently, whether or not the collective is organized in a hierarchical fashion, 
depends on the interplay between the esoteric ‘elite’ and the exoteric ‘mass’ (Fleck, 
1939). Hence, this dimension of structure entails and embraces the political dynamics 
of control and power within Internet-based collectives. If the elite occupy the stronger 
position, they often distance themselves from the crowd and develop a strong set 
of rules that restrains the behavior and actions of the masses. Consequently, the 
collective as a whole displays more conservative and rigid tendencies due to its more 
hierarchical structure (Fleck, 1935). For instance, the Open Source movement and 
Wikipedia are examples of more hierarchical online collectives (Goldspink, 2007).  

In contrast, if the masses occupy a stronger position, the elite often strive to pre-
serve the assurance and support of the masses, resulting in the development of 
ideas and progress. Here, control does not reside in a centralized actor but rather 
emerges from the decentralized interactions of all actors involved, thereby leading 
to a democratization11 of the innovation process (Von Hippel, 2005; Yoo et al., 
2009). Moreover, coordination is not based on the top-down prescription of rules, 
processes, and responsibilities, but rather arises from the collaborative activities of 
everyone involved and their use of artifacts and representations as mechanisms for 
coordinating distributed and diverse knowledge resources (Hutchins, 1991, 1995), 
popularly referred to as Wisdom of the Crowds (Surowiecki, 2004) in the context of 
the Internet. Examples of more lateral structures are online social networks, such as 
Facebook and MySpace, as well as microblogging services such as Twitter.  

3.2.3 Structure and Collective Generative Capacity

In line with Fleck’s (1935) description of the relation between structure and the 
capacity to challenge and transform existing knowledge and ideas, this thesis sub-
mits that the level of transience and level of laterality are closely related to collective 
generative capacity. When a structure is less solid and fixed, due to a highly transient 
and highly lateral nature of a collective—the generative capacity of that collective 
becomes greater. In short, what we refer to as the ability to rejuvenate, reconfigure, 
reframe and revolutionize—collective generative capacity—is greater when the 

10 This	is	the	core	idea	underlying	the	concept	of	the	Long	Tail	(power	law	distribution).
11 Yoo	 (2009)	 uses	 the	 term	 polyarchy	 in	 this	 context	 (Greek:	 poly means many, arkhe means rule) 
to describe a form of government in which power is vested in many persons, of whatever order or class 
(Webster, 2009).
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level of transience and laterality is high. Therefore, based on the above theoretical 
discussion, the following two propositions are derived:

Proposition 1: The higher the level of structural degrees of freedom, the 
higher the level of collective generative capacity 

Proposition 1a: The higher the level of transience, the higher the level of 
collective generative capacity 

Proposition 1b: The higher the level of laterality, the higher the level of 
collective generative capacity

Jointly, these propositions suggest that more stable and hierarchical—i.e. more rigid 
and solid— structures result in a lower capacity for collective generative acts. In 
contrast, more transient and lateral—i.e more flexible and fluid—structures result in 
a higher capacity for collective generative acts. Hence, collectives with higher levels 
of transience and higher levels of laterality are more likely to produce new or alter 
existing configurations, to reframe the way we see and understand the world and 
to challenge the status quo. This is not to say that lack of structure positively affects 
collective generative capacity. Instead, it implies that in general more flexible and 
fluid structures, rather than rigid, solid structures, positively impact a collective’s 
capacity for generativity.  

3.3 Three Cognitive Degrees of Freedom of Generative Collectives

In order to understand how people in collectives engage in generative acts col-
lectively, I draw upon the notion of distributed cognition (Hutchins, 1990, 1991, 
1995) in order to understand cognitive processes in a collective not as an individual 
process, but as a process involving the collective as a whole. Distributed cognition is 
a process whereby individuals in a group or organization exchange their personal 
interpretations of a situation, reflect upon them, engage in dialogue about them and 
inform action with them (Boland et al., 1994). As such it provides the conditions for 
surfacing and challenging underlying assumptions, for complicating thinking, and 
for enabling change and other generative acts. 

