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Introduction
Analyzing generative group activities against the backdrop of an increasingly con
nected world, this study introduces the concept of “generative collectives” as a
novel theoretical lens for describing why some Internet-based collectives are more
generative than others. Generative collectives are groups of people with shared
interests or goals who mutually engage in rejuvenating, reconfiguring, reframing and
revolutionizing acts. Whereas any type of collective has the capacity to be generative,
some collectives are more generative than others.
In order to understand why some collectives are more generative than others,
this study introduces the concept of “collective generative capacity”, which is the
ability of a collective to engage in acts of rejuvenating, reconfiguring, reframing and
revolutionizing within a particular goal-driven context. Therefore, collective generative
capacity is a trait of a collective, that is, a habitual pattern encompassing behavioral,
cognitive and affective elements. 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.
In this study, I aim to answer the following research question:

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

Answering this question and understanding the generative capacity of collectives
is important, not only due to the growing proliferation of such collectives, but
also because they shed light onto a set of structural, cognitive and technological
dimensions of collectivity that influence grassroots creativity and innovation. Hence,
theorizing these dimensions, as induced by Internet-based collectives, has important
implications for understanding generativity in collectives and organizations in
general.
Furthermore, understanding variations in the generative capacity of collectives can
help us explain why some collectives are more generative than others. These insights
can subsequently inform the design and development of information systems and
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online environments that are conducive to processes of generativity. Therefore,
the findings of this study will have important implications for understanding how
to enhance generative capacity and evoke generative processes in collectives and
organizations of all sorts.

Theory

In order to provide the theoretical underpinnings for conceptualizing and analyzing
generative collectives and the related notion of collective generative capacity, this study
is based on an extensive literature review of a set of foundational conceptualizations
of collectivity and generativity from multiple social science disciplines. Based on this
literature review, three dimensions of generative collectives were identified, namely
structure, cognition and technology that increase the inherent degrees of freedom,
hence, generative capacity of collectives.

Methods

In order to analyze, refine and test the theoretical framework underlying this study,
a mixed method approach was adopted, combining both qualitative and quantitative
methods—longitudinal multiple case study, Q-sorting analysis, Structural Equation
Modeling of scenario-based surveys, and group experiments augmented with video
analysis.

Findings

Jointly the findings from the longitudinal multiple case study, the Q-factor analysis, the
Structural Equation Modeling and the group experiments show 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 (β =
0.384; p-value < 0.001;) and explaining 31.7% of the variance in collective generative
capacity. Furthermore, these cognitive degrees of freedom are enhanced by the
ambidexterity of a collective’s structure (β = 0.678; p-value < 0.001; explaining
41.8.% of the variance in cognitive degrees of freedom) and the technological degrees
of freedom (β = 0.2072; p-value < 0.01; explaining 27% of the variance in cognitive
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, structural ambidexterity, through
a delicate balance of laterality and transience, also directly results in higher levels
18
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of collective generative capacity (β = 0.459; p-value < 0.001) and explaining 32.8%
of the variance in collective generative capacity.
Whereas generative collectives are inhibited in restricted, regulated and highly
organized environments for action and innovation, they thrive in ambidexterous
structures using tailorable, open information systems that elicit distributed cognition
and enable a fluid set of people from all walks of life to rejuvenate, reconfigure,
reframe, and revolutionize collectively.

Based on these insights, this study provides several important contributions. First,
by conceptualizing generative collectives, we provide a more general framework for
analyzing, understanding, and modeling Internet-based group activities of all sorts
occurring in a wide range of collectives. Second, by identifying three dimensions for
juxtaposing generative collectives of all sorts, we provide a framework for predicting
their levels of collective generative capacity. These insights are relevant to those who
wish to study Internet-based generative collectives of all sorts as well as to those
who engage in the design of technologies and systems that are conducive to collective
generative capacity.
Given the proliferation of Internet-based generative acts, a thorough understanding
of generative collectives and collective generative capacity can provide useful
insights into many relevant, but as yet unknown, issues of group-based, bottom-up
problem solving, innovation and change occurring through Internet-based platforms.
Furthermore, theorizing collective generative capacity, as induced by Internetbased collectives, has important implications for understanding generativity in
organizations in general.
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Ten behoeve van het analyseren van generatieve groepsactiviteiten in een steeds
meer verbonden wereld, introduceert deze studie het concept van “generatieve
collectieven” als een nieuwe theoretische lens om te verklaren waarom sommige
online collectieven meer generatief zijn dan anderen. Generatieve collectieven zijn
groepen van mensen met gedeelde interesses of doelen die gezamenlijk deelnemen
in activiteiten van rejuvenating (hernieuwing), reconfiguring (herconfigurering),
reframing (herformulering) en revolutionizing (revolutionalisering). Elk collectief
bezit de capaciteit voor generativiteit, desondanks zijn sommige collectieven meer
generatief dan anderen.

Om te verklaren waarom sommige collectieven meer generatief zijn dan anderen,
introduceert deze studie het concept “collectieve generatieve capaciteit”, ofwel het
vermogen van een collectief om deel te nemen in activiteiten van rejuvenating, reconfiguring, reframing en revolutionizing binnen een specifieke doelgerichte context.
Collectieve generatieve capaciteit is dus een gedragseigenschap van een collectief,
ofwel een habitueel patroon dat gedragsmatige, cognitieve en affectieve elementen
omvat. Zoals elke eigenschap, kan collectieve generatieve capaciteit afwezig of aanwezig, zwak of sterk, zijn en daarmee de feitelijke generatieve activiteiten en resultaten
van een collectief beïnvloeden.
In deze studie probeer ik derhalve de volgende onderzoeksvraag te beantwoorden:
Wat zijn de structurele, cognitieve en technologische dimensies
van online collectieven die van invloed zijn op hun generatieve
capaciteit?

Het beantwoorden van deze vraag en het begrijpen van de generatieve capaciteit van
collectieven is belangrijk, niet alleen vanwege de groeiende proliferatie van dergelijke online collectieven, maar ook omdat ze licht werpen op een reeks structurele,
cognitieve en technologische dimensies van collectiviteit die van invloed zijn op
grassroots creativiteit en innovatie. Vandaar dat het theoretiseren van deze dimensies,
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zoals gebaseerd op inzichten van online collectieven, verrijkende implicaties heeft
voor het begrijpen en verklaren van generativiteit in collectieven en organisaties in
het algemeen.

Bovendien kan het begrijpen van variaties in de generatieve capaciteit van collectieven ons helpen te verklaren waarom sommige collectieven meer generatief zijn dan
anderen. Dit kan vervolgens belangrijke inzichten genereren voor het ontwerpen
en ontwikkelen van informatiesystemen en online omgevingen die bevorderlijk zijn
voor processen van generativiteit. Derhalve zullen de bevindingen van dit onderzoek
belangrijke implicaties hebben voor het beantwoorden van de vraag hoe generatieve
capaciteit gestimuleerd kan worden en hoe generatieve processen getriggerd kunnen
worden in allerlei soorten collectieven en organisaties.

Theorie

Ten behoeve van de theoretische onderbouwing voor het conceptualiseren en analyseren van generatieve collectieven en het daarmee samenhangende begrip collectieve
generatieve capaciteit, baseert deze studie zich op een uitgebreid literatuuronderzoek
van een reeks fundamentele conceptualisaties van collectiviteit en generativiteit
vanuit verschillende sociaal-wetenschappelijke disciplines. Op basis van deze literatuurstudie worden drie dimensies van generatieve collectieven onderscheiden, te
weten structuur, cognitie en technologie, die de inherente vrijheidsgraden, derhalve
generatieve capaciteit, van collectieven verhogen.

Methoden

Om het onderliggende theoretisch model te analyseren, te verfijnen en vervolgens
te testen, heb ik gebruik gemaakt van een multi-method benadering. Een multimethod benadering omvat het combineren van zowel kwalitatieve als kwantitatieve
onderzoeksmethoden, te weten een longitudinale multiple case study, Q-sorting
analyse, Structural Equation Modeling van scenariogebaseerde vragenlijsten, en
groepsexperimenten aangevuld met video-analyses.

Onderzoeksresultaten

De bevindingen van de longitudinale multiple case study, de Q-factor-analyse, de
Structural Equation Modeling analyse en de groepsexperimenten tonen aan dat
cognitieve vrijheidsgraden de kern van generatieve collectieven vormen, waarbij
24
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hogere niveaus van reflectie, interactie en representatie resulteren in een hogere
generatieve capaciteit (β = 0.384, p-waarde <0,001;). De cognitieve vrijheidsgraden verklaren gezamenlijk 31,7% van de variantie in collectieve generatieve
capaciteit. Bovendien worden deze cognitieve vrijheidsgraden versterkt door de
ambidexteriteit van de structuur van een collectief (β = 0.678, p-waarde <0,001).
Deze structurele ambidexteriteit verklaart 41,8% van de variantie in de cognitieve
vrijheidsgraden. Daarnaast verklaren de technologische vrijheidsgraden van een
collectiefs platform (β = 0,2072, p-waarde <0,01) een aanvullende 27% van de variantie in de cognitieve vrijheidsgraden. Dit betekent dat cognitieve vrijheidsgraden
de relatie tussen de structuur en technologie van een collectief, enerzijds, en haar
generatieve capaciteit, anderzijds, medieert. Tot slot laten de onderzoeksresultaten
zien dat structurele ambidexteriteit, op basis van een voorzichtig balanceren van
elementen van lateralisatie en vergankelijkheid met elementen van hiërarchie en
stabiliteit, ook tot hogere collectieve generatieve capaciteit (β = 0.459, p-waarde
<0,001) leidt. Deze structurele ambidexteriteit verklaart 32,8% van de variantie in
collectieve generatieve capaciteit.

Discussie

Waar generatieve collectieven worden geremd in gereguleerde en sterk georganiseerde omgevingen, gedijen zij in ambidextreuse structuren met behulp van flexibele
(tailorable) en open informatiesystemen die bevorderlijk zijn voor gedistribueerde
cognitie (distributed cognition) en collectieve activiteiten van hernieuwing, herconfigurering, herformulering en revolutionalisering door een fluïde reeks van mensen
uit alle lagen van de bevolking.

Op basis van deze inzichten, levert dit onderzoek een aantal belangrijke bijdragen.
Ten eerste, door middel van het conceptualiseren van generatieve collectieven,
biedt deze studie een algemeen model voor het analyseren, begrijpen en modelleren van allerlei online groepsactiviteiten in een breed scala van collectieven. Ten
tweede, door het identificeren van drie dimensies voor het vergelijken van allerlei
generatieve collectieven, biedt dit onderzoek een model voor het voorspellen van
hun niveau van collectieve generatieve capaciteit. Deze inzichten zijn relevant
voor zowel onderzoekers die online generatieve collectieven willen analyseren en
begrijpen, alsmede voor ontwerpers die zich bezighouden met het vormgeven en
ontwikkelen van technologieën en systemen die bevorderlijk zijn voor collectieve
generatieve capaciteit.
25
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Gezien de proliferatie van online generatieve activiteiten kan een grondige kennis van
generatieve collectieven en collectieve generatieve capaciteit waardevolle inzichten
verschaffen voor vele relevante, maar nog onbekende, onderwerpen gerelateerd aan
bottom-up besluitvorming, innovatie en verandering in een online context. Daarnaast
heeft het theoretiseren van collectieve generatieve capaciteit, zoals gebaseerd op
inzichten van online collectieven, belangrijke implicaties voor het begrijpen en
verklaren van generativiteit in organisaties in het algemeen.
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PART I
Introducing Generative Collectives
This first section introduces the topic of generative collectives and the fundamental
motivations for studying these collectives. Furthermore, the research questions and
objectives underlying this study are discussed as well as the anticipated theoretical
and practical contributions. Subsequently, a concise overview of the research design
and the research contexts is provided. Finally, this section concludes with a brief
summary of the research findings and a description of the remaining sections.
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Chapter 1
Introducing Generative Collectives
1.1 Background and Motivation
The ubiquity of mobile computing has generated a worldwide integration platform
for communication and collaboration that provides a space for universal compendia
of ideas and an ‘architecture of participation’ (O’Reilly, 2004). Consequently, we
witness a proliferation of group activities that occur via the Internet both within
and outside traditional organizations. Within traditional organizations, the Internet
enables members of the organization to interact, exchange knowledge, and share ideas
within and across organizational boundaries. Outside the realm of organizations,
the Internet has enabled a whole range of collective activities, such as networking,
friendship, sharing and co-creation, as well as the possibility to generate contributions
and insights of all sorts from a very large and diverse group of people.

Despite the infinite variety of collective activities that occur online, one specific set
of Internet-based activities that is particularly interesting relates to generativity.
Generativity refers to the ability to originate, produce or procreate (Webster, 2009)
and therefore is closely related to creativity and innovation. The Internet has enabled
virtual collectives to become vast pools of talent and resources within which acts
of generativity can occur in unparalleled scale and scope in ways not heretofore
theorized.

Hence, 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), we know very little about the characteristics of collectives that influence their
generative capacity. Therefore, understanding the generative capacity of collectives is
important, not only because of the increasing proliferation of such collectives, but also
because these collectives shed light onto a set of dimensions of collectivity that fosters
grassroots creativity and innovation, especially in the dynamic, loosely structured
and self-organized environments that characterize such Internet-based collectives.
Theorizing these dimensions, as induced by Internet-based collectives, has significant
implications for understanding the more general case of generativity in organizations.
33
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In this thesis, the notion of “generative collectives” is introduced to describe groups
of persons with shared interests or goals who mutually engage in rejuvenating,
reconfiguring, reframing and revolutionizing acts (Van Osch and Avital, 2010). Hence,
the focus is on those sets of Internet-based collectives that relate to generative
activities and outputs. Generative collectives thus represent harbingers of creativity,
innovation and change against the backdrop of a digitized and increasingly connected
world.
Any collective has the capacity to be generative to some degree. In this thesis, the
quality to be generative is referred to as “collective generative capacity”; that is,
the ability of a generative collective to engage in acts of rejuvenating, reconfiguring,
reframing and revolutionizing within a particular goal-driven context (Van Osch
and Avital, 2010). Therefore, collective generative capacity represents a trait of
a collective; a habitual pattern encompassing behavioral, cognitive and affective
elements. 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.

Given that the actual level of generative capacity of a collective can be high or low,
this study aims to develop and test a framework for analyzing how and why some
collectives are more generative than others by zooming in on a set of structural,
cognitive and technological dimensions of collectives that affect their levels of
generative capacity.

Against this backdrop, this thesis presents a study that explores and disentangles
the concept of generative collectives and collective generative capacity. To provide
some initial insights into the nature of this study, this section presents the research
objectives and questions, the research design, the relevance of this study to practice
and theory, a summary of the main results, as well as an outline of the various sections
and chapters comprising this thesis.

1.2 Research Objectives and Question

The main purpose of this study is to advance knowledge regarding the dimensions
of collectivity that are conducive to generative capacity. Hence, the aim of this thesis
is three-fold. First, through a comprehensive literature review, this study aims to
theoretically disentangle those dimensions of a collective that affect its generative
capacity. Second, after determining which dimensions are relevant in the context of
generative capacity, this study seeks to empirically explore which of these dimensions
are most significant for predicting and explaining a collective’s generative capacity.
34
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In line with the abovementioned motivation and objectives, this thesis aims to answer
the following research question:
What are the dimensions of Internet-based collectives that affect
their generative capacity?

Introducing Generative Collectives

Finally, through an in-depth understanding of the relations between these dimensions
of collectivity and generative capacity, this study intends to provide insights and
implications for the design of online environments and information systems that
can further enhance collective generative capacity.

More specifically, in this study three sets of dimensions of Internet-based collectives
will be analyzed, which are theorized to influence their collective generative capacity.
These three sets of dimensions were derived from a comprehensive literature review
of foundational conceptualizations of collectivity and generativity, which will be
presented in Part 2. The identification of these three sets of dimensions therefore
resulted in the formulation of more specific sub-questions as follows:
What are the structural dimensions of Internet-based collectives that
affect their generative capacity?
What are the cognitive dimensions of Internet-based collectives that affect
their generative capacity?
What are the technological dimensions of Internet-based collectives that
affect their generative capacity?
Answering these questions and understanding the generative capacity of collectives
is important, not only due to the growing proliferation of such collectives, but
also because they shed light onto a set of structural, cognitive and technological
dimensions of collectivity that influence grassroots creativity and innovation. These
three dimensions are relevant because they account for the organizational (i.e.
structural), social (i.e. cognitive), and technological dimensions, which jointly shape
the collaborative interactions (Roberts, 2000; Scarbrough and Swan, 2001; Huysman
and De Wit, 2002) that characterize proliferating virtual ecologies (Haythornthwaite,
2005: 216). Hence, theorizing and empirically analyzing these dimensions, as induced
by Internet-based collectives, has important implications for understanding the
generative capacity of collectives and organizations in general.

Furthermore, understanding variations in the generative capacity of collectives can help
us explain why some collectives are more generative than others. These insights can
subsequently inform the design and development of information systems and online
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environments that are conducive to generative processes. Therefore, the findings of this
study will have important implications for understanding how to enhance generative
capacity and evoke generative processes in collectives and organizations of all sorts.

1.3 Research Design

In order to address the abovementioned research questions and objectives with both
in-depth and generalizable results, this study adopted a multi-method approach and
was conducted in a number of phases (see summary in Table 1.1). Due to the multimethod nature of this study, this thesis is characterized by a necessary amalgamation
of positivist and interpretive viewpoints as will be described in Chapter 5 of this thesis.
In order to obtain a preliminary understanding of the relevant dimensions of a
collective that may influence its generative capacity, a literature study was conducted
at the start of this Ph.D. research. Hereto, a set of foundational conceptualizations of
collective and generativity from multiple social science disciplines were reviewed
and summarized in order to provide the conceptual underpinnings for a theoretical
discussion and empirical study of generative collectives. Based on the insights from
this literature review, an initial theoretical model of collective generative capacity
including a set of underlying dimensions related to the structural, cognitive and
technological degrees of freedom of collectives was developed.

After conducting the literature review and developing the initial theoretical framework,
a longitudinal multiple-case study of three Internet-based collectives was conducted
in order to analyze which dimensions of these collectives were important for
understanding their generative capacity. The case study method was selected in order to
provide an empirical basis for refining the theoretical framework regarding generative
collectives that was formulated based on the literature review as described above.
Next, the theoretical framework was further refined and the insights from the
multiple-case study were extended through a Q-sorting study in order to obtain an
image of people’s perceptions and opinions regarding the relations between the
structural, cognitive and technological dimensions of a collective and its generative
capacity. Consequently, the results from this Q-sorting study are helpful in determining
what factors are significant in relation to collective generative capacity as well as
why these relations exist.

Subsequently, the theoretical framework, which had been confirmed and extended
through the multiple-case study and Q-sorting study, was tested through a Structural
Equation Modeling analysis of Public Delphi surveys. The results from this Public
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Phases

Methods

Exploration of existing theory and initial development
of theoretical model

Literature review

Refinement of theoretical model

Multiple case study
Q-sorting study (Q Factor Analysis)

Testing theoretical model

Public Delphi (Structural Equation Modeling)

Enriching theoretical model

Group experiments and Video analysis

Introducing Generative Collectives

Table 1.1 Brief Summary of Research Design

Delphi study were useful for delineating the dimensions of collectives that are
considered most important as well as the statistical significance of these dimensions
in relation to collective generative capacity.
Finally, in order to provide some additional statistical support for the findings as
well as additional in-depth insights into the nature of the relations between the
relevant dimensions of collectives and their generative capacity, this thesis presents
the empirical results from a set of group experiments augmented with an in-depth
interaction analysis of the video data from these experiments.

1.4 Research Context

This study centered on Internet-based collectives, hence, the goal in this thesis is to
investigate how dimensions of structure, cognition and technology affect generative
capacity in these Internet-based collectives. Therefore, during the empirical stage of
this study, data were collected from different Internet-based collectives that engage
in generative acts.

First, the longitudinal multiple case study comprised data that were collected from
three Internet-based collectives that are engaged in different generative acts. Second,
the Q-sorting study targeted a wide range of people involved in different areas of
Internet-based collectives, including community managers, platform managers,
platform designers and developers, social media consultants, social media researchers
and so on. Third, the Public Delphi study surveyed 140 community managers and
members, with a particular focus on online communities engaged in development
aid projects. Finally, several groups that participated in the group experiments were
composed of members of one of the Internet-based collectives that was analyzed for
the longitudinal multiple case study.
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Despite the focus on Internet-based collectives, the insights from this study have
important implications beyond the domain of online communities and shed light
onto questions of creativity and innovation in a variety of groups, collectives, and
organizations in general. This will be further explored below.

1.5 Contributions and Relevance
1.5.1 Theoretical Relevance

Currently we witness a new era of Internet-based generativity that has hitherto
primarily been addressed in popular literature, but which has received little scholarly
attention to date. This study is therefore among the pioneering attempts to describe
and understand these Internet-based generative acts through a focus on generative
collectives as virtual forms where acts of rejuvenating, reconfiguring, reframing
and revolutionizing occur in unparalleled scale and scope in ways not heretofore
theorized.
Despite a general awareness that Internet-based collectives are important virtual
places for generative acts to occur, (O’Mahoney and Ferraro, 2007; Tapscott and
Williams, 2006; Von Hippel and von Krogh, 2003; Von Krogh and Von Hippel, 2006;
Alexander, 2006; Feldman, 2002; Kaufmann et al., 2003; 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).
This thesis aims to fill this void and therewith provide the following contributions
on a theoretical level (see summary in Table 1.2):

First, by defining and theorizing generative collectives and collective generative
capacity, this study aims to provide a comprehensive theoretical framework
for analyzing and understanding what dimensions of a collective affect its generative
capacity. Based on this framework, two analytical tools are developed for assessing
and predicting the level of generative capacity of a collective. These tools do not only
facilitate the analysis and assessment of Internet-based collectives, but can also be
employed when studying or evaluating the generative capacity of groups, collectives
and organizations in general and beyond the domain of the Internet.
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Second, by adopting a highly interdisciplinary lens, based on organization,
innovation, and information systems research, as well as a multi-method approach,
this study attempts to provide both holistic as well as generalizable insights into
the characteristics of groups that evoke and enhance collective generative capacity
in order to explain why some collectives are more generative than others. Despite
the limitations to generalizing beyond the context of analysis, it can be reasonably
believed that the same relations between structural, cognitive and technological
dimensions of collectives and their generative capacity apply to all sorts of organized
groups of people, not merely those organized through the Internet.

Third, by explicitly addressing the question of what aspects of an information system
are conducive to collective generative capacity, this study attempts to combine
both constructive and empirical elements and to generate a dialogue between
technological and social theoretical frames, in an attempt to generate results that
are clearly and constructively linked to practice (Lyytinen, 1999). These insights are
not just relevant for understanding the role of information systems in evoking
and enhancing collective generative capacity in an Internet-based context, but also in
more traditional, off-line context in which people need to be generative collectively.
Finally, through introducing the collective generative capacity lens, the
traditional literature on both innovation and collective action can be approached
from a new angle. To the innovation literature, this study contributes a perspective
that looks at serendipitous, bottom-up processes of innovation by large groups of
people, transcending conventional institutional, geographical, or cultural boundaries.
With respect to the collective action literature, this study means a revival as well as
a shift in focus from problems and issues associated with the provision of common
goods to the positive synergistic effects of collaborative, grassroots, passionate action.