Based on distributed cognition theory, three socio-cognitive processes can be distin-
guished which lie at the heart of generative acts, namely reflecting, interacting and 
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representing (Boland et al., 1994). Before going into depth in discussing the relations 
between reflecting, interacting and representing on the one hand and collective ge-
nerative capacity on the other hand, it is important to reflect on the interplay among 
these three processes of distributed cognition (see Figure 3.3). 

All three processes of reflecting, interacting and representing are closely interrelated 
in the context of collective generative capacity leading to collective generative 
acts. Although the distributed cognition that enables generative acts requires 
that individuals engage in reflection and interaction, it is important to note that 
representations—i.e. material objects—enable such reflective and interactive 
practices (Levina, 2005; Schön, 1983). By enabling individuals to produce rich 
representations of their understanding, others can reflect upon those representations, 
engage in dialogue about them with others and use them to inform action (Boland 
et al., 1994).

This model of distributed cognition is closely related to the duality of knowledge 
described by Wenger (1998). In considering everyday practices of negotiating 
meaning in Communities of Practice (CoP), Wenger (1998) argues that these practices 
encompass two constituent processes, participation and reification, which jointly 
form a duality.

Participation is a process in which people are active participants of a community 
engaging in activities with a selected group of people. Participation involves all 
kinds of relations, both harmonious and conflictual, for acting together as well as 
for developing identities. Participation is thus closely related to the processes of 
reflecting and interacting that are core to distributed cognition in the context of 
generative collectives. 

Figure 3.3 Three Cognitive Dimensions of Generative Collectives.
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According to Wenger (1998: 55-59), participation remains undefined without 
the other constituent process, reification, which refers to giving concrete form to 
something that is abstract. Hence, reification is about representing, that is, about 
producing material objects that congeal our experience and meanings for others 
and thereby attain an independent existence. 

It is important to understand that if either one of these processes is dominant, there 
is little opportunity for shared action and practices. If participation prevails, then 
there may not be enough materiality for coordination and for uncovering diverging 
assumptions (Wenger, 1998; Levina, 2005). If however, reification prevails, then 
there may not be sufficient interactions to create shared experiences and meanings 
or reflective negotiations. 

Therefore, in the context of generative collectives, the three processes of reflecting, in-
teracting and representing form an entirety that is highly interdependent. Consequently, 
reflecting, interacting and representing create a situation of interrelations among activi-
ties of different individuals in the collective. As such, the generative acts of collectives do 
neither reside with the individuals taken separately—although each individual contri-
butes to it—nor outside them, rather it is present in the interrelations WORDT between 
the activities of individuals and the artefacts that support them. Reflecting, interacting 
and representing form a distinct pattern external to any given individual and represent 
the processes through which collective generative capacity becomes manifest (Weick 
and Roberts, 1993). Therefore, variations in these three cognitive processes correspond 
to variations in collective generative capacity, which will be further explored below. 

3.3.1 Level of Reflection

In the context of generative collectives, the cognitive process of reflection refers to 
the questioning and challenging of fundamental assumptions that form the basis for 
collective acts in order to uncover potential flaws. Collective reflection-in-action (Levina, 
2005; Schön, 1983) determines how individuals in practice address uncertain and non-
routine, yet, repetitive, problems that the collective deals with. Given the centrality of 
critical thinking and transforming the status quo in generative acts, it is evident that the 
level of reflection is closely related to the level of collective generative capacity. Based 
on existing literature, four different levels of reflection can be distinguished (Kember et 
al., 1999, 2001, 2008). In this context it is important to note that level of reflection 
does not refer to less or more (i.e. the frequency of) reflections, but to the extent to 
which the actions of members of the collective involve the recognizing, juxtaposing, 
reviewing, and subsequently transforming of ideas, experiences and presumptions. 



Seven Dimensions of Generative CollectivesChapter 3

74

1. Habitual action or non reflection: Habitual action occurs when 
activities are performed in a rather routine way without significant 
thought about alternatives or applicability. This implies that no attempt 
is made to reach an understanding of underlying concepts, ideas, or 
theories. Habitual action therefore entails no reflection. 

2. Understanding: Understanding occurs when one tries to reach an 
understanding of the underlying concepts or meanings of an activity, 
however, no real attempt is made to relate these concepts or meanings 
to personal experiences or real-life applicability, that is, no personal 
meaning is created and attributed. Understanding therefore represents 
a low level of reflection. 