1.5.2 Practical Relevance

Collective generative capacity, as enabled through increased connectivity and mobile,
ubiquitous computing, has radically changed our economic and societal landscape.
It has shifted acts of innovation and collective action beyond the boundaries of
conventional organizational forms, to collectives of distributed individuals who jointly
and passionately engage in the pursuit of common goals. Understanding collective
generative capacity and its resulting processes of rejuvenating, reconfiguring,
reframing, and revolutionizing are essential for making sense of many socio-economic
changes that we witness at present.
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Table 1.2 Theoretical and Practical Relevance
Theoretical Relevance

Practical Relevance

Theoretical framework and analytical tools for
studying, understanding, assessing and predicting
collective generative capacity

Practical lens for supporting the formation and
continuation of highly generative groups and
organizations

Holistic and generalizable results through multimethod approach and interdisciplinary lens

Making sense of the proliferation of Internet-based
collectives for creativity and innovation as enabled
by mobile, ubiquitous computing

Disentangling the role of information systems
in evoking, enabling and enhancing collective
generative capacity

Informing the design of information systems
for evoking, enabling and enhancing collective
generative capacity

Through an understanding of the structural, cognitive and technological characteristics
of collectives that enhance their generative capacity, the insights from this study can
inform and support the formation and continuation of online and off-line groups and
organizations with the aim of being highly generative.
Furthermore, by understanding the characteristics of information systems that result
in generative acts, the results as presented in this thesis can inform the design and
development of information systems that evoke and encourage collective generative
capacity.

1.6 Summary of Results

Since an extensive discussion of the results from this multi-method study is beyond
the scope of this introduction, the following provides a brief overview of the most
important findings.

First of all, the findings from both the longitudinal multiple-case study and the
Q-sorting study revealed that structural, cognitive and technological characteristics
are all important predictors of collective generative capacity, yet, that processes of
distributed cognition—i.e. reflecting, interacting and representing—are at the heart
of generative collectives. Generative collectives evolve around people; hence it is
the distributed cognition of and between the members of a collective that primarily
affect its capacity to be generative.
Second, the ability of members to engage in these processes of distributed cognition
appeared to be strongly affected by the structural and technological characteristics
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Third, the findings from the Structural Equation Modeling (SEM) analysis of 140
surveys from online community managers and members largely confirmed the
abovementioned findings by showing that distributed cognition and structural
ambidexterity are significant predictors of collective generative capacity, jointly
accounting for a total of 65% of its variance. Furthermore, both structural ambidexterity
and technological characteristics of a collective proved to be a significant predictor
of distributed cognition, jointly accounting for 69% of its variance. Additionally,
the direct relationship between the technological characteristics of a collective and
collective generative capacity turned out to be insignificant and rather fully mediated
by distributed cognition.

Introducing Generative Collectives

of the collective, suggesting that distributed cognition is an important mediator
in the relation between structure and technology, on the one hand, and collective
generative capacity, on the other hand.

Finally, the results from the group experiments and subsequent video analyses
testing a set of Generativity Support applications showed that we cannot downplay
the crucial role information systems play in eliciting and enhancing distributed
cognition, and thereby evoking collective generative capacity. Hence, tailorable and
open technologies evoke and enhance the capacity of a collective for distributed
cognition, hence, for generativity.

1.7 Thesis Structure

To conclude the introduction section, the following will outline the parts and chapters
that constitute the remainder of this thesis (see Figure 1.1).

Part II: The Nature of Generative Collectives
The second part of this thesis encompasses the theoretical foundations, background
and frameworks underlying this study. Hereto it starts with a literature review of a set
of foundational conceptualizations of collectivity and generativity from multiple social
science disciplines (Chapter 2). It therewith provides the conceptual underpinnings
for a theoretical development of the fundamental notions of generative collectives
and collective generative capacity underlying this thesis as well as for identifying
a set of foundational dimensions of collectives that affect their generative capacity.
Following this review, an in-depth theoretical exploration of the dimensions of
generative collectives that relate to the structural, cognitive and technological
degrees of freedom that affect collective generative capacity is provided (Chapter 3).
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Subsequently, a structural typology for modeling generative collectives and predicting
their corresponding levels of collective generative capacity is proposed based on
their structural dimensions (Chapter 4).

Part III: Analyzing Generative Collectives
The third part of this thesis encompasses a description of the research design and
methods adopted in this study. Hereto it starts with discussing the level of theory—
intermediate theory—that characterizes this study and hence the appropriateness of
Main Research Question (Chapter 1)
What are the structural, cognitive and technological dimensions of internetbased collectives that enhance their generative capacity?

Literature review (Chapter 2)
What are generative collectives and
what is collective generative capacity?

Theory Development (Chapter 3-4)
What are generative collectives and
what is collective generative capacity?

Research Design (Chapter 5-7)
Intermediate theory study using a combination of qualitative and quantitative research
methods

Empirical Study (Chapter 8-11)
Mixed-method and multi-stage study to analyze the relations between structural, cognitive
and technological dimensions of internet-based collectives and their generative capacity

Multiple Case Study (Chapter 8)
Explore the relations between dimensions of
collectives and their generative capacity

Q-Sorting Study (Chapter 9)
Explore and preliminarily test relations

Public Delphi (Chapter 10)
Delineate most important dimensions and
statistically test the relations

Experiments & Video Data (Chapter 11)
Enrich statistical insights into the relations
between cognition and generative capacity

Discussion & Conclusion (Chapter 12)
General discussion about the main insights from this study, the contributions to
theory and practice, as well as research challenges and future research directions

Figure 1.1
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Part IV: Generative Collectives Unraveled
The fourth part of this thesis focuses on the findings from the four studies that
constitute this thesis. First, the results from the longitudinal multiple-case study of
three Internet-based collectives are discussed in which the role of structure, cognition
and technology in relation to collective generative capacity is explored (Chapter 7).
Second, collective generative capacity is further disentangled through a Q-sorting
study, from which the insights are used for refining the theoretical model (Chapter
8). Third, the three-factor model of structural, cognitive and technological degrees
of freedom is tested through a Structural Equation Modeling (SEM) analysis of the
results of 140 Public Delphi questionnaires from online community managers and
members (Chapter 9). Finally, given the central importance of cognitive degrees of
freedom, the processes of distributed cognition in generative collectives is explored
in further detail through insights from a mixed-method study comprising group
experiments and video analyses (Chapter 10). These insights are used to enrich the
theoretical model as proposed and refined throughout the study.

Introducing Generative Collectives

a multi-method approach encompassing both qualitative and quantitative methods
for analyzing generative collectives. Furthermore, it emphasizes the importance
of integrating positivist and interpretivist viewpoints as a basis for such a multimethod approach (Chapter 5). Subsequently, the methods that were adopted for
data collection and analysis are discussed as well as issues of reliability and validity
of the different methods and the study overall (Chapter 6).

Part V: The Future of Generative Collectives
In the fifth and final part of this thesis, the findings from this study are discussed
and summarized on the basis of which a refined framework of generative collectives
and collective generative capacity is proposed. Based on these insights, implications
for theory and practice as well as for the design of information systems design are
discussed. Subsequently, challenges and avenues for further research are explored
as well as aspirations and outlooks for the future (Chapter 11). Finally, this thesis
finishes with some concluding remarks (Chapter 12).
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PART II
The Nature of Generative Collectives1
This part will provide insights into the theoretical background underlying the core
notions of generative collectives and collective generative capacity that constitute
this study. Furthermore, it discusses the development of the theoretical framework
that further guides this study and proposes two frameworks for understanding
collective generative capacity.

1 This section is adapted from a full research paper that was presented at the International Conference on
Information Systems 2010 at St. Louis, MO.
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Chapter 2
The Concepts of Collectivity and Generativity
In this section, a set of foundational conceptualizations of collectivity and generativity
from multiple social science disciplines are summarized and discussed to provide
the theoretical underpinnings for a theoretical discussion and empirical study of
generative collectives (Van Osch and Avital, 2010).

2.1 Existing Perspectives on Collectivity

Collectivity is generally defined as the quality or state of constituting an aggregated
whole. A collective is a number of persons that are considered as one group which
can be characterized by some sort of similarity among its members (Webster, 2009),
such as akin attribute, shared interest or common objective. In general, collectivity
refers to an assemblage of independent but interrelated elements—potentially people
and artefacts—comprising a unified whole and linked together for some common
purpose or function. Collectives can range from small groups (e.g. work teams)
to organizations, from ad hoc alliances to longstanding federations, and various
instances of society at large. Moreover, the degree of collective engagements may
range from lower-order collective action—based on shared memory, routines, and
culture—to higher-order collective action—based on high-quality collective tacit
knowledge and collective improvisation (Erden et al., 2008).

The concept of collective is closely related to that of community, derived from the
Latin word communitas, which broadly refers to joint possession or use, fellowship
or organized society (Oxford Latin Dictionary). More specifically, a community
can be defined as a unified body of individuals with a common (e.g. professional)
interest, characteristic or location (Webster, 2009). Although the terms are often used
interchangeably, the fundamental difference between a collective and a community is
that for the former all individuals are exchangeable, yet the members of a community
are not, and hence the former is generally more fleeting and temporary, whereas the
latter is considered to be more static and stable (Petersen, 1936). Furthermore, the
term collective is broader as it encompasses groups of all sorts, ranging from more
fleeting and temporary structures—with exchangeable members—to more stable
and permanent ones—with permanent members. In the current virtual context
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Table 2.1

Applications of Collectivity Concepts in Various Disciplines

Theory

Discipline

Collective Feature

Collective consciousness

Sociology (Durkheim,
1893)

A higher order consciousness shared by all
members of (traditional) societies and is based
on collective representations

Thought Collective

Philosophy of Science
(Fleck, 1935)

A group of persons mutually exchanging ideas
or maintaining intellectual interaction

Collective Unconscious

Psychology (Jung, 1953)

Encompasses archetypes—definite pre-existent
forms in the psyche—that are shared and
identical in all individuals.

Collective Action

Political Science, Sociology,
Economics (Olson, 1965)

The pursuit of a shared goal or set of goals, or
the provision of public goods by a group of
people.

Distributed or Collective
cognition

Cognitive Science,
Psychology (Hutchins,
1990, 1991, 1995)

Focuses on the distributed cognitive system
which encompasses a group of people
interacting with each other and representational
media in order to accomplish a common goal.

Collective Mind

Organization Science
(Weick & Roberts, 1993)

A pattern of heedful interrelations of actions
and collective mental processes of a group of
individuals

Collective Intelligence

Communication Science
(Lévy, 1994)

A shared or group intelligence results in
enhanced intellectual performance.

Creative Collectives

Organization Science
(Hargadon & Bechky, 2006)

Creativity is the result of the (re)combination of
ideas from individuals with shared interests who
jointly engage in creative collectives.

Collective Improvisation

Organization Science
(Erden et al., 2008)

Collective improvisation is the capability
of a group to cooperate and act together
spontaneously even in uncertain and unfamiliar
situations.

characterized by unremitting restructuring of arrangements and relationships,
the notion of community evokes a sense of order, coherence, homogeneity and
harmony that seems less suitable than the notion of collectives (Linkdvist, 2005).
Hence, in this thesis the term generative collectives is used to refer to all kinds of
generative groups and communities are considered to be just one instance of a
collective.
Collectivity has been applied frequently in the context of the social sciences and
humanities, as evidenced by the plethora of illustrations in Table 2.1. In what follows,
each of these collectivity concepts will be briefly explored.
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Within the discipline of sociology, the idea of collectivity is developed in the classic
work of Durkheim’s De la Division du Travail Social2 (1893), where he introduces the
notion of la conscience collective, i.e. collective consciousness. Based on the analysis of
traditional tribal societies, Durkheim (1893) argues that religion played an important
role in unifying the members of society by creating a common consciousness. In
these traditional societies, the individual’s consciousness is largely shared with all
the other members, creating a mechanical solidarity—a form of solidarity based
on kinship ties—through mutual likeness. Even though according to Durkheim
(1893) the modern society is characterized instead by organic solidarity—a form of
interdependence that arises due to specialization and the division of labor—various
forms of collective consciousness, such as groupthink,3 memes,4 and solidarity still
prevail in the modern society. Collective consciousness is a higher order consciousness
based on collective representations and communal language-based reflective
processes, i.e. collective cognition (Burns and Engdahl, 1998).
Within philosophy of science, Fleck’s (1935) theory of thought collectives aims to
explain how scientific facts are collectively created and developed rather than objec
tively discovered. Fleck defines thought collectives as a group of persons mutually
exchanging ideas or maintaining intellectual interaction. Although the thought collective consists of individuals, it is not simply the aggregate sum of them. Through
prolonged interactions between individuals of the thought collective a thought style
emerges which subsequently directs perception as well as action and leads to simultaneous mental and objective assimilation. Consequently, cognition or thinking is not
the realm of individual action, but rather a supremely social, that is, collective, activity. Hence, results that arise from collective thinking do not belong to an individual
but to the collective since findings arise out of the collective work of transforming,
negotiating and reinforcing ideas and knowledge for establishing facts or scientific
truth. Furthermore, Fleck (1935) distinguishes between different structures of
collectives that have a varying influence on the ability to challenge and transform
existing knowledge and ideas.
In the field of psychology, Jung (1953) introduced the notion of collective unconscious
that refers to a part of the psyche which unlike the personal unconscious does not
owe its existence to personal experience, but rather to heredity. While the personal
unconscious is made up essentially of contents which were conscious at one time,
2
3
4

The Division of Labor (French).
See Janis, 1972.
See Dawkins, 1989.
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but have been forgotten or repressed, the contents of the collective unconscious have
never been in consciousness. The collective unconscious is made up of archetypes—
definite pre-existent forms in the psyche—which seem to be present always and
everywhere. This theory of the archetypes was built on the notions of répresentations
collectives of the French philosopher Lévy-Bruhl (1923) and primordial thoughts
of the German anthropologist Adolf Bastian (1868). The collective unconscious
implies psychological—cognitive—forms that are shared and identical in all
individuals.

Within economics, sociology, and the political sciences, the theory of collective
action has received a great deal of scholarly attention. Collective action is about the
pursuit of a shared goal by a group of people. The discussion of collective action by
the economist and social scientist Olson (1965) is primarily concerned with the
problem of ‘free riders’ in the provision of public goods—those goods that require
group action in order to be provided, but are simultaneously non-rivalrous and
non-excludable. Economists (Coase, 1937) and political scientists (Axelrod, 1984)
have generally adopted a rational choice perspective to understand problematic
group decision-making situations in which the uncoordinated actions of each player
result in sub-optimal outcomes.5 Sociologists have addressed the collective action
problem to analyze the emergence of social movements and social integration and
have analyzed those instances of collective behavior (Blumer, 1951) that arise
spontaneously without reflecting existing social structures. In sum, collective action
thus relates to the pursuit of a goal or set of goals or the provision of public goods
by more than one person.
In cognitive theory, Hutchins (1990) coined the distributed cognition theory to
analyze and understand the cognitive processes that occur in a system of actors
interacting with each other and an array of artefacts—representational media—to
perform some sort of ‘collective activity’. Human agents collectively make distributed
cognitive systems work and provide intentional cognitive agency in the system. Yet,
at the same time, they are embedded in—and hence constrained by—these systems.
Distributed cognition theory holds that we can understand cognition by looking at
the use of embodied representational media (artefacts) in everyday practices of work.
The unit of analysis is therefore the distributed cognitive system, which essentially
entails a group of people interacting with each other and with artefacts in order to
accomplish a common goal (Perry, 2003).
5
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Within the organization sciences, the aforementioned theories of distributed
cognition and communities of practice were adopted to develop the notion of the
collective mind (Weick and Roberts, 1993), which aims to understand and explain
collective mental—i.e. cognitive—processes in organizations. The theory focuses on
the interrelations of actions and collective mental processes, which jointly influence
an organization’s performance. As humans construct their own actions (contribute),
they envisage a social system of collective actions (represent), and they interrelate
their constructed actions with this envisioned system (subordinate). Collective mind
thus refers to a pattern of heedful interrelations of actions of a group of individuals,
and the capacity of the group to act intuitively and spontaneously through collective
improvisation (Erden et al., 2008).
In communication science, Lévy (1994) introduced the collective intelligence theory
to shed light on the potential role of information and communication technologies
in promoting the construction of intelligent communities. Within these intelligent
communities our social and cognitive potential can be mutually developed and
enhanced, thereby establishing a collective intellect or imagination based on
shared mental abilities. He argues that the major architectural project of the 21st
century will be to build and improve an interactive cyberspace, which will assist us
in navigating knowledge and enable us to think collectively. Collective intelligence
is thus a shared or group intelligence that emerges from technology-enabled
collaboration among many individuals and which results in enhanced intellectual
performance.6
In organization science, the work of Hargadon and Bechky (2006) links the concept
of collectivity to creativity through the concept of creative collectives, which stresses
the importance of shifting the level of analysis from the individual to collectives in
studies of creativity. Creative insights and solutions do not emerge from the sole
province of individual cognition, but rather emerge from the interactions between
individuals—from the “fleeting coincidence of behaviors”. It is through social and
collaborative processes of cognition that knowledge and ideas are created, shared,
amplified, enlarged, and justified in organizational settings (Alavi and Leidner, 2001).
Creativity is thus the result of the (re)combination of ideas from individuals with
similar interests who jointly engage in creative collectives.
6 Some researchers analyze collective intelligence in bacteria and animals, but since the focus in this paper
is on collective generative capacity in task-driven contexts, this is not immediately relevant in this respect.
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A final application of the collectivity concept in organization science is collective
improvisation as developed by Erden et al. (2008). The authors start from the
idea that innovation is not the product of a single person, but rather of a collective
working together and therefore draw attention to “group tacit knowledge” (GTK),
a socio-cognitive process, which is socially complex and difficult to imitate, as the
foundation for innovation and collective action. This GTK allows groups to deal with
uncertainty and to engage in fortuitous actions. Therefore, group tacit knowledge
enables members of the group to anticipate the actions of other members in the
collective and therefore facilitates collective improvisation, that is, the capability
of a group to cooperate and act spontaneously even in uncertain and unfamiliar
situations.

In short, when juxtaposing these multiple foundational conceptualizations of col
lectivity, the common denominators underlying all these conceptualizations are:
(1) shared interests or goals; (2) collective activities (e.g. exchanging ideas); and
(3) mutual engagement. Furthermore, the above conceptualizations emphasize
different dimensions of collectives that are relevant to obtaining a comprehensive
understanding of generative collectives. Some conceptualizations emphasize
dimensions of structure (Durkheim, 1893; Fleck, 1935; Olson, 1965) whereas
other conceptualizations focus on cognition (Jung, 1953; Hutchins, 1990; Weick
and Roberts, 1993; Lévy, 1994; Hargadon and Bechky, 2006; Erden et al., 2008),
and still others emphasize the importance of artefacts and technologies (Hutchins,
1990; Lévy, 1994). This implies that disentangling the cognitive processes, structural
configurations and technological artefacts that emerge from, evolve in, and entangle
with Internet-based collectives is crucial for obtaining a holistic understanding of
collective generative capacity.
Additionally, conceptualizations of collectives and communities in general emphasize
the significance of groups or systems as meaningful units of analysis, hence, denote that
there is something transcendent about collectives and their respective processes of
dealing with ideas and knowledge, which cannot be achieved by any one individual
in isolation. Yet, in effect, individual cognition and actions are essentially constitutive
of collective cognition and activities. This assumption that collectives are meaningful
units of analysis lies at the core of my theorization and analysis of generative
collectives; however, before continuing the discussion of the characteristics and
idiosyncracies of generative collectives, the following will first examine the concept
of generativity in more detail.
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Generativity is defined generally as the ability to originate, produce or procreate
(Webster, 2009). The term generativity was coined by the psychoanalyst Erik Erikson
in 1950 to denote “a concern for establishing and guiding the next generation”,
hence, it can be perceived as creativity between the generations, as trying to make
a difference and to take care of one’s community and surroundings.

Generativity has been applied repeatedly in the context of the social sciences and
humanities, as evidenced by the abundant illustrations in Table 2.2. Table 2.2 is
adapted from Avital and Te’eni (2009) and extended for the purpose of this paper by
adding the notions of generative building (Kornberger and Clegg, 2004), generative
learning (Yorks, 2005), generative systems (Zittrain, 2008) and generative fit (Avital
and Te’eni, 2009). In what follows, each of these generativity concepts will be briefly
explored.

The Concepts of Collectivity and Generativity

2.2 Existing Perspectives on Generativity

Within psychology, Erikson (1950) articulated stages of psychosocial development
in order to explain the eight stages of healthy human development. The stage of
psychosocial generativity is the concern of establishing, nurturing, and guiding the
next generation. Here generativity is not treated as mechanical reproduction, but
rather as regeneration. Hence, psychosocial generativity is related to the vital human
drive for continuity and rejuvenation through the next and hopefully further refined
generation.
Within linguistics, Chomsky (1972) developed the framework of generative grammar
to develop a general theory of the deep structure of language which underlies the
richness and variety of any natural language as well as its infinite expressive capacity.
This deep structure of language, which consists of a finite set of rules, can generate
infinite syntactical (re-)configurations. Hence, generative grammar implies infinite
and incessant possibilities.

Within organization science, Schön (1979) introduced the role of generative
metaphor—a figurative description of a social or organizational situation which
subsequently shapes the way in which problems are handled—as a mechanism by
which one changes perspectives on the world and gains novel insights. Generative
metaphors therefore help us create and enact the world around us. Hence, given
that they represent images of envisioned future states, generative metaphors have
transformative power to reshape and reframe existing social realities and consequent actions.
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Table 2.2 Applications of the Generativity Concept in Various Disciplines
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Discipline

Generative Feature

Psychosocial
generativity

Psychology (Erikson, 1950)

A focus on productivity and creativity; the drive
to rejuvenate and to reproduce

Generative grammar

Linguistics (Chomsky,
1972)

A finite set of rules that generate infinite
syntactical configurations.

Generative metaphor

Organization science
(Schön, 1979)

A figurative description of social events by which
we gain new perspectives and reframe attitudes
and behaviors

Generative lexicon

Lexical semantics/
Computer Science
(Pustejovsky, 1991)

A focus on the distributed nature of
compositionality in language; the multiplicity
of word meaning; our ability to give an infinite
number of senses to words through finite
means.

Generative capacity

Social psychology (Gergen,
1994)

The ability of the individual to challenge the
status quo and to transform social reality and
social action.

Generative schemes

Architecture (Alexander,
1996)

A set of simple instructions that allows anyone
with basic skills to create a well-constructed
artifact and gives rise to infinite variations.

Generative evolutionary
design

Computer science (Frazer,
2002)

Generating design concepts, which are capable
of being expressed in a variety of forms in
response to different environments.

Generative inquiry

Social studies (Zandee,
2004)

A recurring, reflective hermeneutic process
that generates theoretical quantum leaps and
offers a revitalization or reframing process of our
epistemic stance.

Generative buildings

Organization science
(Kornberger and Clegg,
2004)

An undefined space that invites its inhabitants
to (ab)use and (re)define space in infinite ways.

Generative learning

Educational science (Yorks,
2005)

A form of learning that is necessary for
transformational changes in practice,
assumptions, and interpretive schema.

Generative systems
(generativity)

Internet law/ Computer
science (Zittrain, 2008)

A system’s capacity to produce unanticipated
change and innovation through unfiltered
contributions from broad and varied audiences.

Generative fit

Information systems (Avital
and Te’eni, 2009)

An aspect of a system that enhances one’s
generative capacity; one’s ability to produce
novel configurations.
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Within social psychology, Gergen (1994) introduced generative capacity to refer to
a characteristic of a radical theory that unsettles common assumptions and opens
up new possibilities or novel forms of action. Generative capacity is ‘the capacity to
challenge the guiding assumptions . . . to raise fundamental questions . . . to foster
reconsideration of that which is taken for granted, and thereby to generate fresh
alternatives for social action’. Hence, generative capacity refers to the ability of a
theory or idea to challenge the status quo, to imagine the unimaginable, and to
subsequently transform and revolutionize social reality and social action.

The Concepts of Collectivity and Generativity

Within lexical semantics and computer science, Pustejovsky (1991) developed
generative lexicon as a theory of linguistic semantics which focuses on the distributed
nature of compositionality in natural language. Pustejovsky aimed to offer a theoretical
framework for understanding how humans are able to deploy a finite number of words
in natural language in an unbounded number of contexts. Hence, generative lexicon is
primarily concerned with the multiplicity of word meaning and the human ability to
give an infinite number of senses to words in spite of a finite amount of words through
reconfiguring.

Within architecture, Alexander (1996) identified generative schemes as atom-like
building blocks of architectural designs. Generative schemes are sets of simple
recipes that allow anyone with basic skills to create or assemble a well-built artifact
or building object successfully. Despite their simplistic nature of the instructions,
generative schemes enable the generation of infinite variations by means of high
contextual sensitivity. The ability to rejuvenate and reconfigure in the light of
changing environments and needs makes generative schemes timeless patterns in
the deep structure of the human experience.

Within computer science, Frazer developed generative evolutionary design as a method
for the computer-assisted generation of potential solutions to wicked or ill-defined
problems (Simon, 1969). Generative evolutionary design is focused on the generation
or discovery of multiple novel design alternatives that evolve from one another into
unique and unpredicted solutions. The generative design algorithm aims to trigger
potential design alternative that are potentially inspiring to designers or design options
whose main purpose is to challenge and revolutionize existing designs.
Within social studies, Zandee (2004) introduced generative inquiry as an alternative
to the rationally-structured theory development that she argues is dominant in
social studies. Generative inquiry is an iterative hermeneutic process in which we
move between reflection and experience, thereby shifting our attention to intuitive
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experiences and a paradigmless indefinite reflection. Therefore, generative inquiry
offers a rejuvenation process of our epistemic stance that can redefine our personal,
professional, collective and social existence.

Within organization science, Kornberger and Clegg (2004) introduced the concept of
generative buildings to refer to undefined spaces within organizations that invite their
inhabitants to (ab)use and (re)define space according to the context and situation
at hand, thereby allowing for infinite reconfigurations of space and function.
Generative buildings provide the stage on which people can interact freely and enact
their ideas creatively, which gives rise to the emergence of surprises.
Within educational science, Yorks (2005) uses the term generative learning to refer to
a type of learning that is necessary for transformational changes in practice. Therefore
generative learning resembles Argyris and Schön’s (1974) concept of double-loop
learning, which involves the questioning and reframing of existing assumptions
and interpretive schemes.

Within the disciplines of Internet law and computer science, Zittrain (2008) uses
the term generativity and generative systems (or technologies) to denote a system’s
capacity to produce unanticipated change through unfiltered contributions from
broad and varied audiences. Generative systems thus provide an open platform
that invites people to tinker with it, hence, these systems foster innovation and
disruption—i.e. revolutionizing. Furthermore, generative systems develop among
large groups of people and therefore these systems provide an environment for new
and best practices to spread and diversify further within them.

Within information systems research, Avital and Te’eni (2009) coin the term
generative fit, which is an attribute of a system and refers to the extent to which
the functionality and process support of a (computer) system are designed to
complement and enhance the generative capacity of its users. Systems with high
generative fit help people realize their generative capacity and therefore systems
with generative fit are more conducive to the production of new, ingenious (re-)
configurations and output.
In reviewing these multiple foundational conceptualizations of collectivity, the
common denominators underlying all these conceptualizations are: (1) the
production of novel or altering of existing configurations and possibilities (i.e. the
ability rejuvenate and reconfigure); (2) the drive to reframe the way we see and
understand the world (i.e. the ability to reframe); as well as (3) an attempt to challenge
the normative status quo (i.e. revolutionize).
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In aiming to answer the overall research question, namely what dimensions of a
collective affect its generative capacity, that is, in order to conceptualize generative
collectives and differentiate between different levels of collective generative capacity,
this study builds on the notion of generative capacity.7 Generative capacity comprises
one’s ability to produce new configurations and possibilities, to reframe the way
we see and understand the world and to challenge the normative status quo in a
particular task-driven context (Avital and Te’eni, 2009), i.e. one’s ability to generate
creative ideas that lead to innovation or produce overall value. In this thesis, the
currently common conceptualization of generative capacity is extended beyond its
original focus on the individual8 by integrating theories of generativity with theories
of collectivity, through developing a theoretical framework of generative collectives
and by directing attention toward the collective generative processes that occur
within and between collectives.

The Concepts of Collectivity and Generativity

Furthermore, the above conceptualizations emphasize different dimensions of
collectives that are relevant to obtaining a holistic understanding of generative
collectives. Some conceptualization emphasize dimensions of cognition (Erikson,
1950; Chomsky, 1972; Schön, 1979; Pustejovsky, 1991; Gergen, 1994; Zandee,
2004; Yorks, 2005), other conceptualizations stress aspects of structure (Chomsky,
1972) and/or technology (Alexander, 1996; Frazer, 2002; Kornberger and Clegg,
2004; Zittrain, 2008; Avital and Te’eni, 2009). This implies that understanding the
cognitive processes, structural configuration as well as technologies and artifacts
that emerge from, evolve in, and entangle with Internet-based collectives is crucial
for disentangling collective generative capacity.

In order to answer the sub-question regarding the technological dimensions that
enhance collective generative capacity, I primarily build on the notions of generative
systems (Zittrain, 2008) and generative fit (Avital and Te’eni, 2009). Generative
systems and generative fit both describe an aspect or capacity of a system to produce
unanticipated change and novel configurations, through evoking and enhancing
people’s generative capacity.

7 Generative capacity is inherently linked to creativity, yet, for a discussion of the fundamental differences
between creativity and generative capacity, see Avital & Te’eni (2009).
8 The notion of generative capacity has its origins in psychology and hence does not consider the collective
as a unit of analysis.
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2.3 Merging Perspectives on Collectivity and Generativity
Based on the theoretical insights from this section, several motifs of collectivity and
generativity are identified and summarized in Table 2.3 as follows, which jointly provide
the foundation for our conceptualization of generative collectives in the next section.

Furthermore, based on the review of these conceptualizations of collectivity and generativity, three dimensions of collectivity and generativity can be identified, which
need to be explored empirically to obtain a holistic understanding of the functioning
of generative collectives (see Table 2.4), namely structure, cognition and technology.
In this context, it is important to note that despite the relevance of other dimensions
of generative collectives, such as affective, social or political dimensions, this study
focuses on the relationships between the structural configurations, socio-cognitive
processes and technological support of collectives and their generative capacity
given the prevalent emphasis on these three dimensions in the theories reviewed
and summarized above. Furthermore, as will be further explored in the next chapter,
the specific conceptualization and operationalization of structure and cognition in
this study entails and embraces certain affective, social and political components.
Table 2.3 Common Themes of Collectivity and Generativity
Collectivity

 Shared interests or goals
 Collective acts
 Mutual engagement, interaction, and exchange

Generativity*

 Producing new or altering existing configurations and possibilities
(rejuvenating and reconfiguring)
 Reframing the way we see and understand the world
 Challenging the status quo (revolutionizing)

* The terms “generativity” and “generative capacity” have been used interchangeably in this context.

Table 2.4 Dimensions of Collectivity and Generativity for Further Theoretical and Empirical
Exploration
Collectivity

 Structure (Durkheim, 1893; Fleck, 1935; Olson, 1965)
 Cognition (Jung, 1953; Hutchins, 1990; Weick and Roberts, 1993; Lévy, 1994;
Hargadon and Bechky, 2006; Erden et al., 2008)
 Technology (Hutchins, 1990; Lévy, 1994)

Generativity*

 Structure (Chomsky, 1972)
 Cognition (Erikson, 1950; Chomsky, 1972; Schön, 1979; Pustejovsky, 1991;
Gergen, 1994; Zandee; 2004; Yorks, 2005)
 Technology (Alexander, 1996; Frazer, 2002; Kornberger and Clegg, 2004;
Zittrain, 2008; Avital and Te’eni, 2009).

* The terms “generativity” and “generative capacity” have been used interchangeably in this context.
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Seven Dimensions of Generative Collectives
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 revolutionizing, 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.
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Collective
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Acts

Figure 3.1 The Generative Cycle of Collectives.

Highly generative collectives are inherently affect-laden environments, where
collective 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
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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.

Seven Dimensions of Generative Collectives

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 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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Figure 3.2 The Three Dimensions of Collective Generative Capacity.

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.
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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.

Seven Dimensions of Generative Collectives

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.

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.

67

Chapter 3

Seven Dimensions of Generative Collectives

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; AtuaheneGima, 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 important 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 disembodiment 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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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.

Seven Dimensions of Generative Collectives

3.2.1 Level of Transience

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 preserve 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 submits 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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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
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level of transience and laterality is high. Therefore, based on the above theoretical
discussion, the following two propositions are derived:

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 collectively, 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 distinguished 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 generative 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.
Reflecting

Interacting

Collective
Generative
Capacity
Representing
Collective
Generative
Acts
Figure 3.3 Three Cognitive Dimensions of Generative Collectives.
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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.
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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.

Therefore, in the context of generative collectives, the three processes of reflecting, interacting and representing form an entirety that is highly interdependent. Consequently,
reflecting, interacting and representing create a situation of interrelations among activities of different individuals in the collective. As such, the generative acts of collectives do
neither reside with the individuals taken separately—although each individual contributes 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 nonroutine, 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.
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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 underlying an activity and relates it to personal experiences or practical
applications. As such, the concepts or ideas become related to knowledge 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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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.
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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.

2. Low interaction: This occurs when an Internet-based collective is in
volved in activities that require little social interaction or which only require 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 collective 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 emerges 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, interpretati75
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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 technologies 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 providing (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 generative 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 representations—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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When studying generative collectives, two technological dimensions of Internetbased 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 collectives 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).
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3.4 Two Technological Degrees of Freedom of Generative Collectives

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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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:
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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.

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 The Equalizer of Collective Generative Capacity.

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)

Cognition-Interaction (C-I):		

3 (Moderate-Low)

Structure-Laterality (S-L): 		
Cognition-Reflection (C-Rf):		

Cognition-Representation (C-Rp):
Technology-Tailorability (T-T):		

Technology-Openness (T-O):		

4 (Moderate)
6 (High)

5 (Moderate-High)
7 (Very High)

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).
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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).
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Chapter 4
A Structural Typology for
Modeling Generative Collectives

Projects

Waves

Institutions

Communities

TIME
Stable

Temporal Span

Transient

The level of transience and the level of laterality represent two structural dimensions
of generative collectives that together form a space that maps or models the level of
generative capacity that can be attributed to a collective. The framework as illustrated
in Figure 4.1 below represents a typology (Doty and Glick, 1994) of generative
collectives that uses the two aforementioned structural dimensions of generative
collectives to predict the variance in collective generative capacity. Therefore
variations in collective generative capacity correspond to different structural

Hierarchical

LAYERS

Lateral

Hierarchical Span
Figure 4.1 Typology of Generative Collectives.
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configurations of Internet-based collectives vis-à-vis these two dimensions. Hence,
generative acts of rejuvenating, reconfiguring, reframing and revolutionizing can take
place in a diverse range of structural configurations that adhere to different sociopolitical logics and display different relational architectures (Sydow and Staber 2002;
Grabher 2004a; 2004b; Grabher and Ibert 2005; Obstfeld 2005; Haythornthwaite
2005).

4.1 Four Ideal Types of Generative Collectives

Building on the typology above, four ideal types of generative collectives are delineated, namely institutions, communities, projects, and waves. This implies that these
four ideal types are not categories of Internet-based collectives, rather, each ideal
type represents a holistic configuration of the two structural dimensions—temporal
span and hierarchical span—used to describe this set of ideal types. Therefore, real
Internet-based collectives may be more or less similar to an ideal type, but they
should not be assigned to one of the ideal types in the typology.
Accordingly, even though Figure 4.1 suggests bipolar dimensions, stable versus
transient and hierarchy versus lateral, in essence we should think of the two
structural dimensions—temporal span and hierarchical span—as continuums. The
ideal types as proposed in this paper therefore represent the extremes of the two
dimensions—temporal span and hierarchical span. Nevertheless, actual Internetbased collectives can vary along these two structural dimensions and their levels of
collective generative capacity can be determined by capturing their similarity to one
or more of the ideal types. This similarity—i.e. the amount of deviation—between
an observed collective and each of the ideal types—is used to predict the generative
capacity of Internet-based collectives. This deviation constitutes a fit index (Doty
and Glick, 1994), which can be used to predict the dependent variable, collective
generative capacity.

In what follows, the four ideal types as visualized in Figure 4.1 will be discussed and
illustrated with a comparable vignette. It is important to note that these are mere
approximations of ideal types, since empirical examples of ideal types are expected to
be rare. Furthermore, these vignettes serve as empirical examples of our theoretical
propositions regarding the relation between structure and collective generative
capacity. Hence, it will be argued that certain structural configurations are more likely
to result in a higher potential (i.e. capacity) for generativity, which does not imply
that in practice it necessarily always or in all cases leads to more generative output.
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The most stable and hierarchical ideal type of generative collectives are institutions.
Institutions, in the traditional sense, are structures that are self-organizing and selfregulatory, characterized by strong normative structures for governing cooperative
human behavior through the formulation and enforcement of rules. The formation
of institutions is often considered a case of emergence rather than an instance of
deliberate organization alone, in the sense that institutions often emerge, evolve
and operate in ways that exceed and depart from the conscious intentions of those
individuals involved in their formation (Goldspink, 2007).

In the context of Internet-based collectives, one can identify what some refer to as
global network institutions (Goldspink, 2007); volunteer networks composed of
heterogeneous actors that self-organize and self-regulate and thereby give rise to
and maintain an institutional form of collective which subsequently enables and
restrains certain types of behavior due to deeper, more resilient aspects of social
structure (Scott, 2004; DiMaggio and Powell, 1991).

A Structural Typology for Modeling Generative Collectives

4.1.1 Institutions

An illustration of these global network institutions is the Wikipedia foundation12
(see Vignette 1). Within these global network institutions, sets of rules and norms
Vignette 1 The Institution Ideal Type

Institution Ideal Type: Wikipedia Foundation
“Wikipedia, the free encyclopedia that anyone can edit”, started from the
concept of open editing and the aim of giving everyone access to the
total pool of human knowledge through creating a free encyclopedia.
In Wikipedia, the vast majority of edits (about 80%) are done by a
very close-knit community of about 600 to 1000 volunteers who are
in constant communication with each other (Wales, 2005). This tight
community, which encompasses the core Wikipedians, self-monitors
and monitors all the activities and edits that occur on the website. It
is from the interactions and mutual engagements of these volunteers that a set of formal and
informal rules and norms have emerged that provide the basis for a strong self-organizing and
self-regulatory global network institution.
Hence, Wikipedia is characterized by a stable and hierarchical structure—with a small and stable
esoteric community occupying a central and coordinating role in relation to the wider exoteric
circle. This rather rigid and solid structure of Wikipedia has a negative effect on collective generative
capacity, hence, on the ability to rejuvenate, reconfigure, reframe, and revolutionize.
12 It is important to note that although the Open Source movement and Wikipedia overall belong to the class
of institutions, the community as a whole encompasses more transient project teams where people work together to accomplish one particular task. In case of the latter, we can account for these transient Open Source
project teams through the project ideal type.
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emerge from the ongoing engagements of volunteers in creating and maintaining the
community in response to its exponential growth. Even though the rules and norms in
these Internet-based collectives may be primarily informal or soft in nature, relative
stable and hierarchical structures of self-regulation emerge that enable and restrain
the widespread collective engagement of large groups of people.
Institutions are characterized by relatively stable and hierarchical structures that result in relatively low collective generative
capacity. Therefore, institutions likely have a lower capacity for
rejuvenating, reconfiguring, reframing, and revolutionizing.

4.1.2 Communities
Communities, as a second ideal type of generative collectives, display a stable structure—in the sense of membership—yet, generally a lateral structure. The concept
of community has a long history in the social sciences and emerged with Tönnies’
(1988 [1887]) gemeinschaft-gesellschaft dichotomy, which primarily emphasizes the
structural element of communities—and Durkheim’s (1897) concept of communities,
which also addresses processes of interacting and acting.

Most of the recent attention for communities has focused on the positive impact of
community as an organizing form for knowledge sharing and innovation (Heckscher
and Adler, 2006). However, these new Internet-based forms of communities,
while displaying some of the characteristics of traditional communities, depart
from the gemeinschaft notion in some fundamental ways, namely they are highly
dispersed and increasingly rely on technology for interacting rather than on faceto-face communication. Moreover, instead of focusing solely on the social, noninstrumental nature of community relations; it becomes increasingly clear that
relations among members of modern communities can be simultaneously socially and
economically valuable. Consequently, the term community no longer refers to small
groups—gemeinschaften—but can be sustained by large groups of people (Brint,
2001).
In the context of the Internet, the stable yet lateral structures of collectives that are
referred to as communities is best embodied by social network communities, such
as Facebook groups (see Vignette 2). Facebook groups can emphasize both social,
cultural and affective benefits as well as more practical or material benefits that
derive from networking.
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Community Ideal Type: Facebook Groups13
Facebook is a social network website that allows its users to
freely create and update profiles, to add friends, join groups or
networks, and to utilize many other applications. Communication
with friends and other users can be done through private or
public message or through a chat feature. “Facebook helps you
connect and share with the people in your life,” hence it is evident that Facebook is primarily a tool
for staying in touch with the people you study, work, or live with. Moreover, its privacy settings
are by default restricted to users from the same network. Although Facebook groups change due
to adding members (or perhaps deleting old members), the membership is comparatively stable.
Hence, Facebook groups are generally characterized by a lack of centralization and hierarchical
layers, yet a rather stable membership. Hence, Facebook groups have a medium level of structure
which is related to a medium level of collective generative capacity, hence, a moderate ability to
rejuvenate, reconfigure, reframe and revolutionize.
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Vignette 2 The Community Ideal Type

Communities are characterized by relatively stable, yet, lateral
structures that result in a relatively moderate level of collective
generative capacity; hence, communities likely have a moderate
capacity for rejuvenating, reconfiguring, reframing, and revolutionizing.

4.1.3 Projects
Projects, as the third ideal type of generative collectives display a transient, yet more
hierarchical or centralized structure. Although the actual level of hierarchy and
centralization will likely differ across projects, Internet-based projects are usually
organized around a few core members—project leaders—who occupy a central and
leading role (Krishnamurthy, 2002).

Projects are transient because they are established for a separate, concretely definable
purpose, hence, a limited period of time. Due to the ubiquity of mobile computing and
increasing connectivity, we witness the emergence and proliferation of dispersed,
13 In this context, it is important to recognize that what we refer to as collective generative capacity is the
ability to rejuvenate, reconfigure, reframe, and revolutionize. We submit that this ability is moderate in the
case of Twitter, due to its stable, yet, lateral nature. This is not to say that all Facebook groups by definition
engage in generative acts, yet the potential for generativity—i.e. for new configurations and possibilities, for
renewed understandings, and for challenging the status quo—is likely to be moderate given its stable, yet,
lateral structure.
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Vignette 3 The Project Ideal Type
Project Ideal Type: “NCR’s Virtual Teams”
Virtual Project Teams are primarily used by
organizations to allow people who reside in
geographically dispersed locations to work
together toward a common goal. NCR Corporation
uses “Virtual Teams” for onetime projects, such as
solving a particular problem or developing a particular product, as well as for connecting with
internal groups, partners and customers. In these teams, people communicate and collaborate
through the use of technology (email, telephone or video conference calls, etc.). Because the
team lasts for the duration of a single project, the “Virtual Teams” are characterized by a transient
structure. However, the different aspects of the project are organized around project team leaders
and supervised by managers, hence, the structure is also hierarchical.
Therefore, NCR’s project teams involve a transient, yet hierarchical structure. This medium level of
structure of the Virtual Teams is related to a medium level of collective generative capacity and
hence a moderate ability to rejuvenate, reconfigure, reframe and revolutionize.

asynchronous, and virtual work. Virtual teams are an important new organizational
form (Jarvenpaa & Ives, 1994). Virtual teams represent groups of geographically
dispersed persons who work interdependently, but interact and collaborate across
time, space, and organizational boundaries, using technology for producing a onetime organizational output.
In the context of the Internet, the transient yet hierarchical structures that are
referred to as projects can be well-illustrated through NCR Corporation’s Virtual
Teams (see Vignette 3).
Projects are characterized by relatively transient yet hierarchical
structures that result in a relatively moderate level of collective
generative capacity; hence, projects likely have a moderate capacity
for rejuvenating, reconfiguring, reframing, and revolutionizing.

4.1.4 Waves
The most transient and lateral ideal type through which generative collectives
exchange ideas, maintain interactions and engage in action are waves (Majchrzak,
2008). Waves can be juxtaposed to the abovementioned forms of collective
engagement, such as institutions or communities, which are generally more fixed in
structure, duration, and membership. On the other hand, waves allow people to come
and go, contribute and withdraw, whenever they feel like it in order to interact and
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Wave Ideal Type: Twitter Swarms14
“What we have to do is deliver to people the best and freshest
most relevant information possible. We think of Twitter as it’s
not a social network, but it’s an information network. It tells
people what they care about as it is happening in the world.
(…) Twitter is without a doubt the best way to share and discover what is happening right now.” (Evan
Williams, co-founder)
Twitter encompasses a massive amount of users and traffic (in the form of tweets) and therefore
may cause radical social tsunamis as well as more regular ebbs and flows. Although senders can
restrict delivery of tweets to their own circle of friends, Twitter is by default open access and so
tweets are available for anyone to read. Because of its highly transient and highly lateral nature—i.e.
low level of structure—Twitter swarms are characterized by a high level of collective generative
capacity, hence, the ability to rejuvenate, reconfigure, reframe, and revolutionize will be higher.
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Vignette 4 The Wave Ideal Type

exchange ideas, as enabled by the use of online and asynchronous media. A general
illustration of a wave is a Twitter swarm (see Vignette 4).