3. Reflection: Reflection occurs when one takes a concept or idea un-
derlying an activity and relates it to personal experiences or practical 
applications. As such, the concepts or ideas become related to know-
ledge and personal meaning is created, however, no attempt is made 
to critically challenge these fundamental concepts or ideas. Reflection 
therefore represents a moderate level of reflection.

4. Critical reflection: Critical reflection occurs when one does not only 
recognize fundamental concepts or ideas and relates them to personal 
experiences or practical applications, but also critically reviews them 
and subsequently transforms presumptions. Critical reflection therefore 
represents a high level of reflection.

Given the importance of challenging and transforming of presumptions, i.e. for being 
generative, it is evident that the level of reflection is closely related to collective 
generative capacity. 

3.3.2 Level of Interaction

In the context of generative collectives, the cognitive process of interaction refers to 
the need for dialogue and conversation in the context of collective acts. Interaction 
assumes an interplay and exchange in which individuals and collectives influence 
each other. Dialogue and interaction helps people in the collective to discuss, contrast, 
and negotiate assumptions, interpretations and meanings as a basis for subsequent 
confrontation and transformation. Based on existing literature, four different levels 
of interaction can be distinguished (Swan, 2002). In this context it is important to 
note that level of interaction does not refer to less or more (i.e the frequency of) 
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interactions, but to the extent to which interaction involves meaningful dialogues, 
mutual negotiations and effective transformations with respect to assumptions, 
interpretations and connotations.

1. No interaction: This occurs when an Internet-based collective is only 
a platform on which people can perform their own task individually 
without necessarily interacting, discussing or negotiating with other 
people belonging to the same collective. This is unlikely to occur in 
practice, as most Internet-based collectives provide and use discussion 
tools. However, collectives can have members that use the functions of the 
collective without interacting with other members, for instance, someone 
who watches or uses Flickr images, but does not contribute or comment. 

2. Low interaction: This occurs when an Internet-based collective is in-
volved in activities that require little social interaction or which only re-
quire one-way delivery of information rather than a two-way exchange. 
Moreover, a few possibilities for exchanging personal information (e.g. 
through a profile page) may exist and interaction largely occurs in the 
form of asynchronous exchanges of information through email, listserv, 
or bulletin/discussion boards. In this situation, interaction will largely 
occur when it is required or necessary and only a small part of the col-
lective will engage in voluntary interactions. In this situation, members 
of the collective do not encourage interaction and it is unlikely that a 
true dialogue involving the negotiating of assumptions, interpretations 
and meanings occurs. 

3. Moderate interaction: This occurs when an Internet-based collective 
is involved in activities that require and stimulate social interaction, for 
instance, because people need to work together to achieve results. In this 
context, synchronous exchanges of primarily written information are 
enabled in addition to asynchronous communication. In this situation, 
members of the collective are moderately encouraged to interact, hence, 
it is unlikely that the majority of members of the collective are involved 
and that a meaningful dialogue develops. 

4. High interaction: This occurs when an Internet-based collective emer-
ges around activities that depend and are built on social interaction. 
Consequently, members of the collective need to share information, 
engage in dialogue about it, and negotiate assumptions, interpretati-
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ons and meanings. Moreover, people will actively look for new outside 
members to join the dialogue and provide new input. In addition to the 
synchronous exchange of written information, visual and voice technolo-
gies are used actively in order to evoke and enable discussion. Moreover, 
asynchronous means of communication are used intensively in order to 
be able to contribute to ongoing discussions involving members of the 
community that cannot be engaged in the discussion at the same point 
in time. Therefore, it is likely that the majority of the members of the 
collective are actively involved in interaction and dialogue. 

Given the centrality of communication and interaction for being creative and 
innovative as well as for causing change (Surrey, 1991); it is evident that the level of 
interaction is closely related to collective generative capacity. 