Two forms of generative acts can be distinguished within waves. First of all, generative
acts or processes can be radical, where the values, assumptions, and outcomes are
changed dramatically by the collective. These radical processes occur through social
tsunamis—i.e. waves of large scale and disruptive social change. Social tsunamis
occur through a series of generative waves that are caused when large numbers of
people and ideas are rapidly mobilized. Due to the immense volumes of people, ideas,
emotions and energy involved, the generative effects of tsunamis can be disruptive
and pervasive. In this respect, the massive protests in the Middle East in 2011—such
as those in Egypt and Libya—which were largely organized through Twitter, describe
the type of radical collective engagement that can be conceived of as social tsunamis.
Second, collective generative acts in waves can also take on a more incremental form,
e.g. when these acts occurs through the step-by-step modification of ideas, value
systems, products, and technologies, typically in the context of use. These incremental
generative processes can be conceived of as ebbs and flows. Ebbs and flows involve

14 In this context, it is important to recognize that what we refer to as collective generative capacity is the
ability to rejuvenate, reconfigure, reframe, and revolutionize. We submit that this ability is higher in the case
of Twitter, due to its highly transient and highly lateral nature. This is not to say that all Tweets by definition are valuable or that all topics discussed on Twitter result in generative outcomes, yet the potential for
generativity—i.e. for new configurations and possibilities, for renewed understandings, and for challenging
the status quo—is likely to be high given its strongly transient and lateral nature.
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more regular, predictable, and habitual fluctuations in collective generative capacity
emerging from the continuous, serendipitous contribution of ideas that might trigger
small alterations, but do not offset transformative changes.
Waves are characterized by relatively transient and lateral structures that result in relatively high collective generative capacity.
Therefore, waves likely have a higher capacity for rejuvenating,
reconfiguring, reframing, and revolutionizing.

Finally, to illustrate that existing collectives may display similarities to multiple
ideal types simultaneously, I will briefly discuss two examples; one Internet-based
collective and one offline organization. The first example is Linux, which is an Internetbased collective that develops and distributes open source software. Linux resembles
both the Institution ideal type and the Project ideal type. Linux displays similarity
to the Institution ideal type as it is hierarchical and rather stable, largely due to the
strong influence of its founder—Linus Torvalds—on the routines and procedures
that developers are to follow. Linux also resembles the Project ideal type in that it
is organized in multiple sub-networks containing a leader—hence its hierarchical
nature—and a limited number of people. These teams are more transient in nature
as they work together for achieving one-time outputs related to one particular aspect
of software development.

The second example is IDEO, which is an international design and innovation consultancy that helps design products and services, provides management consulting and
supports organizational design. IDEO resembles both the Project ideal type and the
Wave ideal type. IDEO displays similarity to the Project ideal type as it is organized
around projects carried out for a large number of clients from diverse industries.
These project teams are organized around a project leader and aim at achieving a
one-time output. Hence, IDEO reflects the hierarchical and transient structure that
characterizes projects. IDEO also resembles the Wave ideal type when it engages in
DeepDive sessions. DeepDive is an innovation technique for rapidly immersing a
group of people into a situation for idea generation or problem resolution through
brainstorming. Hence, these DeepDive sessions reflect the transient and lateral
structure that characterizes waves. This second example suggests that the same
typology of generative collectives can be applied to all sorts of collectives, including
traditional offline organizations, contemporary virtual organizations, and Internetbased groups of all sorts.
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In order to summarize the insights from this chapter, Figure 4.2 models and Table 4.1
juxtaposes the four ideal types of generative collectives—institutions, communities,
projects, and waves—and shows the characteristics of each ideal type with respect
to its two structural dimensions—temporal span and hierarchical span—and its
respective levels of collective generative capacity. One should be cognizant that the
relations as described in Table 4.1 between structural configurations and collective
generative capacity represent the average case. Nonetheless, actual organizations may
be observed that represent exceptions, i.e. that display hierarchical and structural
structures, yet, high levels of generative capacity. Thus, the specific context of
observed collectives is likely to play an important role in affecting the actual level of
generative capacity of collectives, however, this does not undermine the relevance
of formulating general propositions regarding the relation between structure and
collective generative capacity.
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Figure 4.2 Illustrations of the Typology of Generative Collectives.
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Table 4.1 Juxtaposing the Four Ideal Types of Generative Collectives
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PART III
Analyzing Generative Collectives
This part will provide insights into the ontological, epistemological, and methodological foundations of this study, in order to explain how the knowledge in this
dissertation has been produced. Besides reflection on the underlying assumptions
and beliefs with respect to ontology and epistemology guiding the process, findings
and conclusions of this study, I also want to clarify how the study was carried out in
practice by a discussion of the data collection and data analysis processes.
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According to Edmonson and McManus (2007) a research project needs to display
methodological fit, which refers to the internal consistency among elements of
a research project, including the research question, prior work, research design
and the contribution of the study. In particular whether or not the use of hybrid
methods—that mix qualitative and quantitative data—are appropriate depends
on the state of the theory that is underlying the study. In what follows, I will briefly
explain the nature of the theory that guides this study and the implication hereof
for data collection.
A research project can be guided by three different types of theory, namely mature
theory (i.e. precise models supported by extensive research), intermediate theory (i.e.
draws from prior work to propose new constructs and/or provisional theoretical
relationships) or nascent theory (i.e. topics for which little or no previous theory
exist) (Edmonson and McManus, 2007). This study of generative collectives is an
example of an intermediate theory study; as such it introduces a new construct,
collective generative capacity, and analyzes the relation between this construct and
a set of more established constructs, namely structure, cognition and technology.
Intermediate theory studies have several characteristics, as summarized in Table 5.1
and discussed in the context of this study.

Intermediate theory studies have several benefits for validity and reliability. First, due
to the integration of hybrid data, external and construct validity can be established
through triangulation. Second, the careful analysis of both qualitative and quantitative
data increases confidence that the researchers’ explanation of the phenomena are
more plausible than alternative explanations (Edmonson and McManus, 2007). Third,
exploratory testing of hypothesized relationships reinforces the logic underlying the
qualitatively induced propositions. Finally, intermediate theory studies suggest both
variance theories (Mohr, 1982)—which help us understand how an increase in levels
of the various structural, cognitive and technological dimensions are associated with
an increase in collective generative capacity—and process theories—which help us
understand the complex co-entanglement of structure, cognition and technology in
the context of generative collectives.
107

Chapter 5

Intermediate Theorizing
Table 5.1

Characteristics of Intermediate Theory Studies
Characteristics according to
Edmonson and McManus (2007)

Characteristics in this study

Research
Question

Proposed relationships between
new and established constructs

What dimensions of collectives affect collective
generative capacity?

Data type

Hybrid (qualitative and
quantitative)

Hybrid (qualitative and quantitative)

Data collection
methods

Qualitative: Interviews,
observations, case studies etc.

Qualitative data yielded by multiple-case study
(documents, interviews, focus groups, and
diaries) and Q-sorting interviews. Followed by
an emphatically developed survey and group
experiments used to collect quantitative data
for main analyses, supplemented by additional
qualitative data from video analysis of the
experiments to explain quantitative relations.

Quantitative: Surveys, experiments

Constructs/
measures

Typically one or more new
constructs and/or measures

One new construct/measure: collective
generative capacity

Goal

Preliminary or exploratory
testing of new propositions/new
constructs

1. Preliminary tests of theory driven
hypotheses about how structure, cognition
and technology affect collective generative
capacity.
2. Exploring how structural elements,
cognitive processes and practices and
technological support are related in the
context of collective generative acts.

Data analysis
methods:

Content analysis, exploratory
statistics, and preliminary tests

Content analysis of multiple-case study data;
Q factor analysis of Q-sorting interviews;
exploratory and confirmatory factor analysis
of survey data; preliminary experimental tests;
interaction and ethnographic video analysis

Theoretical
contribution

A provisional theory, often one
that integrates previously separate
bodies of work

A provisional theory that integrates separate
bodies of work on structure, cognition and
technology into a comprehensive theoretical
framework for understanding a new construct,
collective generative capacity

One challenge with adopting both qualitative and quantitative methods in the context
of one study is the integration of interpretive and positivist approaches, which have
often been considered to be opposed, hence, irreconcilable (Evered and Louis, 1981;
Luthans and Davis, 1982; and Morey and Luthans, 1984). Nevertheless, Lee (1991)
proposes that the two approaches are mutually supportive and offers a framework
for integrating interpretive and positivist research.
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1. The subjective understanding, which (a) belongs to the observed
human subjects, (b) consists of the everyday common sense and
meanings with which the human subjects see themselves, and (c) give
rise to the behavior that they manifest in socially constructed settings
2. The interpretive understanding, which (a) belongs to the observing
organizational researcher, and (b) represents the researcher’s
interpretation of the first-level, subjective, understanding (through
qualitative methods)

Intermediate Theorizing

This framework offers three levels of understanding, namely:

3. The positivist understanding, which (a) belongs to the organizational
researcher and (b) aims to explain the empirical reality being
investigated with the purpose of confirming or disconfirming the
theoretical propositions through controlled empirical testing.

In summary the subjective understanding provides the basis to the interpretive understanding, which provides the basis to the positivist understanding, from which follow predictions about the human subjects’ action. The actions that the human subjects
display are outward signs or artifact of their own subjective understanding. Through
these publicly observable artifacts, the subjective understanding has the effect of
either confirming or disconfirming the predictions of the positivist understanding.
In this study, the emphasis is on an interpretive understanding, as the majority of
the collected and analyzed data—through the longitudinal multiple case study and
the Q-sorting study—has been used to provide an interpretation of the subjective
understanding of the research subjects. However, through the use of quantitative
data from a Public Delphi study and controlled experiments, the insights from this
second-level, interpretive, understanding, have been further validated.

Finally, in addition to considering the type of theorizing and the amalgamation
of interpretive and positive understandings, another key issue to reflect on is the
different role theory plays throughout the research process as illustrated in Figure
5.1. According to Eisenhardt (1989) there are three distinct uses of theory in the
context of organizational research, namely:
1. As an initial guide to design and data collection

2. As part of an iterative process of data collection and analysis
3. As a final product of the research
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Figure 5.1 Theory Building Phases and Study Development Overtime.
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In this study, I have aimed to integrate all three uses of theory. First of all, the
foundational conceptualizations of collectivity and generativity, as discussed in the
previous section, were used to create an initial theoretical framework and basis for
informing the themes, issues and approaches of the early stages of the empirical work
of this study. Second, given the interpretive nature of this study, a considerable degree
of openness in data collection was maintained in order to allow for the extension,
revision and potential abandonment of initial assumptions and modifications
(Walsham, 1995). Finally, based on the results of a combination of qualitative and
quantitative methods, new theoretical insights emerged resulting in novel theoretical
frameworks. Whereas interpretive studies in general do not engage in the testing of
the resultant theoretical models, this study augmented qualitative methods adopted
for theory refinement with the use of quantitative research methods for theory testing.
These methods will be considered in detail in the next chapter.
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Chapter 6
Studying Generative Collectives
In what follows, I will briefly explain the different research methods that comprised
the different research stages as depicted previously in Figure 5.1 above.

6.1 Literature Review

The first stage in this study was to conduct a systematic literature review of the relevant
literature as a foundation for defining and developing a theory of generative collectives.
Hence, the literature review was aimed at answering the following two questions:
• What are the common denominators in conceptualizations and theories
on collectivity?
• What are the common denominators in conceptualizations and theories
on generativity?
In order to answer these two questions, the first step was to search for relevant
literature. Given that relevant theories regarding collectivity and generativity could
come from many different disciplines, the search for literature was not narrowed down
to the IS field, but instead broadened to include a wide range of social science disciplines,
including psychology, sociology, political science, organization science, economics,
linguistics, and computer science. The search strategy used was to identify, on the one
hand, articles or books with “collective” or “collectivity” and, on the other hand, articles
or books with “generative” or “generativity” as main subject headings or text words in
titles and abstracts. Therefore articles or books in which the collectivity or generativity
theme was not part of the core contribution were excluded from further review. No
limits were put on the year of publication, given that the aim was to obtain original
sources rather than revisions or applications of original theories in subsequent papers.
The literature review identified several relevant publications in a wide range of
social science disciplines as abovementioned. In total, nine relevant theoretical
contributions were identified with respect to collectivity and twelve relevant
contributions with respect to generativity. The entire article or the relevant chapters
of the books were reviewed in order to summarize the core arguments and themes
of the specific collectivity or generativity theory as developed in the article or book.
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Additionally, relevant articles or book chapters that were related to or derived
from the original sources were also reviewed. Based on these core arguments and
themes, a set of common denominators were identified per concept and used as a
basis for the subsequent conceptualizations of generative collectives and collective
generative capacity.

The derived conceptualizations of generative collectives and collective generative
capacity were extended through a theoretical review of potential dimensions of
collectives that could affect or predict generative capacity. These dimensions emerged
from the foundational theoretical conceptualizations of collectivity and generativity
that were reviewed. Hence, through the initial review of theories of collectivity and
generativity a range of structural, cognitive and technological dimensions were
identified and subsequently integrated into a holistic framework for understanding
generative collectives and their collective generative capacity.

6.2 Exploratory Longitudinal Multiple-Case Study

In the first data collection phase of this study (see Figure 5.1 in the previous chapter),
an exploratory longitudinal multiple-case study was conducted in order to provide
an empirical basis for refining the theoretical framework on generative collectives
and collective generative capacity as derived from the literature review. Furthermore,
this multiple-case study was directed at additional theory building based on new
insights and findings. Given that this multiple-case study is only part of the first stage
of data collection (see Figure 5.1), additional theory building and theory testing will
be enabled and conducted through the use of additional research methods which
will be discussed later in this chapter.
The multiple-case study method is particularly appropriate for theory building when
compared to other research methods, such as survey research and experiments
(Eisenhardt, 1989; Yin, 1993, 2003). Therefore, three reasons for adopting the
multiple-case study method in the exploratory stage of this study are important to
discuss.
First, the case study method is primarily useful in the context of theory that is at an
early, formative stage (Benbasat et al., 1987). Given that this thesis aims to propose the
concept of generative collectives and build a theory of the dimensions of a collective
that enhance its generative capacity, the case study method is particularly useful
for refining and expanding the initial theory of generative collectives as developed
based on literature.
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Third, the case study method facilitates a holistic understanding of the complexities
and idiosyncrasies of the study phenomenon (Yin, 1993, 2003) while maintaining its
context (Benbasat et al., 1987). In particular given the focus on distributed cognition,
a case study method is useful for obtaining insights into the ways in which actors and
artefacts (Latour, 1992; Orlikowski, 2007; Nicolini, 2009) jointly constitute the activities
of generative collectives. Furthermore, since I want to understand the constitutive
entanglement of structure, cognition and technology in the context of generative
collectives, case study research helps to achieve an initial holistic understanding hereof.

Studying Generative Collectives

Second, since this study aims to understand what dimensions of a collective enhance
its generative capacity and the processes through which this happens (i.e. how
and why), the case study methodology is particularly relevant for enhancing one’s
understanding of the what, how, and why aspects of generative collectives (Benbasat
et al., 1987; Yin, 1993, 2003).

6.2.1 Case Selection

In this study, I chose a longitudinal multiple-case study design. A multiple case research involves the collection and comparison of data on two or more cases (Yin,
1993). The advantage of having multiple cases is the potential to augment a withincase analysis with cross-case comparisons (Eisenhardt, 1989) and to strengthen
results through pattern-matching, thereby increasing confidence in the robustness
of theoretical results (Yin, 2003). Furthermore, a multiple-case study design has
higher external validity (Voss et al., 2002) and enhances the external generalizability
of the findings (Yin, 2003). Additionally, through comparing insights from multiple
cases, the precision, stability and validity of findings can be strengthened (Miles and
Huberman, 1994). Nevertheless, it needs to be noted that the studying of multiple
cases may lead to the loss of some observational depth (Voss et al., 2002).
The sample collectives were drawn from the population through convenience
sampling, which refers to the drawing of samples that are close to hand. All three
Internet-based collectives originated in the Netherlands and therefore the founders of
the collectives could be contacted and approached for interviews easily. Furthermore,
the three collectives display several contrasting characteristics, which made the cases
particularly interesting for theoretical replication (Yin, 1993). First, the collectives
have very different sizes, ranging from a small collective of approximately 100 people
to a large collective of over 30,000 people. Second, the collectives represent different
dimensions of generative capacity (see Table 2.3 in Chapter 2). Whereas one collective
focuses entirely on creating new products and services—i.e. on rejuvenating and
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reconfiguring—another collectives focuses primarily on changing and challenging the
normative status quo—i.e. on revolutionizing. Yet, the third collective encompasses all
three aspects of generative capacity, namely engaging in creating new configurations,
reframing the way we see and understand the world, and revolutionizing the status
quo. Finally, the collectives display varying levels of success with respect to being
generative (see Table 6.1).
The first case, Nabuur, is an online collective of volunteers that link ‘neighbors’ (the
volunteers in the project) to villages (local communities in Africa, Asia and Latin
America). The aim of this online collective is to help the development of impoverished
communities in developing regions. Through its online volunteering platform,
Table 6.1
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Juxtaposing the Three Case Collectives
Nabuur

C,mm,n

I&I

Origin

Netherlands

Netherlands

Netherlands

Scope

Worldwide

European

European

Goal

Development aid

Sustainable (electric)
mobility

Sustainable urban living in
a digital age

Founding date
and duration

End of 2001 - present

January 2007 - present

January – June 2011

Size

>38,000

>800

<100

Types of
members

‘Neighbors’ (official term
for Nabuur members) in
developing countries and
in developed countries

Engineers, designers,
policy makers, higherlevel managers and car
enthusiasts

Students in Business
Studies and Information
Science

Core aspect
of generative
capacity

Revolutionizing

Rejuvenating,
reconfiguring, reframing
and revolutionizing

Rejuvenating and
reconfiguring (and
reframing)

Success

Mixed results (some
successful projects, but
overall the collective is not
very active)

Mixed results (some
successful projects, but
overall the collective is not
very active)

Successful

Data sources

Interviews, focus groups,
newsletters, Nabuur
website/ discussion
groups, Nabuur LinkedIn
group, Nabuur Facebook
group, Nabuur Twitter,
official documents

Interviews, newsletters,
C,mm,n website, wiki,
online collaboration
platform, field notes

Diaries, blog posts,
platform.

Data collection
period

October 2008 – June 2011
(33 months)

October 2008 – June 2011
(33 months)

January – June 2011 (6
months)
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Nabuur makes it possible for online volunteers to find local communities, transfer
knowledge and share their expertise. The idea is to connect both groups—neighbors
and villages—in order to learn from each other, to share ideas and to come up with
solutions to local problems. The collective encompasses several projects, which try
to link people and villages all over the world to improve living, that is, to challenge
and transform the status quo (revolutionize) of these people and villages. Currently,
Nabuur has over 38,000 members collaborating and interacting through the online
volunteering platform and on Nabuur’s Twitter, LinkedIn and Facebook. Nabuur has
had several successful projects in which local problems were solved effectively and
efficiently using the assistance of volunteers, however, overall the collective is not
very active and most projects develop and evolve very slowly.

The second case, C,mm,n, is an open-source community that promotes sustainable
personal mobility. It is founded on the belief that the best design is achieved by
collaboration and therefore the C,mm,n vehicle blueprints and mobility concepts
are freely available to the public under an open-source license. The community
encompasses several projects, related to various aspects of sustainable mobility.
Some projects design and develop electric cars or turn existing petrol or diesel cars
into electric cars (rejuvenating and reconfiguring). Other projects aim to primarily
reframe the traditional concept of the icon car into a more sustainable concept
(reframe) or to challenge and transform unsustainable practices of mobility in
companies (revolutionize). C,mm,n was initiated by a Dutch non-profit organization,
the Society for Nature and Environment as well as three universities. C,mm,n has
over 800 members collaborating and interacting through the online collaboration
platform. C,mm,n has had several successful projects, however, overall the collective
is not very active and most projects develop and evolve very slowly.

The third case, I&I, is a group of master students from the University of Amsterdam
who used an online platform in order to carry out small innovation projects in
teams related to the theme ‘Sustainable Urban Living in the Digital Age’ in a period
of four months. Each team had to initiate their own innovative project in which they
developed a product or service (rejuvenating and reconfiguring) that is sustainable
and supports urban and digital living. Some projects also aimed to increase awareness
of the importance of sustainable practices (reframing) in addition to developing
sustainable products or service. Through the platform, fifteen groups of six students
collaborated and interacted both within and between the different groups. All groups
were very successful in reaching their goals—i.e. in designing, developing and
prototyping an innovation— within the four month period.
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6.2.2 Data Collection
In conducting multiple-case research, a well-designed research protocol (Yin, 1993,
Voss, 2009) is important for enhancing the reliability and validity of the case research
data (Yin, 1993). This protocol encompasses a topic list on topics that need to be
addressed during data collection as well as the data sources, data collection methods
and interviewing guide. In order to refine, modify or extend the theoretical framework
as developed during the literature review stage, the topics composing the research
protocol included the three core dimensions of the framework, namely:
• The structure of the collective

• The cognitive processes occurring in the collective

• The technology (information systems) that supports the collective

These themes were then further divided into subthemes related to the features
that composed the three core dimensions of the theoretical framework, as depicted
in Table 6.2. In order to obtain information regarding the different themes of the
research protocol, I relied on multiple sources of evidence. This enables triangulation
of the findings, thereby increasing confidence in the research results, while reducing
the risk of inaccuracies and biases (Eisenhardt, 1989; Yin, 2003). The primary
source of data for this multiple-case study were document data from the websites,
newsletters, platforms and blogs of the case collectives. In addition, data was collected
through interviews, focus groups, observations (field notes) and diaries. Below, I will
provide a concise description of each research method; however, I will first give a
more detailed overview of the data sources per collective.
For data about Nabuur, two interviews were conducted with the founder and community manager of Nabuur (20 pages of interview transcripts) and two focus groups
with approximately ten Nabuur members coming from all over the world per focus
group (25 pages of focus group transcripts). Furthermore, data from the Nabuur
newsletters (59 pages of text), the Nabuur website (3 pages), and from the Nabuur
Facebook, LinkedIn and Twitter groups (95 pages of text) were collected between
January 2009 until January 2011. Finally, official documents about Nabuur, such as
constitutional and procedural documents, were obtained through the founder of
Nabuur, encompassing 25 pages of text.
For data about C,mm,n, four interviews were conducted with the founder, the platform
manager, and two sponsors (44 pages of interview transcripts). Furthermore, data
was collected from the C,mm,n website, wiki, online collaboration platform and
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Main Topics

Subtopics

Structure

Level of transience (i.e. stability) of the collective and in particular the approach of the
collective with respect to access to new members, emergence and termination of projects,
as well as rules and procedures
Level of laterality (i.e. hierarchy) of the collective and in particular the approach of the
collective with respect to the difference between core and peripheral members, issues
of control, as well as rules and procedures

Cognition

Level of reflection of the collective and in particular means, nature and intensity of
reflections

Studying Generative Collectives

Table 6.2 Research Protocol Topics

Level of interaction of the collective and in particular means, nature and intensity of
interactions
Level of representation of the collective and in particular means, nature and amount of
representations
Technology

Level of tailorability of the collective in particular the extent to which users can adapt
and modify content and functionalities
Level of openness of the collective and in particular ease of obtaining access to the
platform and ease of mastery

Generative
capacity

Level of generative capacity of the collective with respect to rejuvenating, reconfiguring,
reframing and revolutionizing acts

Background
information

General information about the nature, the characteristics and the environment of the
collective

newsletter (40 pages of text). Finally, data were collected through observations at
C,mm,n garages, which are annual physical meetings of the core members of C,mm,n.
This data was documented through field notes (10 pages of text).
For data about I&I, members of the different project teams that form this collective
were asked to keep diaries of the innovation process and the innovation outcome.
Furthermore, the data from the diaries were augmented with data from the blogs and
the platform. A total of 161 diaries encompassing 559 pages of text were collected.

Documents
The main data source for this multiple-case study was documents, which as afore
mentioned were retrieved from different sources, including websites, discussion or
collaboration platforms, blogs, newsletters, Facebook, and Twitter. The analysis of
documents has several advantages. First and foremost, documents provide a stable,
exact and unobtrusive (i.e. exist prior to case study) source of longitudinal information
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(Yin, 1993) about collectives and the characteristics of structure, cognition and
technology. Therefore, it provides reliable insights into the main themes of interest
for answering the research question. Furthermore, in particular in the context of
analyzing Internet-based collectives, document data are generally publicly available or
available after becoming a member of the collective. Hence, the data can be acquired
rather easily and objectively, that is, without the interference of the research subjects.
Interviews
The documents were complemented with several interviews with founders, community/platform managers and sponsors in the case of Nabuur and C,mm,n. The
interviewing method that was used was appreciative interviewing (Avital et al.,
2009; Schultze and Avital, 2010). An appreciative interview is a guided introspective
inquiry that aims to reveal the best in people and the relevant world around them
(Michael, 2005). An appreciative interview surfaces and emphasizes the capacity
of people, groups and collectives to construct enriching practices and design work
environments through a discourse that encourages positive change and participative
action (Schultze and Avital, 2010). Appreciative interviewing is based on a two-fold
premise, namely (1) there is always something that can be appreciated and built
upon in human systems, such as collectives; and (2) we can effectively envision and
pursue that which is more desired. The appreciative interview protocol consists of
positive, hopeful and generative topics and focus on eliciting highpoints through
retrospective inquiry as well as future desired paths through prospective reflection.
Therefore, the interview consists of a journey through people’s personal experiences,
ideas, aspirations and desired futures. Despite a positive world-view, appreciative
interviewing does not deny deficiencies and criticisms, yet, researchers invite participants to reframe these deficiencies and criticisms as challenges and opportunities
for positive change (Schultze and Avital, 2010).

The appreciative interviews were conducted at the start of the project, early 2009,
in order to obtain insights regarding the current functioning and generative capacity
of the collective and aspired future states for the collective. Interviews typically
lasted between one and two hours and were taped and subsequently transcribed
verbatim to contribute towards reduction of observer bias (Voss, 2009). The interview
transcripts were sent back to the interviewees for verification in order to identify and
expose misunderstandings, thereby obtaining a higher degree of validity (Johnston
et al., 1999).
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Focus Groups
In the case of Nabuur, the collective had some issues with the structure (governance)
and the technology platform that were in place. Given the central importance of these
two themes to my study, I invited members of the collective to participate in two focus
groups regarding these issues. For each focus group, approximately twenty Nabuur
members from all over the world—Europe, Asia, Africa and the U.S.—participated
and were divided into two groups of ten people based on individual preference. The
focus groups were conducted during the Nabuurcamp, the first physical meeting
that was organized for local representatives of the many different development aid
projects around the world. Therefore, the participants in the focus groups consisted
of local representatives, which are the people who are in charge locally of projects
in their own geographic area.

Similar to the interviews, the focus groups were conducted using an appreciative
approach (Avital et al., 2009; Schultze and Avital, 2010), thereby focusing on
challenges and opportunities for positive change, rather than deficiencies and
criticisms. Participants were invited to share their experiences and stories about the
structure and technology platform of the collective respectively, to discuss highpoints
and to take these as a point of departure for envisioning desired paths towards
preferred future states. Furthermore, participants were encouraged to voice their
own viewpoints and opinions

The focus groups were conducted in February 2010. The focus groups lasted
approximately six hours, which was much longer than expected, and were taped and
subsequently transcribed verbatim to contribute towards reduction of observer bias
(Voss, 2009). The transcripts were sent back to the participants for verification in
order to identify and expose misunderstandings, thereby obtaining a higher degree
of validity (Johnston et al., 1999).

Direct Observation
In the case of C,mm,n, despite being Internet-based, annual physical meetings are
organized in the Netherlands referred to as C,mm,n garages. During these meetings,
members of C,mm,n discuss issues related to the different projects that are being
carried out, as well as issues related to the collective itself, including its structure,
its members, and the technology support. During the period of data collection for
this multiple-case study, two such garages took place. During these one-day garage
meetings, I observed and experienced the working processes in the C,mm,n collective.
Due to this observation, I was able to obtain a better understanding of the functioning
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of the collective, to learn the ‘language’ of the collective and to gain insights into the
idiosyncracies and characteristics of the collective and their task domain.
Diaries
In the case of I&I data were collected through diaries. Participants from the I&I
collective were asked to record their own experiences with the innovation process
and the innovation outcome over the course of the project. Furthermore, participants
were asked to focus on the themes from the research protocol in particular, that is,
I asked participants to reflect on the structure of the project teams, the cognitive
processes of reflection, interaction and representation, as well as the technology
support. Again, using an appreciative lens, the participants were asked to focus on
stories of high points in order to illustrate their individual experiences and opinions
as well as to envision desired paths towards preferred future states (Avital et al.,
2009; Schultze and Avital, 2010).

These diaries therefore provided regular reports on the events and experiences of the
innovation process and generated in-depth insights into major events and transitions
as well as important interactions and interpersonal processes within the projects.

6.2.3 Data Analysis

All documents, interview and focus group transcripts, field notes and diaries were
imported into NVivo for coding. A coding manual was produced on the basis of the
theoretical framework (see Appendix 6.1). Coding was done by two teams of two
independent coders who each analyzed half the dataset. In order to test the coding
manual, the coders initially used the coding manual on a small set of documents.
Afterward, the coding manual was discussed and some codes required further
explanation.

After a repeated in-depth reading of the entire dataset, the coders analyzed all
documents, transcripts, field notes and diaries through a combination of structured
and open coding (Strauss and Corbin, 1998). In order to assess the initial agreement
between the independent coders, the interrater reliability was calculated for a subset
of the dataset. An initial interrater reliability of 94.8% percentage agreement of this
subset provided a first assessment of the coding scheme validity and the coding
process reliability. Subsequently, issues that the coders encountered during the
coding process as well as inconsistencies and disagreements were discussed and
negotiated.
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After the entire dataset had been coded, the independent coders collaboratively
summarized their findings and constructed summary tables for providing an
overview of the references per code and for establishing the key relationships
between different codes and categories. Furthermore, the coders were asked to
independently assess the three Internet-based collectives according to the equalizer
of collective generative capacity. This implies that the four independent coders had
to provide scores on a scale of 1-7 for each of the Internet-based collectives with
respect to the seven dimensions of structure, cognition and technology that jointly
comprise the equalizer. The assessment generated an interrater reliability score of
85.9% percentage agreement.

6.2.4 Validity and Reliability

Finally, strategies were applied to test validity and reliability as summarized in Table
6.3.

6.3 Q-sorting Study

In the first data collection phase of this study (see Figure 5.1 in the previous chapter)
and in addition to the multiple-case study, I conducted a Q-sorting study in order
conduct a systematic study of subjectivity, that is, a person’s viewpoint, opinion,
beliefs, attitude, and the like (Brown, 1986). Q-sorting consists of a modified rankordering procedure in which stimuli—i.e. statements—are placed in an order that is
significant and meaningful from the standpoint of a person operation under specified
conditions (Brown, 1980: 195). As a result, the captured patterns of respondents to
the statements presented is obtained and subsequently analyzed in order to discover
groupings of response patterns (Stephenson, 1979). In this study, I wanted to explore
how people think about collective generative capacity by asking them to rank-order
a set of statements regarding the effect of the various aspects of structure, cognition
and technology on collective generative capacity. In other words, through Q-sorting
an image of people’s perceptions and opinions regarding the relations between the
three dimensions of generative collectives—structure, cognition and technology—
and their generative capacity can be obtained. Consequently, the results from this
Q-sorting study are helpful in determining what factors are significant in relation to
collective generative capacity as well as why these relations exist.
Q-sorting offers several benefits, to IS researchers in particular (Thomas and Watson,
2002), namely it:
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• Provides a means for an in-depth study of small-sample populations
• Supports exploratory research

• Captures subjectivity in operation through a person’s self-reference
• Does not require random selection of participants

• Protects respondent self-reference from researcher influence through
the specific analysis techniques it uses.

Table 6.3 Applied Tests of Validity and Reliability of Longitudinal Multiple Case Study (Yin, 2003)
Criteria

Definition (Yin, 2003)

Strategies Employed in This Study

Research
Phase

Construct
validity

Extent to which the research
instruments measure what
they are supposed to measure;
establish correct operational
measures for the constructs
being studies

 Triangulation of data collection methods
and data sources
 Member check of interview and focus
group transcripts
 Use of multiple coders
 Establish chain of evidence through the
use of original data in presenting results
 Develop case study database

Data
collection

Internal
validity

Extent to which conclusions
can be drawn for causal effects
and causal relationships can
be established

 Pattern matching1

Data analysis

External
validity

Extent to which the research
results can be applied to the
populations and the settings
of interest; establishes
a domain in which the
findings of the study can be
generalized

 Multiple case design based on
theoretical replication logic
 Use of multiple coders
 Analytical generalizations
 Explanation building based on findings

Research
design

Reliability

Extent to which the findings
demonstrate replicability






Multiple case design
Case study protocol
Coding manual (scheme)
Assess interrater reliability (multiple
coders): 92,0%
 Software for qualitative data analysis
• Develop case study database (memoing3
and documenting the research process)

Data
collection

 Explanation building2 based on data
 Address rival explanations (sources of
causation)

1 Pattern matching refers to the comparison of empirically based patterns with a predicted (theoretical) one
(Yin, 2003).
2 Explanation building refers to an iterative process that starts with a theoretical statement, refines and
revises it on the basis of data (Yin, 2003).
3 Memoing refers to “the theorizing write-up of ideas about substantive codes and their theoretically coded
relationships as they emerge during coding, collecting and analyzing data, and during memoing” (Glaser, 1998).
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6.3.1 Research Design

The concourse—the sum of all things people say or think about the issue being
investigated, i.e., collective generative capacity—used for this study was collected
from diverse expert sources; e.g. journal articles, websites, blogs, magazines. In total,
an exhaustive set of approximately 100 statements was collected covering a wide
range of opinions regarding the relations between structure, cognition, technology
and collective generative capacity. Subsequently, these statements were divided over
the seven features constituting the dimensions of structure, cognition and technology.
A selection of 40 statements was acquired through strategic sampling. Hence, in the
final Q sample all seven features were represented equally by 4-7 statements per
feature (see Appendix 6.2).

Studying Generative Collectives

Q-sorting proceeds in three stages—research design, data collection and data
analysis—which will be discussed below.

6.3.2 Q-Participants

The Q-method requires a limited number of respondents (Swan, 2002). For a Q-sort
with 40 statements, one needs approximately 14 participants (Webler et al., 2009).
However, it is commonly advised to use somewhat larger samples of respondents and
therefore 20 participants were included; a commonly used sample size for a study
with around 40 statements (Webler et al., 2009).

These 20 participants were selected because of their expertise in the realm of Internetbased collectives and generative capacity. Furthermore, participants represented a
wide range of diverse backgrounds and different areas of expertise in the realm of
Internet-based communities, including researchers, heavy users, community managers, online entrepreneurs, social media trainers, and software specialists/ developers.
Hence, the final group of respondents adequately encompasses a variety of people
with different perspectives and opinions regarding the subject matter (see Table 6.4).

6.3.3 Data Collection

During the Q-sorting interview, participants were presented with the Q-sample of
40 statements and were asked to rank-order the statements from their individual
point of view using a quasi-normal distribution. The generally applied quasi-normal
distribution was considered adequate, given that no strong, polar opinions were
expected (Brown, 1980). Hereto, they were asked to first divide the statements into
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Table 6.4 Overview of Q-Sorting Participants
Participants

Profession/area of expertise

1

Online Community Co-founder

2

Online Community Co-founder

3

Online Community Manager

4

Online Community Manager

5

Online Community Founder

6

Online Community Manager

7

Blogger/ Community Manager

8

Strategic Advisor Social Media

9

Freelance IT Consultant (Social Media)

10

Computer Software Consultant

11

Social Media Officer

12

Blogger

13

PhD candidate in Social Media

14

Researcher on Social Media

15

Junior Lecturer in Social Media

16

(Social Media) HR Consultant

17

(Social Media) Marketing Manager

18

Trainer/Advisor Online Learning Platforms

19

Digital Communication Manager

20

Researcher on Social Media

three piles: ‘agree’, ‘disagree’ and ‘neutral’. Subsequently, they were asked to take
the ‘agree’ and ‘disagree’ pile and lay the cards on a response chart in the form of a
quasi-normal distribution (see Appendix 6.3). Finally, I asked participants to fill the
remaining empty spaces with the statements from the ‘neutral’ pile.

During the sorting process, no outside source may guide the participant (Thomas
and Watson, 2002). Consequently, it can be ensured that the participants arrived
at a true comparative judgment on where to place each statement based on selfreference rather than external factors. This self-referent response may be termed
accurate from the participant’s perspective as he or she has made the best choices
possible within the options available (Thomas and Watson, 2002). Given that the
forced quasi-normal distribution requires decisions, the interpretation of statements
around the center of the distribution (-1, 0 and +1) may be intentionally neutral or
126

Chapter 6

Upon completion of the sorting process, the participants were interviewed and
asked for a personal reflection on (1) the statements on both extreme ends of the
distribution and (2) other statements they had strong opinions about in order to
capture the participants’ reasoning for ranking the statements in their unique way.
Subsequently, these interviews were recorded and transcribed verbatim. These
follow-up interviews are a valuable addition to the Q-sort data as these allows for
the later interpretation of the results of the Q-factor analysis.
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leftovers with little value. In the case of the latter, these can be considered to contain
little to no information (Stephenson, 1974).

6.3.4 Data Analysis

Q-factor analysis is the mathematical technique that is used for data analysis in
order to identify patterns among the Q-sorts. Hence, the analysis produces social
perspectives of the relations between the features of collectives and generative
capacity compromising many people’s subjective expressions (Webler et al., 2009).
The application of factor analytic techniques focuses on preserving the participants’
self-reference and comparative choice relationships so that patterns of response can
be discovered from responses with a priori formulation (Stephenson, 1953).

In order to conduct the factor analysis, I used the software program PQ method,
which is a purposively developed program for Q-methodology. I conducted a
principal components analysis which considers both commonality among Q-sorts
and specificity of individual sorts (Webler et al., 2009). Subsequently, the factors
were rotated using varimax rotation in order to find the best solution.
Based on the results from the principal component analysis, five distinguishing
factors were found. All five factors had eigenvalues larger than 1 and therefore were
considered significant (Van Exel and De Graaf, 2005). However, after conducting the
varimax rotation with 3, 4, 5 and 8 factors, three factors were selected for further
analysis in order to maintain high parsimony. By using only these three factors for
further analysis, rather than the initial five factors found significant, the clarity,
simplicity and stability of the factors are ensured to be high (Webler et al., 2009).
Furthermore, the correlation between these three factors are poor (Bagozzi et al.,
1991) meaning the factors are in fact distinctive (see Table 6.5).

The factors produced represent groupings of people with similar patterns of response
during the sorting—that is with similar viewpoints—hence, the loading of a particular
respondent on a given factor indicates the level of agreement or disagreement (see
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Table 6.5

Eigenvalues and Correlations among Factors

Factor

Eigenvalues

Corr. with Factor 1

Corr. with Factor 2

Corr. with Factor 3

1

9.8825

1.0000

0.6272

0.6121

2

1.6150

0.6272

1.0000

0.5402

3

1.3237

0.6121

0.5402

1.0000

Appendix 6.4) with this particular viewpoint. Subsequently, these patterns provide a
basis for induction and abduction of observed effects in a given context (Stephenson,
1979; Brown, 1980).

6.3.5 Reliability and Validity

The most important type of reliability in Q methodology is replicability. According to
Brown (1980) an important assumption underlying Q methodology is that regarding
any topic, only a limited number of distinct viewpoints exist. Therefore, any wellstructured Q sample, containing the wide range of existing opinions regarding a
specific topic—in this case collective generative capacity—will reveal these distinct
viewpoints. As a small-sample methodology, the type of reliability that Q-sorting
provides is insights into the distinct viewpoints about a specific topic—collective
generative capacity—that are operant in the sample or population rather than the
percentage of the sample or population that adheres to these viewpoints. That is, Q
methodology measures the existence of subjectivities (i.e. distinct viewpoints) within
a population, not the exact distribution of these subjectivities (statistic reliability).
The Q methodology is subject to some biases, which may decrease the reliability
of the method. A first potential source of bias is the construction of the Q sample,
which should cover the things people write and say about the topic in question
(Cross, 2005). In this study, a careful and methodological review was conducted of
all the things people write and say about the relation between structure, cognition,
technology and collective generative capacity from various sources (e.g. journal
articles, blogs, newspapers, websites etc.). This review resulted in an exhaustive set
of approximately 100 statements from which the final 40 statements were carefully
and structurally selected based on appropriateness to the research topic, clarity
of statement formulation, and representativeness of statement with respect to the
overall concourse. A second source of bias is the number of factors that should be
selected as the final solution of the Q factor analysis. In this study, the guidelines
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Finally with respect to validity, Brown (1980) argues that given the absence of
external criteria for a person’s point of view, the issue of validity of Q sorts does
not apply. Hence, this is not a concern in this study. Furthermore, given the careful
design, administering and analysis of the Q-sorts, validity of the study is warranted
(Thomas and Watson, 2002).
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provided by Webler et al. (2009) were followed specifying that the choice for a
particular number of factors should ensure high clarity, simplicity, and stability.
Therefore, despite a total of five significant factors, three factors were selected,
which displayed higher eigenvalues and lower correlations between factors in order
to establish parsimony.

6.4 Public Delphi Study

In the second data collection phase of this study (see Figure 5.1 in the previous
chapter), I conducted a Public Delphi study. The goal of this study was to identify
the most important factors of structure, cognition and technology of a collective and
to calculate to what extent these factors affect generative capacity. Revealing the
importance of specific factors of structure, cognition and technology for enhancing
collective generative capacity is relevant as it can subsequently inform the design of
Internet-based collectives that engage in generative acts.

A Public Delphi is a variation of the traditional Delphi Method, a worldwide practice
and excepted prognosis process. The classic Delphi Method was developed by RAND
in the 60s and named after the ancient Oracle of Delphi (USAF Project RAND, 1974).
It involves a systematic, multilevel and controlled survey method for concentrated
and fundamental assessments of developments and trends (USAF Project RAND,
1974). The Delphi Method consists of several waves of expert opinion for problem
solving and involves anonymous feedback with the aim of generating ideas, predicting
future trends, identifying and assessing experts on a specific topic as well as finding
consensus (Häder, 2002). The purpose of the method is to achieve convergence
between expert opinions (Fantapié Altobelli, 2007).
Compared to the traditional Delphi Method, the Public Delphi Method involves the
use of the same systematic, multilevel and controlled survey method, however,
involving a large number of respondents rather than a small group of expert
participants. Hence, the data of the Public Delphi Method, which involves many
more data points than can be obtained through a classic Delphi Method, can be
used for statistical analysis.
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A further important distinction between the Public Delphi Method and the classic
Delphi is the role of the moderator. In classic Delphi studies, the moderator sends the
statistical group answers as well as arguments and counterarguments of participants
to the panel during the second round by means of personalized questionnaires.
In the online Public Delphi process, the statistical group answers is contained in
the second general questionnaire and updated in real time, while arguments and
counterarguments can be made directly by participants through the forum embedded
in the survey tool.
In what follows, the strategies for sampling, data collection and analysis that were
adopted in this study will be discussed as well as issues of reliability and validity.

6.4.1 Participants and Sampling

Given the aim of this study to identify important factors of structure, cognition and
technology for enhancing the generative capacity of Internet-based collectives, the
target respondents for this study are active managers or members of Internet-based
collectives and who are willing to share their expert ideas and opinions regarding
the successful design and development of generative collectives.
In order to obtain a sample of managers and members of Internet-based collectives,
a convenience sampling strategy was adopted. Convenience sampling is a type of
nonprobability sampling involving the sample being drawn from a population that is
selected because it is readily available and convenient. Given that it is impossible to
identify the entire population of managers and members of Internet-based collectives,
LinkedIn was used in order to identify people who indicated to be managers or
members of Internet-based collectives for innovation or change. Additionally, since
within online communities communication occurs primarily through mailing lists,
managers were asked to distribute the survey invitation through these lists.

Despite the unfeasibility of other sampling methods, hence, the pragmatic choice
to adopt a convenience sampling strategy, it needs to be noted that because of the
nonrandom, hence, non-representative, nature of the sample, generalizations about
the total population from this sample should be made with caution.
In order to provide a better image of the sample, the division of the sample will
be described in terms of country of residence, gender, age, education and the time
participants spent on Internet-based collectives per week. First of all, with respect
to country of residence, the final sample encompassed 140 participants from 29
different countries. The exact division by country can be seen in Figure 6.1.
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Vietnam

4
16

USA
Ukraine

3

Turkey

2

Switzerland

4

Slovenia

2
1

Slovakia
Serbia

2

Russia

1

Romania

1

Poland

3

Netherlands

20

Italy

7
4

Ireland
Iceland

3

Hungary

21

Greece

4

Germany

10
2

Georgia
France

6

England

8

Denmark

3

Czech Republic

1

Croatia

1

Canada

3
1

Bulgaria
Brazilia

2

Belgium

3

Austria

2
0

5

10

15

20

25

Figure 6.1 Sample Distribution by Country.
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Second, with respect to gender, the final sample included 55% women (N=77) and
45% men (N=63) (see Figure 6.2). Third, with respect to age, the majority of the
participants were young, namely 37% are aged under 25 (N=52) and another 37%
between 26-30 (N=52). This was followed by nearly 13% being aged between 31-35
(N=18). Furthermore, a little over 7% was older than 40 (N=10), and the remaining
6% between 36-40 (N=8) (see Figure 6.3).
Fourth, from the 140 participants, a little over 5% had a high school degree (N=8),
38% had a Bachelor’s degree (N=53), nearly 54% a Master’s degree (N=75) and finally
nearly 3% a doctoral (Ph.D.) degree (N=4) (see Figure 6.4). Finally, with respect to the
time spent per week in Internet-based collectives, the majority of participants, 30%
spends less than 3 hours per week on Internet-based collectives (N=42), followed by
27% who spend between 9-12 hours per week (N=37), and 19% who spend between
3-6 hours per week (N=27). Another 9% spend 12-15 hours (N=13), followed by 8%
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Figure 6.2

Sample Distribution by Gender.