3.3.3 Level of Representation

In the context of generative collectives, the cognitive process of representation plays 
two different roles. First of all, representing supports the processes of reflecting 
and interacting. In order for reflection and interaction to take place, the members 
of a collective need to share objects explicitly and materially, for offering a common 
referent around which people interact, align their activities, and create shared 
meaning (Okhuysen and Bechky, 2008). As such, the production, sharing, and use of 
objects—representations—are necessary conditions for reflecting and interacting 
(Levina, 2005). In this context, representations may take the form of written or visual 
depictions of ideas or knowledge, such as technological specifications, sketches, 
design drawings, renders, photos or videos. 

Furthermore, representations help to usefully coordinate working activities by pro-
viding (1) insights into the envisioned practice and goal, (2) a structure for activities, 
(3) information regarding the progress on the envisioned practice; and (4) shared 
understanding of the process (Okhuysen and Bechky, 2008). 

The need to create material objects in order to enable reflecting and interacting is 
reflected in the notion of boundary objects (Star, 1989). Boundary objects are objects 
that are plastic (i.e. flexible) enough to adjust to needs and constraints of multiple 
parties, yet robust enough to maintain a common identity across sites. Boundary 
object may refer to a broad range of artifacts. Groups with distinct backgrounds and 
interests find these objects useful in representing their perspectives and differences 
(Boland and Tenkasi, 1995; Bechky, 2003). 
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Second, representing also supports the externalization of the generative output 
emerging from reflecting and interacting. Capturing the outcome of the generative 
process helps to support knowledge transfer, and hence, future generative acts 
through the ongoing re-interpretation of the represented knowledge. As such, 
representation triggers new cycles of reflection, interaction and subsequent 
representation. Based on existing literature, three levels of representations can be 
distinguished which form a continuum ranging from abstract to concrete (Hirst et 
al., 2000, Boland et al., 1994). Although the term levels of representations might 
appear erroneous in this context, it is common in linguistics to talk about levels of 
representations (McCarth, 2007) as these reflect the different levels at which the 
representation accurately, concretely and directly reflects the object it refers to. Hence, 
the level of representation does not refer to less or more (i.e the frequency of) 
representations, but to the extent to which representations adequately, tangibly and 
straightforwardly reflect their reference objects. 

1. Global cognitive representations: These refer to abstract linguistic 
or cognitive representations that provide a global externalization of 
the outcome of the collective generative process. Therefore, given the 
high tacitness of the representation, it is difficult to communicate it to 
other members of the collective and to trigger subsequent processes 
of reflection and interaction. Hence, global cognitive representations—
given their relative abstract and indirect relation to the reference 
object—create few opportunities for new cycles of reflection and 
interaction and the level of representation is low. 

2. Intermediate cognitive/analytic representations: These refer to 
representations that have both characteristics of abstract, cognitive 
representations and concrete, analytic representations. As such, they 
provide a reasonable externalization of the outcome of the collective ge-
nerative process and the more concrete, analytic elements—i.e. part—of 
the representation will be easily transferred to other members of the 
collective thereby evoking some discussion. Hence, intermediate repre-
sentations—given their intermediately abstract and moderately indirect 
relation to the reference object—create average opportunities for new 
cycles of reflection and interaction and the level of representation is 
moderate. 

3. Detailed analytic representations: These refer to concrete physical or 
analytic representations that provide a detailed externalization of the 
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outcome of the collective generative process. Therefore, given the high 
explicitness and level of detail of the representation, the representation 
is easy to be captured and communicated to other members of the 
collective. Hence, detailed analytic representations—given their 
accurate and direct relation to the reference object—easily trigger new 
cycles of reflection and interaction and the level of representation is 
high. 

In order to understand why detailed analytic representations are more useful for 
evoking and enhancing collective generative capacity, it is important to understand 
that in order to trigger this generative capacity, a representation needs to be easily 
understood by broad audiences so they can adopt and adapt it effortlessly (Boland 
et al., 1994; Zittrain, 2008). 

3.3.4 Cognition and Collective Generative Capacity

Based on the above theoretical discussion, the following three propositions are 
derived:

Proposition 2: The higher the level of cognitive degrees of freedom, the 
higher the level of collective generative capacity 

Proposition 2a: The higher the level of reflection, the higher the level of 
collective generative capacity 

Proposition 2b: The higher the level of interaction, the higher the level of 
collective generative capacity

Proposition 2c: The higher the level of representation, the higher the level 
of collective generative capacity

Jointly, these propositions suggest that collectives with lower abilities for reflection, 
interaction, and representation are less likely to engage in acts of rejuvenating, 
reconfiguring, reframing and revolutionizing. In contrast, in collectives with a higher 
level of reflection, interaction, and representation, it is easier to produce new or alter 
existing configurations, to reframe the way we see and understand the world and to 
challenge the status quo.  
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3.4 Two Technological Degrees of Freedom of Generative Collectives

When studying generative collectives, two technological dimensions of Internet-
based collectives are essential for understanding the relation to collective generative 
capacity, namely level of tailorability and level of openness. In that respect, it is 
important to note that these two technological dimensions can be attributed to the 
technology support used by any type of Internet-based collective. However, here 
the focus is on the critical role of these two technological dimensions in relation to 
collective generative capacity. 

Although the term technological degrees of freedom may be confusing, it is important 
to note that communication, collaboration and innovation in Internet-based collec-
tives encompass both actors and technological artefacts (Latour, 1992; Orlikowski, 
2007; Nicolini, 2009). Hence, characteristics of these artefacts are a non-negligible 
dimension of generative collectives (Okhuysen and Bechky, 2008; Levina, 2005).   

3.4.1 Level of Tailorability

Collectives can be classified based on the level of tailorability of the technology that 
enables their existence and acts; hence, a distinction can be made between collectives 
that use tailorable technologies and those that use fixed technologies. Tailorable 
technologies are systems that allow users to modify and redesign the technology 
in the context of use. Hence, these systems are capable of open-ended use patterns 
that are improvised by the users according to personal interpretations and needs 
(Germonprez et al., 2007). 

Tailorable technologies are flexible and conductive to effective use and modification 
by a heterogeneous set of people in their own respective environments and for various 
tasks within an intended scope. Hence, these systems need to be simple to understand 
and easy for anyone to master (Zittrain, 2008; Avital and Te’eni, 2009). Furthermore, 
any modifications or extensions to the system, should be easily transferable to other 
users who may be interested in the same changes (Zittrain, 2008). Thus, tailorable 
systems are flexible yet powerful enough to enable the generation of new ideas and 
configurations. 

In short, tailorable systems allows for (1) user-induced tailoring and customization 
for meeting situated needs, (2) self-production of complementary features and 
extensions to meet new and unforeseen needs, and (3) overall scalability for use by a 
broad, diverse and growing group of users. In order to assess the level of tailorability, 
four different degrees of tailorability are distinguished, namely:
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1. No tailorability, i.e. the technology or system is entirely fixed and 
therefore cannot be modified and customized according to shifting, new, 
or situated needs of the collective. 

2. The user can only select modifications from a set of predefined 
possibilities, i.e. the alterability of the system in response to changing, 
new or situated needs is limited and the system can be considered 
somewhat fixed. 

3. User-desired tailorability, but supported or performed by the system; 
i.e. the collective has to communicate the desired modification or 
extension to a system administrator, who can subsequently modify 
the existing system so as to fit the needs of the community, hence, this 
system is somewhat malleable. 

4. User-initiated tailorability; i.e. the collective itself can re-arrange the 
system according to shifting, new, or situated needs at all times. This is 
the most customizable, i.e. highly malleable, system.

In this context, it is important to note that only the latter—i.e. user-initiated 
tailorability—represents a truly generative system (Zittrain, 2008). 

3.4.2 Level of Openness

Collectives can be further classified based on the level of openness of the technology 
that enables their existence and acts; hence, a distinction exists between collectives 
that use open technologies and those that use closed technologies. Open technologies 
emphasize permeable boundaries in order to promote exchanges and interactions 
of any kind. These systems thus provide connectivity, enable transparency, allow 
for free and unrestricted information sharing, encourage dialogue with no regard 
to institutional, cultural, or geographic boundaries. This implies that not only the 
system itself needs to be easily accessible, but also any tools or information that are 
necessary to achieve mastery of the system (Zittrain, 2008). 