Figure 6.3

Sample Distribution by Age.
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Figure 6.4 Sample Distribution by Education Level.

Figure 6.5 Sample Distribution by Time Spent per Week on Online Communities.

of participants who spend 6-9 hours (N=11) and finally a minority of 7% who spend
more than 15 hours per week on Internet-based collectives (N=10) (see Figure 6.5).

6.4.2 Survey Instrument

As abovementioned, the Delphi Method involves the systematic, multilevel and controlled distribution of surveys to respondents. In a classic Delphi Study, the survey is
distributed in multiple rounds among the same set of respondents. Since the Online
Public Delphi involves a much larger set of respondents, statistical group means are
updated in real time and (counter) arguments are available to everyone in real time.
Consequently, there is no need for multiple rounds of survey. Hence, only one round
was administered in July 2011.
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The questionnaire used for data collection was based on the description of a
scenario of an Internet-based collective for collective generative capacity (see
Appendix 6.5). Since the main aim was to identify the most important dimensions
of structure, cognition and technology of Internet-based collectives in relation
to collective generative capacity, it was necessary for respondents to be able to
systematically develop opinion consensus regarding these factors. Consequently,
the use of scenarios enables respondents to picture plausible and consistent images
of these dimensions.
The questionnaire contained scales that measure the various constructs from the
theoretically grounded research model as shown in Figure 10.1 in Chapter 10.
The scales are shown in Appendix 6.6. All scales were developed for the purpose
of this study, since scales for the three independent factors—structural, cognitive
and technological degrees of freedom—as well as the dependent factor—collective
generative capacity—did not exist. In order to operationalize both the independent
and dependent factors, I deductively developed a set of questionnaire items that were
informed by the theory. Deductive item development refers to the generation of items
from the theoretical foundation (Hinkin, 1998). Furthermore, given the significant
results of the Q-sorting study, the statements as developed for the Q-set were used
to further inform the questionnaire item development.

Given that this research is based on an elaborate theoretical framework, the deductive
approach to item development is most appropriate (Hinkin, 1998; Viega, 1991;
Ironson et al., 1989). The advantage of a deductive approach to item development
is that it helps to assure content validity in the final questionnaire. Through the
development of adequate construct definitions and conceptualizations, items should
capture the domain of interest (Hinkin, 1998).
Based on the seven dimensions underlying the three independent variables—
structural, cognitive and technological degrees of freedom—in the theoretical model,
28 items were derived. Items were formulated as simple and short as possible and
using language that is familiar to the respondents. Items included both positively
worded and negatively worded (i.e. reverse-scored) items.
For each item, the participants estimated the relevance of the described item on
the basis of their know-how and experience on a 5-point Likert scale from “very
desirable” to “very undesirable”. Furthermore, for each item there was a space
where participants could include comments and (counter) arguments for explaining
potential deviation from the statistical group mean. This method is expected to result
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Furthermore, in order to operationalize the dependent variable—collective
generative capacity—I formulated four questionnaire items, each addressing one
dimension of the theoretical conceptualization of collective generative capacity,
namely: (1) the ability to produce new configurations (rejuvenating), (2) the ability
to alter existing configurations (reconfiguring), (3) the ability to reframe the way
we see and understand the world (reframing), (4) the ability to challenge and
transform the status quo (revolutionizing). For each item of the dependent variable,
respondents were asked to rate on a 5-point Likert scale from “very successful” to
“very unsuccessful”, how successful the community would be with respect to each
aspect of collective generative capacity (i.e. each item) based on the answers they
had given in the previous question.
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in consensus as well as the minimization of discrepancies with respect to identifying
a set of factors that are most important for enhancing collective generative capacity.

Given that the items had already been tested during the Q-sorting study, an initial
assessment of item clarity and content validity had been provided. Additionally,
content validity was assessed by a small sample of students (N=10) which was asked
to match the various items with their corresponding definitions. An overall acceptable
agreement index—the percentage of respondents who correctly classify an item—of
80% increased confidence in the content validity of these items.
In addition to these independent and dependent variables, the survey included a
series of descriptive variables regarding the demographics of the participants, as
abovementioned, and two control variables to assess whether people were actually
members of an online community and the amount of time they spend per week
on being engaged in online communities as a measure of their level of activity and
involvement in online communities. The reliability and validity of the developed
items and questionnaire will be further discussed below.

6.4.3 Pilot Study

The final study was preceded by a pilot study to test the feasibility of the survey
instrument (Appendix 6.5). The pilot study involved a group of students (N=10) and
used a talk-aloud technique to test for and reveal any potential problems regarding
the interpretation of the items contained in the measurement instrument. Pilot study
participants were given the opportunity to provide qualitative feedback following the
completion of the questionnaire. Rewording of items or additional explanations and/
or definitions could be necessary following the feedback from the pilot study. Upon
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conclusion of the pilot study, several modifications were made in the questionnaire
with respect to the formulation of the items. In sum, the pilot study was valuable in
providing an opportunity to identify problems with questionnaire formulation and
interpretation.

6.4.4 Survey Administration

The entire dataset was collected in the period of July 1 to July 31, 2011. The dataset
included 140 questionnaires, which were all completed, hence, there were no missing
data. Given the fact that people were contacted through social network sites and
mailing lists of Internet-based collectives as well as the relatively small sample size,
it is both impossible and misleading to calculate and report a response rate.

6.4.5 Data Analysis

Generally, Delphi studies—because of the limited number of respondents and their
aim to identify important factors in relation to a particular topic—only conduct a
frequency analysis. However, since the dataset from this Public Delphi encompasses
survey responses of 140 participants, it was used for structural equation modeling
using Partial Least Squares (PLS) on SmartPLS2.0. PLS analysis allows the specification
of the hypothesized relationships between constructs, i.e. the structural model, as
well as of their underlying items, i.e. the measurement model. Consequently, data
analysis provides support for both how well items measure each construct and
how well the hypothesized relationships between constructs confirm the expected
theoretical model.

PLS provides several additional advantages over other methodologies. First, it
is expected that the data to be collected will be non-normal, consequently, nonnormality of data rules out LISREL as a viable methodology (Chin and Gopal, 1995).
Second, since PLS allows for multiple measures (i.e. items) of each construct, paths
among constructs can be more accurately estimated than through regular multiple
regression analysis. Multiple regression would display downward bias in these
estimates due to measurement error (Chin and Gopal, 1995; Khalifa and Liu, 2002).

Third, PLS offers the advantage of providing a holistic view when establishing measures. While confirmatory factor analysis (CFA) can be performed in LISREL (Bollen,
1989; Jöreskog and Sörbom, 1993), PLS is better suited for exploratory research, as
is the case in this study (Fornell and Bookstein, 1982, Hulland, 1999). Finally, PLS
works well with small to medium sample sizes (Chin, 1998; Compeau and Higgins,
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Following Kaplan’s (2000) recommendation on structural equation modeling analysis,
the theoretically grounded proposed research model (Figure 10.2 in Chapter 11)
was modified and its parameters re-estimated iteratively for optimizing goodness
of model fit. Since PLS does not provide model fit measures, the model’s goodness
of fit was assessed by indices such as explained variance and the significance of the
model’s path coefficients, which will be further discussed in Chapter 11.
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1998) and therefore is more appropriate for use in this study. The minimum sample
size for a PLS analysis should be the larger of (i) 10 times the number of items for the
most complex construct; or (ii) 10 times the largest number of independent variables
impacting a dependent variable. In the model, the most complex construct has 6 items
and the largest number of independent variables estimated for a dependent variable
is only 3. Thus, the sample size of 140 is more than adequate for PLS.

The factor loadings for the total set of items used in this study are summarized in
Table 6.6 (along with their cross-loadings). Hair et al. (1995) suggest that an item
is significant it its factor loading is greater than 0.5 to ensure construct validity.
Adherence to this criterion required the modification of the technology scale through
Table 6.6 Item loadings and cross-loading
Item

Cogn. Df

Struc. Df

Tech. Df

Gen

Cog-Ref1

0.8476

0.7087

0.6514

0.6573

Cog-Ref3

0.7707

0.5375

0.4259

0.5646

Cog-Int1

0.8157

0.6888

0.4844

0.5629

Cog-Int3

0.6845

0.5838

0.3816

0.4841

Cog-Rep1

0.8498

0.7282

0.6219

0.7027

Cog-Rep3

0.8482

0.6630

0.5441

0.6567

Struc-Lat1

0.7194

0.8262

0.6997

0.6320

Struc-Lat3

0.6796

0.7266

0.4327

0.6657

Struc-Tra1

0.4410

0.6626

0.3029

0.4045

Struc-Tra3

0.3082

0.5578

0.3162

0.3639

Tech-Tail1

0.3280

0.2602

0.6087

0.1533

Tech-Tail3*

0.0433

0.2602

0.3747

0.0061

Tech-Open2

0.4715

0.4522

0.6614

0.5053

Tech-Open3

0.5285

0.5968

0.7986

0.5028

Gen 1

0.7915

0.7635

0.6064

0.9378

Gen 3

0.5769

0.6414

0.4728

0.8978

Note: * denotes items removed from the subsequent analysis.

137

Chapter 6

Studying Generative Collectives

the removal of one item, namely Tech-Tail3. After the removal of the non-valid item
each item was re-validated by testing its item-to-total correlation measure, where
all items had higher measures than the 0.35 threshold suggested by Saxe and Weitz
(1982) (see Table 6.7).

Results of tests for convergent validity (Bagozzi, 1981), discriminant validity (Bagozzi,
1981; Fornell and Larcker, 1981), construct means and Cronbach’s alpha can be found
in Table 6.8. All constructs had adequate reliability (Carmines and Zeller, 1979) and
internal consistency equal to or above the 0.7 threshold (Nunnally, 1978). Cronbach
α values were satisfactory for the constructs (0.667 - 0.890). A more extensive
discussion of Cronbach’s α can be found in Appendix 7.6. Constructs’ average variance
extracted (AVE) exceeded the 0.5 benchmark for convergent validity (Fornell and
Larcker, 1981) for Cognitive Df and Collective Generative Capacity. For Structural Df
and Technological Df convergent validity is borderline acceptable (0.490 and 0.470).
The square root of the average variance extracted (AVE) between a construct and
its items was greater than the correlations between the construct and any other
constructs in the model (see Table 6.8) suggesting discriminant validity (Fornell and
Larker, 1981) for Cognitive Df, Technological Df and Collective Generative Capacity.
Table 6.7 Item Statistics

Cogn. Df

Struc. Df

Tech. Df

Gen
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Item

Mean

Std. Dev.

Loading

Error

Item-Total Corr.

Cog-Ref1

3.607

1-210

0.8475

0.012

.758

Cog-Ref3

3.943

0.904

0.7706

0.015

.672

Cog-Int1

3.557

1.127

0.8159

0.014

.726

Cog-Int3

3.950

0.851

0.6847

0.017

.577

Cog-Rep1

3.643

1.138

0.8497

0.015

.762

Cog-Rep3

4.064

0.850

0.8481

0.017

.765

Struc-Lat1

3.4786

1.300

0.7194

0.034

.544

Struc-Lat3

3.7429

0.940

0.6796

0.038

.355

Struc-Tra1

2.8429

1.114

0.4411

0.025

.502

Struc-Tra3

3.3214

1.013

0.3082

0.032

.414

Tech-Tail1

2.671

0.839

0.3280

0.094

.411

Tech-Open2

3.971

1.190

0.4714

0.066

.443

Tech-Open3

3.100

1.007

0.5284

0.049

.366

Gen 1

3.564

1.127

0.7915

0.029

.689

Gen 3

3.636

0.842

0.5768

0.015

.689
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Latent Construct
Latent Construct

ICR

Cronbach’s α

AVE

Cogn. Df

Struc. Df

Tech. Df

Cogn. Df

0.917

0.890

0.648

0.810

Struc. Df

0.790

0.664

0.490

0.814

0.700

Tech.Df

0.696

0.647

0.470

0.667

0.654

0.686

Gen

0.915

0.816

0.843

0.771

0.757

0.609

Gen

0.918
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Table 6.8 Reliabilities, Convergent, and Discriminant Validity

The diagonal elements in bold (the square root of the average variance extracted) should exceed the inter-construct
correlations below and across them for adequate discriminant validity.

Discriminant validity was borderline for Structural Df, but given that items’ loading
on the Structural Df are greater than cross loadings on other constructs, the scale
demonstrates satisfactory discriminant validity (Chin, 1998). Furthermore, some
researchers use r = .85 as a rule-of-thumb cutoff for assessing the correlations to
other constructs, fearing that correlations above this level signal definitional overlap
of concepts, hence, lack of discriminant validity (Bagozzi et al., 1991). Since the
correlations of Structural Df items to other constructs did not exceed .76, discriminant
validity is ensured.
In addition to the most important forms of reliability—Cronbach’s α and internal
consistency (ICR)—and validity—convergent and discriminant—in the context of
PLS—as summarized in Table 6.8 and discussed above—it is relevant to consider
the external validity, face validity and content validity of this study.

First, with respect to external validity, the level of generalizability of this study is
moderate. On the one hand, the relatively large sample size and the diverse nature
of respondents—in terms of geographical background, professional background,
gender, age, education, and community membership—increases the confidence in
the generalizability of the findings to a broader population of managers and members
of Internet-based collectives. At the same time, because of the use of convenience
sampling in order to obtain respondents, caution needs to be exercised when
generalizing findings to a broader population.
Second, the face validity of this study is high, since the study and the questionnaire
have been designed and conducted meticulously (Fink, 1995). Face validity was also
evaluated by a group of experts, who examined the questionnaire items with respect to
consistency and anticipated reliability. Based on their feedback several modifications
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Table 6.9 Applied Tests of Reliability and Validity
Criteria

Definition

Level

Test / Strategy

Reliability

Extent to which the findings demonstrate
replicability

High

Cronbach’s α and internal
consistency (ICR)

External validity

Extent to which the research results can
be applied to the populations and the
settings of interest; establishes a domain
in which the findings of the study can be
generalized

Moderate

Large sample size
with large variety of
participants, although use
of convenience sampling
strategy

Face validity

The validity of a test at face value; i.e. a
test can be said to have face validity if it
"looks like" it is going to measure what it
is supposed to measure

High

Meticulous survey design
and data collection;
expert (peer) review of
questionnaire items

Convergent
validity

Items designed to measure the same
construct should correlate highly
amongst themselves

Moderatehigh

Average Variance
Extracted (AVE)

Discriminant
validity

Each construct being tested should not
correlate highly with other constructs
being tested

Moderate

Square root of AVE; item
loadings greater than
cross loadings; no cross
loadings exceeding r = .85

Content validity

The degree to which the content of
the test matches a content domain
associated with the construct

High

80% agreement index
of correct classification
by small student sample
(N=10)

were made in the formulation of some of the questionnaire items. Confidence in the
face validity of this study is further enhanced through the reliability of the scales as
described above. Finally, the content validity in this study is high as was explained
in detail in section 6.4.2.
In sum, the multiple forms of reliability and validity as applied in this study are
summarized and discussed in Table 6.9 above.

6.5 Experiments and Video Analysis

In the second data collection phase of this study (see Figure 5.1) and in addition to
the Public Delphi study, I conducted a multi-method study for analyzing the effects
of Generativity Support applications on distributed cognition and, in turn, for
assessing the effects of distributed cognition on the generative capacity of collectives
(see Figure 6.6). Hereto, I augmented quantitative data from lab-controlled group
experiments with qualitative data from an interaction analysis of videos from these
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Figure 6.6 Research Model.

group experiments. Nine group experiments were conducted 1) to observe the
different cognitive processes that emerge within groups of people interacting with
each other and two Generativity Support applications vis-à-vis a Baseline application
that set the benchmark and 2) to assess the effect hereof on the generative capacity
of the groups.

These nine group experiments were conducted in two different settings. The first
three experiments were conducted with members from C,mm,n—a community for
sustainable personal mobility. The remaining six experiments were conducted with
children from a primary school in Israel. During these experiments, each of the nine
groups had to solve one challenge that was closely related to their field of practice
(see Appendix 6.7) and which stressed the importance of solving the challenge as a
group through employing the corresponding artifact. In order to solve this challenge,
each group had to interact with three applications; two self-developed Generativity
Support applications (i.e. manipulations) vis-à-vis a Baseline application that set the
benchmark (i.e. control), namely:
• Visualization application—an application that offers generativity support to
users by providing images (i.e. visual representations) of objects or settings
that are related to their specific task-context. These images trigger new ideas
or configurations by providing users with new insightful points of view thereby
potentially enhancing their distributed cognition, hence, generative capacity.
Additionally, the application allows users to record and organize resulting ideas. As
such, the Visualization application enables structuring and distributed cognition,
hence, enhances collective generative capacity.
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• Semantics application14—an application that offers users generativity support by
providing eliciting sentences based on templates of solution structures that are
composed with nouns and verbs taken from the task description. These sentences
trigger new configurations or possibilities by providing users with novel and
unusual combinations of words through linking and aligning interdependent
domains, objects or processes, thereby potentially enhancing their distributed
cognition, hence, generative capacity. Additionally, the application allows users
to record and organize resulting ideas. As such, the Semantics application enables
structuring and distributed cognition, hence, enhances collective generative
capacity.

• Baseline application—a barebones application that offers users no generativity
support in relation to their specific task-context. The system provides merely an
interface that allows users to record and organize their ideas, like an electronic
white board, and does not thereby enhance their distributed cognition or generative capacity. As such, the Baseline application enables structuring; yet, it does
neither enhance distributed cognition nor purposively evoke collective generative
capacity. Therefore it provides a benchmark or a reference point for measuring
the effect of the generativity support provided by the Visualization and Semantics
applications.
All nine groups were provided with two Generativity Support applications—namely
Visualization application and Semantics application—as well as a barebones application, referred to as Baseline application—in order to generate solutions for their
challenge, i.e. to be generative. However, the sequence in which these three different
applications were provided differed between the groups (see Table 6.10 below). The
underlying motivation for varying the sequence between the experimental groups
was two-fold. First, since groups had to solve the same challenge throughout the
entire experiment, there is an inevitable advantage for the application used during
the first stage. Therefore, it was important to ensure that each application was used
equally often during the first stage. Second, the different sequence of applications
allowed us to (a) make comparisons between different groups and (b) to compare
within each group. In other words, this allows the comparison both between and
within groups of the distributed cognition and collective generative capacity while
using each Generativity Support application. Using each of the three applications, a
group had 12 minutes to generate and document their ideas.
14 Chapter 10.2 further explains the theoretical rationale underlying the development of the

Visualization and Semantics application.
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C,mm,n

Children

Experimental Groups

Stage 1

Stage 2

Stage 3

Group A

Baseline

Visualization

Semantics

Group B

Visualization

Semantics

Baseline

Group C

Semantics

Visualization

Baseline

Group A

Baseline

Visualization

Semantics

Group B

Visualization

Semantics

Baseline

Group C

Semantics

Baseline

Visualization

Group D

Baseline

Semantics

Visualization

Group E

Visualization

Baseline

Semantics

Group F

Semantics

Visualization

Baseline
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Table 6.10 Overview of Experimental Groups and Stages

Additionally, in order to adapt the abovementioned applications to (1) the specific
research subjects—car enthusiasts versus children—as well as (2) the specific
challenge—electric car development and survival in the wild—two different
versions of the applications were developed, namely a digital and a physical version
respectively. The C,mm,n community already employs a software application for
collaboration, hence, a digital software version of the three applications would fit
with the research subject as well as the challenge of developing and using electric cars
(see Appendix 6.7). The children, however, were not used to working with software
applications in their daily school activities and the nature of their challenge—survival
in the wild—is incompatible with a digital application, hence, they were provided
with wooden board games of the three applications.

6.5.1 Data Collection

Each experimental group consisted of five participants that were randomly divided
over the groups. In the case of C,mm,n, each experimental group was assigned a
classroom. All classrooms were similar in design and setup, providing one computer,
a large screen, and chairs that were organized in a circle around the computer and the
screen. All tables, papers and pens were removed from the rooms in order to stimulate
people to work together and use the computer for executing the experimental
task, i.e. for generating ideas. Each group was supervised by one facilitator, who
would read out the general instructions, time the sessions, and manage the shifts
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between the three stages of the experiment (see Table 6.9 above). The facilitator
also provided a general introduction and the system included all other instructions
for the assignment. Moreover, he or she was in charge of monitoring activities with
the aim of both assessing distributed cognition and generative dynamics through
recording careful field notes.

In the case of the primary school children, each experimental group was assigned
a classroom. All classrooms were similar in design and setup, and provided only a
blanket to sit on in order to simulate a camping-like environment as related to the
nature of their challenge. All other utensils were removed in order to stimulate
the children to work together and use the experimental tools for executing the
experimental assignment, that is, for generating ideas. Again, each group was
supervised by one facilitator, who would read out the instructions, time the sessions,
manage the shifts between the three stages of the experiment, monitor the activities
and take field notes.

As aforementioned, all experimental sessions were also videotaped; this resulted
in over twelve hours of video data. Even though the researchers were also present
during the group experiments and wrote down field notes on a regular basis in
order to capture observations, impressions, feelings, hunches and questions (Myers,
1999), all group experiments were videotaped to allow for a more in-depth analysis
of activities and interactions.
Video data are especially powerful for multifaceted qualitative analysis; hence, offer
several advantages over other forms of data in particular for analyzing the complex
generative processes involving actors and artifacts. First, one of the strongest
arguments in favor of videotaping is that human activities unfold so fast that it is
impossible to capture their complexity by observation alone (Jordan and Henderson,
1995). Field notes only provide a partial record of observed activities and words
cannot capture the full complexity of what actually occurs during these activities.
Instead video preserves these activities and allows for careful viewing, reviewing
and subsequent analysis (Blomberg et al., 1993). Second, video records also allow
researchers to analyze the same activity from different perspectives. In particular
because the researchers’ perspectives and interpretations during initial observation
may be heavily influenced by the emotions researchers experience at that moment
(Schultze, 2000), the ability to view and re-view videos allows us to correct potential
erroneous characterizations and interpretations that were derived initially (Suchman
and Trigg, 1990).
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Third, particularly in the context of analyzing collective cognitive processes in the
context of generative collectives, videos are a powerful tool for capturing the (subtle)
entanglement of humans and artifacts, that is, the dynamics and idiosyncrasies
of collective generative capacity in practice. In particular for conducting the type
of analysis that was performed in this study, namely interaction analysis, videos
represent the only form of data that allow for a close and repeated interrogation of
sequences of interactions by multiple viewers (Jordan and Henderson, 1995). Fourth,
video data preserve the context as well as the content of the experimental sessions,
allowing for a contextually rich interpretation of findings. Despite these advantages
of using video data, it needs to be noted that the behavior of the experimental groups
could have been influenced by the camera’s presence during these experiments.
Nevertheless, as also suggested in previous research (Blomberg et al., 1993), it was
evident that the camera quickly becomes part of the background and only occasionally
surfaced in the participants’ awareness.

6.5.2 Data Analysis

In order to assess the level of generative capacity of each group per application,
collective generative capacity was operationalized using two different measures,
namely quantity and quality of ideas:
• Quantity of ideas, i.e. actual count of ideas

• Quality of ideas, based on effectiveness, value and ease of implementation of the idea and adapted from Ronen et al., 2006 (see Appendix
6.8). For each idea, three experts from the particular field of practice
(electric cars and survival in the wild) were asked to rate them according to these three measures of quality.

In the context of the specific challenge that the groups had to solve—which
specified them to generate as many ideas as possible that would adequately solve
the challenge—quantity and quality of ideas are adequate proxies for collective
generative capacity. Although collective generative capacity is not directly measurable,
measures of generative performance—such as quantity and quality of ideas—provide
a satisfactory proxy.

Furthermore, the results from the video data were analyzed using interaction analysis
(Suchman and Trigg, 1991) based on multiple viewings of the video data in order
to capture the (subtle) entanglement of humans and artifacts. Interaction analysis
refers to the in-depth investigation of the interactions between people with each
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other and with objects in their environment (Suchman and Trigg, 1991; Jordan
and Henderson, 1995), in this case the digital or physical Generativity Support
applications. Furthermore, it involves the careful study of activities and relations
between activities in a complex social setting in order to develop descriptive accounts
of human activities (Myers, 1999). An integration of ethnographic and interaction
analysis allows us to understand the effect of Generativity Support applications on
distributed cognition, and in turn, understand the effect of distributed cognition on
collective generative capacity.

The video analysis was conducted in a stepwise and iterative manner as visualized
in Figure 6.7. First, the videos were viewed and re-viewed, transcribed and noted
independently by the two researchers. Second, the researchers independently
logged the data immediately after it were collected by annotating it with general
descriptions of activities and by highlighting specific parts of the video that were
particularly relevant for answering the research questions. In order to produce
adequate and detailed activity and interaction logs of the videos (Mackay, 1989), it
was necessary to re-view the videos multiple times. Developing in-depth insights
regarding the complexities and idiosyncrasies of collective generative processes
can only be developed through careful and repeated analysis (Suchman and Trigg,
1990). These logs focused primarily on classifying the different levels of reflection,
interactions and representation that occurred within group in the different sessions
using the various applications. In the course of producing these content logs, memos
were constructed for explaining why specific classifications of the cognitive processes
occurring in each session were derived. Hereto, the field notes that were taking during
the experiments were also employed.

Figure 6.7
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Third, the final content logs including the classifications of the processes of distributed
cognition were compared, discussed and integrated by the two researchers. An
inter-rater reliability of 92.0% percentage agreement provided a first assessment
of the validity and reliability of the video analysis and classification. Fourth, the
researchers identified and selected the most important observations for addressing
the research question as well as video fragments illustrating these key observations
for additional analysis. These fragments were subsequently again viewed and reviewed for investigating different types of cognitive processes and interactions
with the aim of identifying routine practices across settings. Finally, a short video of
important results was developed which was showed to the research participants in
order to ask for their reflections and feedback with respect to the research findings.

The results regarding levels of collective generative capacity—in terms of quantity
and quality of ideas—and the classification of levels of reflection, interaction and
representation were used to conduct a one-way ANOVA and Scheffé’s test to 1)
compare the three applications with respect to levels of reflection, interaction,
representation and collective generative capacity as well as 2) compare the two
experimental settings, namely C,mm,n and Children applications with respect to
levels of reflection, interaction, representation and collective generative capacity.
The results comparing the level of reflection, interaction and representation between
the applications were strongly significant, hence, will be reported in the results
section below. The results comparing the two experimental settings showed no
significant results in levels of reflection, interaction and representation, hence, these
results indicate that the physical and digital versions of the different applications
were sufficiently similar to generate the same effects on distributed cognition and
collective generative capacity.
Additionally, a regression analysis was conducted to explore the relation between
the three independent variables—reflection, interaction, representation—and the
dependent variable— collective generative capacity. However, given the extremely
small sample size (N=9), this model proved insignificant, hence, these results will
not be used in the description of findings.

6.5.3 Validity and Reliability

Finally, several strategies to test validity and reliability were applied in the video
analyses as summarized in Table 6.11.
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Table 6.11 Applied Tests of Validity and Reliability in Video Analysis (Yin, 2003)
Criteria

Definition (Yin, 2003)

Strategies employed in this study

Research Phase

Construct
validity

Extent to which the research
instruments measure
what they are supposed to
measure; establish correct
operational measures for
the constructs being studies

 Triangulation of data collection
methods and data sources
 Member check of video logs
 Use of multiple coders
 Establish chain of evidence through
the use of original data in presenting
results
 Develop case study database

Data collection

Internal
validity

Extent to which conclusions
can be drawn for causal
effects and causal
relationships can be
established

 Pattern matching1

Data analysis

External
validity

Extent to which the
research results can be
applied to the populations
and the settings of interest;
establishes a domain in
which the findings of the
study can be generalized

 Multiple case design based on
theoretical replication logic
 Use of multiple coders
 Analytical generalizations
 Explanation building based on
findings

Research design

Reliability

Extent to which the findings
demonstrate replicability

 Use of multiple coders
 Develop video analysis database
(memoing3 and documenting the
research process)

Data collection

 Explanation building2 based on data
 Address rival explanations (sources
of causation)

1 Pattern matching refers to the comparison of empirically based patterns with a predicted (theoretical) one
(Yin, 2003).
2 Explanation building refers to an iterative process that starts with a theoretical statement, refines and revises
it on the basis of data (Yin, 2003).
3 Memoing refers to “the theorizing write-up of ideas about substantive codes and their theoretically coded
relationships as they emerge during coding, collecting and analyzing data, and during memoing” (Glaser, 1998).

6.6 Reflection on General Reliability and Validity
In this final section, I want to briefly reflect on the reliability and validity of the
results of the entire project.

In general the confidence in the findings as well as the credibility and validity of
the results of this study is enhanced through triangulation. Triangulation secures
effective corroboration through cross-verification. In this study multiple triangulation
techniques are applied (Denzin, 1978), namely data triangulation, investigator
triangulation, theory triangulation and methodological triangulation.
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Third, theory triangulation was achieved through the integration of a plethora of
theoretical perspectives into the overall theoretical model, which allows for the
interpretation of the phenomenon that is being studied from multiple perspectives.
Finally, methodological triangulation was applied through using multiple methods
for data collection, including case study research, Q-methodology, Public Delphi
questionnaires and experiments.

Studying Generative Collectives

First of all, data triangulation was achieved through collecting data from many
different sources, such as members and managers of various different Internet-based
collectives. Second, the study applied investigator triangulation in almost all projects
by collaborating with other researchers on analyzing the data—in particular with
respect to the qualitative data from the multiple case study and the video data.

Furthermore, as discussed throughout this section, the different studies separately
have been subjected to tests for validity and reliability, hence, the triangulation of
multi-source data obtained through a variety of data methods further increases
confidence in the overall high validity and reliability of this study.
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Structure

Category

Appendix 6.1

The arrangement
of people in which
the persons are
represented as being
"above," "below," or "at
the same level as" one
another.

• The state or quality of
being transient
• Versus continuance
without change;
permanence.

Transience

Pattern of relations

Definition

Laterality

Code

Coding Manual

Example: “The temporariness of the project helped me to express my mind and opinion more freely than
I usually do, e.g. with co-workers or friends. Personally, this has been a good experience, because it helps
me to better function in a group and it prevents me from being frustrated. It also helped the innovation
process, because after I expressed my concerns, people were more engaged and committed.”

In the context of online communities, more stable communities 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). Their members are
not easily exchangeable and they breed a certain sense of exclusiveness through membership.
On the other hand, more transient communities 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.

Example: “Because of the lack of a leader or core group members, decisions were taken using the
majority vote and were thus supported by the majority of the group. I think this had a positive effect on
the innovation process.”

In a hierarchy, there is a single person or group with the most power and authority and each
subsequent level represents a lesser authority. In the context of online communities we look at the
interplay between ‘core’ members (esoteric elite) and ‘peripheral’ members (exoteric mass). If the
core members (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.
In contrast, if the masses occupy a stronger position, the elite often strive to preserve the assurance
and support of the masses. Here, control does not reside in a centralized actor but rather emerges
from the decentralized interactions of all actors involved.

Example: “Never change a winning team.”
(Example of structure in general; namely something that influence (enables) the community. The
team structure is decisive, so don’t change it; however, it is not directly related to hierarchy or
stability).

A social structure is a pattern of relations. It is a social organization of individuals, in this case an
online community, this means, an online community is a system organized by a characteristic
pattern of relationships. "Structure" here refers to those factors which seem to enable, limit or
influence the opportunities that individuals have.
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Reflection

The process
of analyzing,
reconsidering
and questioning
experiences,
preferences,
assumptions within a
broad context of issues.

The processing of
information, applying
knowledge, and
changing preferences.
More particularly,
the processing of
information that occurs
from interaction and
coordination between
individuals, artifacts
and the environment.

Appendix 6.1 continues on next page.

Example: “When we started prototyping, we analyzed the plan and found roughly three areas that
needed to be developed. We split the team in pairs and worked on the areas. When we regrouped, there
were many great ideas. The different backgrounds help to stimulate the innovation process and everyone
focused on different aspects.”
“We are not afraid to be honest about each others ideas and inputs.”

In the context of online communities, the cognitive process of reflection refers to the questioning
and challenging of fundamental assumptions that form the basis for collective acts. Reflection
might be absent; e.g. when activities are performed in a rather routine way without significant
thought about alternatives or applicability. Reflection might be present to some extent; e.g. when
people understand their own assumptions, yet, do not question them or change them. Or reflection
can be critical, when one recognizes, reviews and transforms one’s presumptions (this is a high level
of reflection).

Example: “The creation for project groups is always an exciting and rather uncomfortable process.
People that have never seen or heard each other are put together with the knowledge that these people
are going to be the people you will be working with very closely for the following months.”
(Example of a process—the group initiation—that does not fall under one of the three categories;
reflection, interaction, representation)

According to distributed cognition, human knowledge and cognition are not confined to the
individual. Instead, it is distributed by placing memories, facts, or knowledge on the objects,
individuals, and tools in our environment. Therefore it looks at the social aspects of cognition by
putting emphasis on the individual and his/her environment.
Distributed cognition views a system (e.g. the community) as a set of representations, and models
the interchange of information between these representations. These representations can be either
mental (abstract) or external (physical).
Cognitive processes are distributed among members of a social group, involving coordination
between internal and external aspects (e.g. material or environmental) and often distributed
through time.
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(Distributed)
Cognition
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Technology

Category

Appendix 6.1

The need for dialogue
and conversation
within a broad context
of issues.

The externalization
of knowledge which
has been built
through reflection
and interaction (the
previous two cognitive
processes). Capturing
the outcome of the
generative process
in order to support
knowledge transfer and
learning.

Interaction

Representation

The material aspect of
online communities; i.e.
any artifact (physical or
virtual) that are used
or referred to by the
community

Definition

Code

Coding Manual – Continued

Example: “The program affected the innovation process because it has helped the group to generate
ideas and put them in a good format.”
(Example of a comment about technology in general, but not related to adaptability or
reconfigurability.)

Technology includes all tools, machines, utensils, instruments, communicating and transporting
devices used by communities.

Example: “When a team member mentioned a URL to a website, on the site was a photo of a bike with
tie rips around its tired. I immediately saw what he was trying to explain, but also immediately saw
advantages and disadvantages of the system. Later on I decided to draw my idea and publish it on the
platform, it convinced other team members of the idea. It also made me think about clips and materials
needed. A team member uploaded a good sketch of the tire, also explaining a lot.”

Representations can be global (abstract linguistic or cognitive representations), however, these are
very tacit and abstract, and therefore difficult to transfer (e.g. a description of an artifact in words,
without showing a picture or explaining how it was developed).
Additionally, there are 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.
Finally, in detailed analytic representations, people provide concrete physical or analytic
representations that provide a detailed externalization of the outcome of the collective generative
process. These are most easy to transfer (e.g. a picture)

Example: “The bond between group members is a prerequisite for the way interaction takes place.”

In the context of online communities, the cognitive process of interaction refers to the need for
dialogue and conversation in the context of collective acts. Dialogue and interaction helps people in
the community to discuss, contrast, and negotiate assumptions, interpretations and meanings as a
basis for subsequent confrontation and transformation.
Interaction can be absent (people only post things on a platform, but do not respond to others,
discuss etc.). Interaction can be present to some extent (e.g. one-way delivery of information, but
no two-way exchange). High levels of interaction occur when people actively share information,
engage in dialogue about it, and negotiate assumptions, interpretations and meanings.

Description
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Generativity
(generative
capacity)

Openness

The ability to:
• produce new
configurations and
possibilities
• reframe the way we
see and understand
the world
• challenge and
transform the status
quo

The ability of a system
to be adapted by the
community according
to unforeseen needs
or circumstances or
disturbances in the
environment.
Tailorable systems are
dynamic, flexible or
malleable.

Example: “Based on the comment of other community members we created a good innovative product.
They find it creative, funny and cool.”

The ability of an individual, group or collective to be:
1. creative and innovative; e.g. come up with new ideas, products, solutions or services
2. to engage in collective action
3. trigger change locally or in society at large

Example: “The program was a software package were anyone can join, including people with limited
computer skills.”

Technologies can have different levels of openness:
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.
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.

Example: “We probably used the platform in another way than intended; instead of using the Ideassection for ideation for innovation, we used it as a platform on which we posted specific ideas about our
concepts. So we did not change the platform, but used it with another goal in mind.”

Technologies can have different levels of adaptability.
• No adaptability, i.e. the technology or system is entirely fixed and therefore cannot be adapted
according to shifting needs/circumstances.
• User can only select adaptations from a set of predefined possibilities (system = somewhat fixed)
• User-desired adaptability, but supported or performed by the system; i.e. the community has
to communicate the desired re-arrangement to a system administrator, who can subsequently
reconfigure the system (system = somewhat malleable)
• User-initiated adaptability; i.e. the community itself can re-arrange the system according to new
needs at all times. This is the most adaptive, i.e. highly malleable, system.

Adaptability is thus about the alteration or re-alignment of elements or modules of technologies
with changing circumstances.

Studying Generative Collectives

Tailorability
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Appendix 6.2 Q-sample
Structure-Hierarchy
19. Social network tools will give us a new sense of collective empowerment that is crucial for innovation and
change
1.

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

31. Online communities and social media should try to empower as many users as possible to actively contribute
36. An informal style of communication and interaction without strict rules and procedures leads to a successful
and innovative community
34. More innovative communities have core members that set and communicate clear rules and directions
30. The most innovative community is a managed community; which is carefully controlled by core members
23. The most innovative community is a user created community, which allows its members to act and interact
freely
26. A successful and innovative community needs enforceable guidelines or rules for all participants to follow
Structure-Stability
10. Participation and innovation in online communities should become subject to routines in order to have more
stable processes
32. Having long-term (stable) members is better for innovation and creativity in online communities
27. Allowing people to come and go whenever they want is better for innovation and creativity in online
communities
25. An established and stable social community is a prerequisite for innovation and action.
3.

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

22. People will wander away from a community that exists for too long because it looks stale and uncreative
Cognitive-Reflection
13. In an online community, people are more likely to share and enforce their own opinions and ideas than to
learn from other people’s opinions and ideas
4.

Given the diverse nature of online communities, people are more likely to be critical about existing norms
and ideas

33. Online interaction is valuable for becoming aware of one’s own ideas and for learning new ideas
7.

Online interaction is too superficial to result in reflection on personal ideas and assumptions

35. Online interaction helps people to challenge and transform popular assumptions
40. Online interaction limits people’s ability to challenge and transform popular ideas
Cognitive-Interaction
17. Interaction with other people in social media or online communities is not important for innovation and creativity
15. Interactions with diverse people in social media helps you to think out-of-the-box
14. Interactions in online communities are superficial and therefore limit people’s ability to think creatively and
be innovative
39. The success of online communities depends on the amount of interaction and mutual engagement
11. Online interaction with hundreds of users does not promote creativity and innovation more than online
interaction with a few people
6.

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

20. Innovative communities have richer and more varied content due to many members joining in with their
opinions and feelings
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2.

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

37. Social media is not about stimulating future learning through knowledge sharing
8.

Sometimes an image or a picture says more than 1000 words

41. Written and visual documentation of innovations leads to more innovation
29. Abstract and vague documentation of innovations leads to more innovation
12. Online communities should not document innovation so it can be re-interpreted in the future
Technology-Tailorability
24. In social media, users should be able to do what they think a site or service is for, and not necessarily what its
designers intended
9.

Studying Generative Collectives

Cognitive-Representation

Social interaction designers should shape systems so that they are static and unchangeable by the user

28. Designers should be completely able to control what users can do with support tools in online communities
38. Social media should give users the ability to update and change tools quickly when new circumstances arise
Technology-Openness
42. Online communities should have a closed platform that allows only users belonging to specific institutional,
cultural or geographic groups to use it
16. Online communities should have an open community platform that enables free and unrestricted information
sharing and interaction
21. Have a community platform that is easily accessible and easy to master
18. Have a community platform that can only be used by users who understand how to operate the platform
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Appendix 6.3 Q-sorting Response Chart (Quasi-Normal Distribution)
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Loadings
QSORT

1

2

3

1

0.1698

0.7382X

0.0020

2

0.0514

0.6426X

0.5278

3

0.5539X

0.1402

0.3972

4

0.8671X

0.1844

0.1681

5

0.6188X

0.1634

0.4097

6

0.4506

0.2724

0.4414

7

0.5313

0.7031X

0.2264

8

0.1663

0.4761X

0.1206

9

0.1416

0.1092

0.8123X

10

0.3949

0.2793

0.6668X

11

0.8495X

0.2945

0.1726

12

0.5573

0.2861

0.5534

13

0.5833

0.5259

0.2982

14

0.2142

0.5234X

-0.0170

15

0.3023

0.2134

0.7502X

16

0.5974X

0.3801

0.4450

17

-0.0243

0.6943X

0.4669

18

0.4507

-0.0014

0.6753X

19

0.6784X

0.5413

0.2537

20

0.3173

0.6471X

0.2825

% Explained Variance

24

20

20
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Appendix 6.4 Factor Matrix with an X Indicating a Defining Sort
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Appendix 6.5 Public Delphi Questionnaire
Demographical questions
•

What is your gender?

•

How old are you?

•

What is the level of your education?

•

What is the origin of your country?

•

Are you a member of an online community?

•

If you are a member of any online communities, please indicate how many hours do you spend on these
communities per week?

Scenario: Online Community for Development Aid
Suppose you become a member of a new online community that aims to provide development aid to people
in poorer regions of the world. The main aim of this online community is to create an effective change in the
existing life circumstances of these people in poorer regions. Since you are one of the first members in this online
community, you can still play a role in designing the community so that it will become very effective and successful
in reaching its goal. In what follows, you will be provided with a set of statements about possible characteristics of
an online community for changing people’s life in poorer regions. For each of these statements, please evaluate
how desirable the suggested characteristic is for this online community to become effective and successful in
bringing about change and innovation. For each characteristic, please indicate with one (or more) arguments
why you believe this characteristic is desirable or undesirable.
The first set of items concern the structure of the community.

For each of the following items, indicate how desirable it is to…:

1. Structure-hierarchy
1.1 Have core members (controllers) who are in charge of establishing formal rules and guidelines for all
participants.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
1.2 Have core members (controllers) who are in charge of supervising and controlling community members.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
1.3 Empower as many users as possible to actively contribute and manage themselves.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
1.4 Have a user-created community with an informal style of communication and interaction (i.e. without strict
rules and procedures)
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
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2.1 Eliminate inactive members to ensure stability.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
2.2 Have a group of people that comes together, climaxes and dissolves for achieving a one-off goal.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
2.3 Have a group of people that remains stable and follows routines once established.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable

Studying Generative Collectives

2. Structure-stability

2.4 Allow people to come and go whenever they want.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable

The second set of items concern the human processes within the community.
For each of the following items, indicate how desirable it is to…:

3. Cognitive-reflection
3.1 Enable people to challenge existing ideas and assumptions through diverse membership.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
3.2 Enable members, first and foremost, to share and emphasize one’s own opinion.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
3.3 Become aware of one’s own ideas and learn new ones through interaction with others.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
3.4 Promote and distribute conventional norms and ideas.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable

4. Cognitive-interaction
4.1 Promote a great amount of in-depth interaction and engagement with many people.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
4.2 Promote members to work independently and focus on their own tasks rather than interact.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
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4.3 Allow for diversity of members to enable deep interactions and out-of the box thinking.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
4.4 Limit the amount of interaction to small group interactions between like-minded people.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable

5. Cognitive-representation
5.1 Share and diffuse ideas as much as possible through text and visual representations.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
5.2 Skip textual or visual documentation of ideas for use by others.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
5.3 Spread knowledge for the future and make it available to anyone.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
5.4 Focus on developing new ideas rather than sharing them.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable

The third set of items concern the technology support for the community.
For each of the following items, indicate how desirable it is to…:

6. Technology-tailorability
6.1 Users should be able to do what they think a site or service is for, and not only what its designers intended.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
6.2 Designers should shape systems so that they are static and unchangeable by the user
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
6.3 Designers should be completely able to control what users can do with support tools in online communities
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
6.4 Users should have the ability to update and change tools quickly when new circumstances arise
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
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7.1 Online communities should have a closed platform that allows only users belonging to specific institutional,
cultural or geographic groups to use it
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
7.2 Online communities should have an open community platform
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
7.3 Have a community platform that is easily accessible and easy to master
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7. Technology-openness

1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
7.4 Have a community platform to which access is controlled by a community manager or administrator
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable

8. Generative capacity
In the previous questions, you indicated how desirable certain characteristics are in order to create a new online
community that aims to provide development aid. Based on your ratings of these characteristics, please indicate
for each of the following items how successful this community will be with respect to:
8.1 Producing new ideas or solutions that help people in poorer regions to enhance their lives.
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
8.2 Improving existing ideas and/or solutions to help people in poorer regions to enhance their lives
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
8.3 Reframing problems in order to obtain a shared understanding of ‘our’ collective problems
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
8.4 Challenging and changing the problems that people in poorer regions face
1. Very undesirable     2. Undesirable     3. Neutral       4. Desirable        5. Very desirable
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Appendix 6.6 Reliability Tests

Reliability of Constructs
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Constructs

Structure

Cognition

Technology

Generative Capacity

Cronbach’s α before deleted items

0.52

0.63

0.72

0.59

Cronbach’s α after deleted items

0.66

0.89

0.65

0.82

Number of items (after deletion)

4

6

3

2

Initial number of items (before
deletion)

8

12

8

4
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Challenge for C,mm,n community
"The C,mm,n car runs on electricity. In order to run for one day the car needs to be either fully charged or the
battery should be charged regularly. During their one month vacation, Family Jansen wants to use their car to
travel from Amsterdam (Netherlands) to Rome (Italy). They also want to use their car for daytrips during their
holiday in France, such as hiking, going to the beach, swimming, site seeing, shopping, cycling, fishing, etc. How
do we enable the Family Jansen to use their C,mm,n car for their one month trip without running out of
electricity? Imagine it is 2025 and many things are possible!”
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Appendix 6.7 Experiment Challenges

Challenges for primary school children
You all are campers going to the forest for the weekend. In the forest there are: trees, shrubs, and flowers. On the
ground there are branches and leaves. A river with fish flows near the forest. In the forest are: wild animals and
insects. The sun is shining, the wind is calm, and there are some clouds in the sky.
You brought some things with you in your bag, including: blanket, clothes, bottle, comb, cup, knife, paper, rope,
a band-aid and matches. You will now play three games together and in each game you will try to find as many
solutions as you can to the following challenge.
Each team got one challenge from the following list:
1. Find ways to cross the river.
2. Find ways to protect yourselves from insects and wild animals.
3. Find ways to catch fish.
4. Find ways to get yourselves warm at night.
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Appendix 6.8 Idea Quality Estimation Measure (Ronen and Pass, 2007)
For every team-generated solution to the challenge, please rate the following on a 5-point scale:
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•

Please estimate to what degree the suggested solution can solve the problem.