Furthermore, open systems require reliability, convenience, and ease of use (Culnan, 
1984). In order to assess the level of openness, three different degrees of openness 
can be distinguished, namely:

1. No openness, i.e. the technology or system is entirely closed and 
therefore cannot be accessed by anyone outside specific boundaries 
that have been predefined by the collective. 
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2. Limited openness, i.e. the technology or system is partially open to 
users that have been granted access by the collective. 

3. Full openness, i.e. the technology or system is open to anyone who 
wants to participate, contribute, interact and exchange ideas. 

In this context, it is important to consider that the easier it is to obtain access to a 
technology, the more generative the collective is (Zittrain, 2008).

3.4.3 Technology and Collective Generative Capacity

Based on the above theoretical discussion, the following two propositions are derived:

Proposition 3: The higher the level of technological degrees of freedom, 
the higher the level of collective generative capacity 

Proposition 3a: The higher the level of tailorability, the higher the level of 
collective generative capacity 

Proposition 3b: The higher the level of openness, the higher the level of 
collective generative capacity

Jointly, these propositions suggest that collectives, which are enabled by technologies 
with low tailorability and low openness, are less likely to engage in acts of rejuvenating, 
reconfiguring, reframing and revolutionizing. In contrast, in collectives that use 
systems with a higher level of tailorability and openness, it is easier to produce new 
or alter existing configurations, to reframe the way we see and understand the world 
and to challenge the status quo.  

3.5 The Equalizer of Collective Generative Capacity

Jointly, the seven dimensions explored above represent an equalizer, which can be 
used to assess the generative capacity of a collective, that is, its ability to engage in 
acts of rejuvenating, reconfiguring, reframing and revolutionizing. In the same way as 
an audio equalizer renders the energy of specific frequency responses, the equalizer 
of collective generative capacity renders the scores of a collective with respect to the 
seven structural, cognitive and technological dimensions and therewith allows the 
calculation of its collective generative capacity. 
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Figure 3.4 represents a hypothetical equalizer in order to illustrate its functioning. 
This hypothetical collective has the following scores for the seven dimensions: 

Structure-Transience (S-T):   5 (Moderate-High)

Structure-Laterality (S-L):   4 (Moderate)

Cognition-Reflection (C-Rf):  6 (High)

Cognition-Interaction (C-I):  3 (Moderate-Low)

Cognition-Representation (C-Rp): 5 (Moderate-High)

Technology-Tailorability (T-T):  7 (Very High)

Technology-Openness (T-O):  3 (Moderate-Low)

AVERAGE:     4.7 (Moderate-High)

The equalizer depicted above represents an example of a configurational approach 
(Meyer et al., 1993) to generative collectives. The configurational approach represents 
a holistic view of individuals, groups or organizations. Following this holistic view it 
assumes that groups or organizations are composed of tightly coupled interdependent 
and mutually supportive elements which can only be understood in reference to the 
whole configuration (Miller and Friesen, 1984). 

A configuration is thus any multidimensional constellation of conceptually distinct 
characteristics that commonly occur together. Rather than being complex amalgams 
of multiple attributes that could vary independently and continuously—thereby 
allowing for infinite combinations—in practice, attributes are interdependent and 
mutually supportive, hence, groups or organizations have a tendency to fall into 
coherent patterns (Meyer et al., 1993). 

Figure 3.4 The Equalizer of Collective Generative Capacity.
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The value of a configuration inquiry in the context of generative collectives—i.e. 
the equalizer of collective generative capacity—is threefold. First, it represents a 
holistic stance and thereby offers an explanation of how certain patterns emerge 
out of the interactions among multiple attributes. In a similar vein, in this study 
the focus is on how generative capacity emerges and evolves within a collective 
from the interactions of its structural, cognitive and technological attributes. 
Second, a configuration offers a tool to simplify the ordering and subsequent 
codification of different groups or organizations (Tiryakian, 1968). Similarly, in this 
study, the configuration approach allows one to distinguish and codify different 
types of collectives according to their structural, cognitive and technological 
attributes. Third, a configurations allows the identification and prediction of  
relationships between phenomena in the context of a group or organization. In the 
same way, it enables one to predict the level of generative capacity of a collective 
based on the relationships between the structural, cognitive and technological 
attributes (Tiyakian, 1968). 