•

Please estimate the ease of implementation of the suggested solution.

•

Please estimate the value of the suggested solution.

Chapter 6

Studying Generative Collectives

169

PART IV
Generative Collectives Unraveled
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PART IV
Generative Collectives Unraveled
This part will present the results from four studies that jointly refined, tested and
enriched the theoretical model as developed in Chapter 3. The first two studies—
encompassing the exploratory phase—include a longitudinal multiple case study
of three Internet-based collectives engaged in generative acts (Chapter 7) and a
Q-sorting study of managers and members of Internet-based collectives (Chapter
8). The third study—a Public Delphi—represents the theory-testing phase through a
Structural Equation Modeling (SEM) analysis of 140 surveys from online community
managers (Chapter 9). The fourth study provides the theoretical enrichment of an
integral part of the overall theoretical model—namely the processes of distributed
cognition—as developed, refined and tested in Chapter 7-9—through a set of group
experiments and an analysis of video recordings from these group experiments
(Chapter 10).
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Chapter 7
Exploring Generative Collectives:
A Multiple-Case Study on the Role of Structure,
Cognition and Technology

7.1 Introduction
Analyzing the substantial development of the Internet in the last few decades, we
have witnessed a growing participation of people in online activities and Internetbased collectives. Due to the advances of new technologies—in particular the ubiquity
of mobile computing—people are no longer constrained as passive consumers
(Leadbeater, 2005). Consequently, the ways in which people communicate, collaborate
and innovate have changed dramatically by the use of online community platforms,
blogs, social network sites and other Web 2.0 applications. Indeed, the Internet
has triggered fundamental changes in innovation and collaboration due to the
opportunities it provides for seizing talents and resources at a negligible cost (Van
Osch and Avital, 2010). Through new online platform, users are able to contribute
and generate content of their own interest, while simultaneously contributing to
the goals of others.
An important source for innovation and creativity on the Internet are generative
collectives: a virtual organizational form which acts of rejuvenating, reconfiguring,
reframing and revolutionizing occur in unparalleled scale and scope in ways not
heretofore theorized. Despite a general awareness that Internet-based collectives and
online platforms are important virtual places for generative acts to occur (O’Mahoney
and Ferraro, 2007; Tapscott and Williams, 2006; Von Hippel and von Krogh, 2003;
Von Krogh and Von Hippel, 2006; Alexander, 2006; Feldman, 2002; Kaufmann et al.,
2003), we know very little about the characteristics of collectives that influence their
generative capacity. Hence, understanding the generative capacity of collectives is
important, not only because of the increasing proliferation of such collectives, but
also because they shed light onto a set of dimensions of collectivity that influence
grassroots creativity and innovation. Exploring these dimensions and their effect on
collective generative capacity—through studying Internet-based collectives—can
fundamentally affect how we theorize creativity and innovation in organizations.
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Therefore, this chapter sets out to explore the structural, cognitive and technological
dimensions of three Internet-based collectives—Nabuur, C,mm,n and I&I—in order
to understand how these dimensions affect their collective generative capacity.
Based on the findings from this longitudinal multiple case study, the theoretical
framework proposed earlier in this thesis will be explored and refined. Furthermore,
the findings will be used to assess the applicability of the structural typology of
generative collectives and the equalizer of collective generative capacity as proposed
in Chapter 3 and 4.
In what follows, I will briefly describe the findings from the multiple-case study
as described in Chapter 6.2 with respect to the effect of structure, cognition and
technology on the generative capacity of the three case collectives.

7.2 Structure

Within the organization science literature the relationship between structure and
innovation has been analyzed and theorized repeatedly (Jansen et al., 2006; AtuaheneGima, 2003; DeCanio et al., 2000; Damanpour, 1991; Sapolsky, 1967), demonstrating
that structure is an important dimension for understanding collective generative
capacity. In the context of online communities, it has also been argued that structure
has an important impact on the ability of these communities to be creative and
innovative, (Butler, 2001), however, we know very little about the effect of different
structural configurations on the generative capacity of Internet-based collectives.
As proposed in the theoretical framework underlying this thesis, when studying
generative collectives, two structural dimensions of collectives in particular are
essential for understanding the relation to collective generative capacity, namely level
of transience and level of laterality. In what follows, the structural configurations of
the three case collectives with respect to these two dimensions will be discussed.
Furthermore, the three case collectives will be modeled according to the structural
typology of generative collectives proposed in the theoretical framework underlying
this thesis.

7.2.1 Nabuur

In the case of Nabuur, the findings show that the collective is relatively stable
and hierarchical. Nabuur exists since 2001 and has developed a substantial set of
procedures for the application and assessment of its Villages, for the training of its
Local Representatives and Facilitators as well as for guiding and coordinating the
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“Once we have that format, that standard, if we have that standard figured
out, which involves legal and technological issues, and then we would love
to get as many others to join this as well.”

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

Exploring Generative Collectives

efforts of its Neighbors (i.e. volunteers). Even though several of Nabuur’s projects
are somewhat transient in nature, the collective on the whole is relatively stable as
demonstrated by the important role of standards and procedures in Nabuur.

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

Furthermore, the volunteers argued that this formal board, which is involved in
approving and making decisions, slows down the overall generative process. As a
result, volunteers feel ignored and are less motivated to contribute to Nabuur.
“The problem we have now is that we as volunteers are sitting there, giving
input, but waiting for people, the board, to do something, because they are
kind of bosses, well, we think of them as our bosses. You give some input
and you are going to wait for that person to act, and that person doesn’t
act, and you get angry.”

Alternatively, the volunteers indicated that they felt that volunteers themselves should
be in charge of coordinating what happens with respect to specific topics of their
own interest. In this way, every volunteer is able to handle issues or make decisions
regarding projects that belong to his or her specific area of expertise rather than
having a central board decide issues in all areas.
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“I’m not sure of this overall controlling board, but around that potentially
you have groups with particular skills and interests. I’m sort of in favor of
groups where people with a particular interest, the website itself is one
obvious example, come together and coordinate the stuff in that area.”
Recently, the founder of Nabuur indicated that it wants to move away from having
central committees taking decisions toward assigning specific responsibilities to
the volunteers.
“At this moment, we’re thinking and working on completely eliminating the
central committee, altogether and turning over even more responsibilities
to the users and developers. We are seeing a transition where the power
is more and more transferred into the hands of the individual user.”

However, this transition is not yet implemented.

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

7.2.2 C,mm,n

In the case of C,mm,n, the findings show that the collective is relatively stable
and hierarchical. C,mm,n was founded in 2007 and envisions achieving its goal of
society-wide sustainable mobility in 50 years. Consequently, the community indicates
that it wants to preserve a relatively stable and continuous membership:
“The organizational structure in the form of a platform should invite
people of different levels of expertise to get involved in the process and to
stay an active member for a period of time significant to the development
process, so that continuity can be preserved.”

Furthermore, given the technologically complex nature of the subject matter—
sustainable mobility—people who want to become a member of C,mm,n need to
possess at least basic knowledge about design and engineering in order to make
a contribution. Consequently, it is unlikely for amateurs to become a full member,
hence the community breeds a certain sense of exclusiveness in which members are
not easily exchangeable (Fleck, 1935).
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C,mm,n also displays characteristics of a hierarchical collective in the sense that
it evolves around the C,mm,n foundation and board, which formulate the rules
and guidelines for “how we do things here”. Therefore an obvious distinction exists
between core members and peripheral members, with the core members evidently
occupying the leading position. This distinction becomes further apparent from
the status of technological people, who are considered “a vital part of the design
process”. Given that the technological members of C,mm,n develop the actual electric
car, these members belong to the esoteric elite. At the same time, the volunteers
who are engaged in other less technical, more peripheral tasks—e.g. writing the
C,mm,n wiki and updating the website—are considered less significant and therefore
comprise the exoteric mass.
This obvious distinction between core and peripheral members results in different
levels of authorization and clear hierarchical characteristics. One noticeable
indication hereof can be found on the C,mm,n online collaboration platform. This
platform allows some members a higher level of access than others. Members with
a lower status can only view workspaces (e.g. car exterior, car interior etc.), but
cannot view the different solutions or documents that have been uploaded onto
that workspace until permission has been granted by the workspace lead member.
The important role of this workspace lead member is not limited to granting other
members access to a workspace’s documents, but also includes the authority to
remove users from the entire platform.

Nonetheless, there appears to be a tension between hierarchical closeness and lateral
openness in the desire of the community to lower entry requirements and barriers
in order to encourage participation and invite more people to contribute.
“Everybody is welcome to use the designs, to adjust them or to sell their
own. Anyone who wants to contribute to C,mm,n can.”

Yet, in sum, C,mm,n should be considered relatively stable and hierarchical, as
demonstrated by 1) its aim to preserve a relatively stable and continuous membership;
2) the existence of the C,mm,n foundation and board which formulate the rules and
guidelines for general members to adhere to; 3) the clear distinction between core
(i.e. esoteric elite) and peripheral members (i.e. exoteric mass); and 4) the role of
workspace lead members that hold authority over C,mm,n’s online collaboration
platform. In this context it is important to note that C,mm,n’s relatively stable and
hierarchical nature appears to be partially related to the technically complex nature
of the collective’s task domain.
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7.2.3 I&I
In the case of I&I, the findings show that the collective is highly transient and
lateral. The I&I collective consists of project teams of approximately six members that
engage collectively in the design and development of a digital innovation for sustainable,
urban living within a four months timeframe. The majority of members of the I&I
collective emphasized that the transient (i.e. temporary) nature of the projects had a
positive effect on the generative process by stimulating people to be engaged and efficient.
“Maybe this was also due to the knowledge that this project was temporary,
and that we did not have to see each other again after the quest would be
finished: there was no need to be nice or to collaborate, only to reach a
goal: there was only a short time to show what you are worth, and no-one
wanted to leave unnoticed and let their part of the great quest be hidden.”

Although the teams dissolved after the four months timeframe, the common objective—to design and develop an innovation—stimulated people to engage expeditiously
at their best, while they last. As members did not expect to meet again in the future,
each team member did “not [need] to invest time and energy into forming a tight bond
with each other, but rather [had] to avoid conflicts as much as possible, focus on the
goal of the project and get things done.” Hence, people could be entirely focused on
the innovation process, rather than on managing relationships.
Furthermore, as result of the one-off nature of the collaboration, members felt that
they could more openly express themselves throughout the innovation process
which positively affected team engagement: “Since there are no more projects you
can be yourself, all ideas can be spit out without being ashamed afterwards”, and “The
temporariness of the project helped me to express my mind and opinion more freely
than I usually do, e.g. with co-workers or friends. Personally, this has been a good
experience, because it helps me to better function in a group and it prevents me from
being frustrated. It also helped the innovation process, because after I expressed my
concerns, people were more engaged and committed.”
Besides its transient nature, I&I also displays characteristics of a lateral collective. For
instance, most teams indicated the lack of a team leader or team management and the
relatively equal position and role of the different members in the team. Some teams
did appoint a team leader, however, this function was merely administrative and not
authoritive—“There is a group leader but he is appointed to cooperate with the other
group members”. Thus, team members shared equal responsibilities and authority.
“We were all working on the same level and we all shared mutual responsibility.”
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The majority of teams acknowledged that the lack of a team leader and the equality
of team members had a positive effect on the innovativeness of the project:
“In sum, the fact that everybody took initiative, and that ideas and opinions
from all the group members were considered to be valuable, clearly
contributed to the end result of the project”.

Exploring Generative Collectives

And “There is no clear group leader, which could be seen as a positive aspect because
everybody’s opinion weights the same as the others”. Hence, control in the teams did not
reside in a centralized actor but rather emerged from the decentralized interactions of
all actors involved, thereby leading to a democratization15 of the innovation process.

Some team members, however, remarked that a group leader would have been helpful
at times in order to converge and make decisions fast, particular in the light of the
short timeframe for innovation. The need to converge, hence, to make fast decisions
was primarily crucial in the first stage of the projects, where teams had to decide on
one idea which they were going to develop further. “Due to the lack of leadership we
often find ourselves in long discussions” and “The lack of a leader becomes apparent on
points where decisions need to be made and where procedural guidance is required”.
Yet, many groups solved the issue of convergence through a democratic voting
mechanism. Partially encouraged by the platform the teams used, which offered
the function to list different ideas and vote on each of them, groups developed an
“unwritten rule” that “whenever we could not decide we immediately switched to voting”.
This method was considered effective and efficient, “since we are with six [members],
most ‘never-ending’ discussions can be ended with a simple vote”.

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

7.2.3 Juxtaposing Structural Configurations of the Three Case Collectives

In short, Nabuur and C,mm,n are relatively stable and hierarchical, whereas I&I is
relatively transient and lateral. These different structural configurations of the three
case collectives are summarized in Table 7.1.
15 Yoo (2009) uses the term polyarchy in this context (Greek: poly means many, arkhe means

rule) to describe a form of government in which power is vested in many persons, of whatever
order or class (Webster, 2009).
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Table 7.1 Juxtaposing Structural Degrees of Freedom of the Three Case Collectives
Structural Degrees
of Freedom

Nabuur

C,mm,n

I&I

Level of transience

Generally low; yet,
some projects are more
transient in nature
 Exists since 2001
 Strong rules and
procedures for
governing individual
member behavior

Generally low; yet, some
projects are more transient in
nature
 Exists since 2007
 Strong rules and procedures
for governing individual
member behavior
 Sense of exclusiveness of
membership

High; only projects that
are transient
 Existed for four
months
 Natural process
without rules and
procedures

Level of laterality

Generally low
 Formal board with
complete decisionmaking power

Generally low
 Esoteric elite with decisionmaking power
 Workspace lead members
with authority over platform
workspace

Generally high
 No clear group
leaders or managers
 Equal responsibilities
and authorities for
each group member

Based on the summary of structural characteristics of the three case-collectives from
Table 7.1, the three collectives can be mapped according to the structural typology of
generative collectives as proposed in the theory section of this thesis. Modeling the
three collectives, it becomes evident that Nabuur and C,mm,n most clearly resemble
the institution ideal type, although some of the projects in these collectives are more
transient, yet, hierarchical and therefore potentially resemble the project ideal type.
I&I, on the other hand, most clearly resembles the waves’ ideal type (see Figure 7.1)
given the transient and lateral nature of the I&I project teams.

7.3 Cognition

Given the knowledge-intensive and collective nature of creativity and innovation
in generative collectives, distributed cognition is important for coordination and
collaboration in generative acts (Hutchins, 1990, 1991, 1995; Boland et al., 1994;
Schön, 1983; Wenger, 1998). As discussed in the theory section to this thesis, three
processes of distributed cognition are particularly important in the context of
generative collectives, namely reflection, interaction and representation (Boland et al.,
1994). Besides a theoretical understanding of the importance of distributed cognition
for coordination and collaboration, we know very little about the effect of processes
of distributed cognition on the generative capacity of Internet-based collectives. In
what follows, the processes of reflecting, interacting and representing underlying
distributed cognition in each of the three case collectives will be discussed.
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Figure 7.1 The Typology of Generative Collectives.

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

In the context of generative collectives, the cognitive process of reflection refers
to the questioning and challenging of fundamental assumptions that form the basis
for collective acts in order to uncover potential flaws. Collective reflection-in-action
(Levina, 2005; Schön, 1983) determines how individuals address uncertain and nonroutine, yet, repetitive, challenges that the collective deals with in practice. Given that
Nabuur deals with uncertain and non-routine challenges that occur in poor regions
in the world and that its projects depend on the collective efforts of local and nonlocal volunteers, reflection is crucially important for the success of conducting these
projects as well as for solving challenges.
The analysis of the discussion boards, blogs and platforms that Nabuur uses reveals
that most members merely post ideas, but do not actively respond to, challenge or
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reflect on each other’s ideas. Although Nabuur brings together a large variety of
people from different cultural, geographic and professional backgrounds, thereby
creating a collective with a high potential for reflection, the actual reflectivity
between members of the collective is low. This appears to be partially related to
the culturally and politically sensitive nature of the task domain, so that people feel
the need to treat each other in a friendly and respectful way, hence, avoid providing
critique.
In the context of generative collectives, the cognitive process of interaction refers
to the need for dialogue and conversation in the context of collective acts. Dialogue
and interaction helps people in the collective to discuss, contrast, and negotiate
assumptions, interpretations and meanings as a basis for shared understandings.
Given that the success of Nabuur’s projects depends on the interactions and
discussions among different volunteers, interaction is indispensable. Nabuur
provides many different platforms for this interaction to occur, such as a blog and a
chat function on the Nabuur website as well as several discussion groups on existing
social network sites, including Twitter, Facebook and LinkedIn.
The analysis of the discussion boards, blogs and platform that Nabuur employs reveals
that there is an oscillation between long periods of no or low levels of interaction
and periods with more intense interactions. Periods of intense interactions generally
coincide with the emergence of or important evolutions in projects. Correspondingly,
the remarks of Nabuur members indicate that regular interaction is considered crucial
for project progression and for generating ideas:
“The fact that there was this regular interaction, (…) they were always
invited and that made them feel so involved, that at one point in time
they started to move.” and “But when you talk, there is progress. If you
make phone calls, (…) if you are text chatting it’s very good. And we can
get very good ideas, we understand it, so we can get really good results.”

Besides the positive effect of high levels of interaction on project progression and
collective generative capacity, it is also necessary to cultivate and sustain trust as
well as to keep each other informed:
“Because part is, the trust issue, that you hear something from one another
from time to time. That’s a crucial part of the mechanism. And if that
person is in the field, dealing with rebels, or whatever, or has malaria, then
it’s really important that you hear something and know what’s going on,
rather than not hearing something for a couple of weeks.”
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In the context of generative collectives, the cognitive process of representation
involves the production, sharing, and use of objects in order to (1) coordinate work,
(2) create a common understanding for reflection and interaction to occur and (3)
to capture and externalize generative outcomes. The Nabuur community is entirely
dependent on online interactions and collaboration, hence, representations are an
important way to keep other community members informed and engaged by posting
pictures or other representational forms online. Yet, the analysis of the Nabuur’s
discussion boards, blogs and platform shows that very few representations are
posted and distributed.
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Yet, despite this general awareness of the need for interaction, the activity levels
on the Nabuur blogs and discussion groups reveal that members only infrequently
engage in dialogues.

Nevertheless, the absence and subsequent need for representations is expressed by
Nabuur’s members. They argue that representations are not just necessary to keep
each other informed, but also to attract attention to new or existing projects.
“You want to be able to see fast what is this about, with a photo. Just
what would make you sell your projects better? Can I see your page? (…)
A picture says more than a thousand words.”

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

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

7.3.2 C,mm,n

In the case of C,mm,n, the findings show that the collective has relatively low levels
of reflecting, interacting and representing.
Given that C,mm,n deals with complex challenges that require collective efforts of
different parties—technical, political and social—reflection is crucially important
for the success of dealing with these challenges. The data show that members of
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C,mm,n acknowledge the need for a diverse member base in order to stimulate the
sharing and reviewing of ideas:
“Many people, including individuals, companies, universities and others,
need to be sharing and discussing ideas and designs in order to further
develop everything that’s C,mm,n.”

Furthermore, since C,mm,n operates under an open source license, it is crucial that
people relate to each others’ ideas, challenge them and improve them:
“The C,mm,n group aims to accelerate the process of innovation by using
open source knowledge…This cycle insures that the community will grow
and creates an acceleration of the innovation process.”

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

Given that the success of C,mm,n’s projects depend on the interactions and discussions
among different groups of people, interaction is indispensable. Like Nabuur,
C,mm,n is also characterized by an oscillation between long periods of no or low
levels of interaction and periods with more intense interactions. These periods of
intense interactions are usually triggered by the C,mm,n garages—which are faceto-face meetings organized (bi-)annually. These garage meeting usually trigger the
emergence of new projects or result in some important developments in existing
projects, consequently, more intense interactions on the C,mm,n platform are spurred.
This implies that the C,mm,n garages, based on intense offline (i.e. face-to-face)
interactions and brainstorming sessions, create a momentum that translates back to
and is continued in the online setting. However, these periods are usually short-lived.
In order to trigger more intense interactions and discussions, C,mm,n developed
an online collaboration platform, however, the activity scorings16 on this online
collaboration platform shows that most members and projects are inactive.
Nonetheless the aim of this platform was to serve as “some intelligent software, which
combines all the specific knowledge; so you know something, I know something, but if
we put that together, there is something on a higher level”. Furthermore, the platform
was also developed to trigger “collaboration with other organizations such as NGO,
technical universities and government agencies, which will benefit the development
16 The C,mm,n collaboration platform has a traffic light rating system for showing the amount of

activity of people and projects with red showing inactive members or projects and green showing
active members or projects.
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Given that C,mm,n evolves around the design and development of electric vehicles
and operates under an open source license, the production, sharing and use of design
sketches and drawings—i.e. representations—are crucial for the core task of the
community.
“The blueprints of the C,mm,n car, the services and business cases developed are publicly available under an open source license.”
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of ‘C,mm,n’ products.” Yet, in practice little interaction appears to occur between the
members of C,mm,n except for the occasional garage meetings and subsequent online
discussions that are triggered by these meetings.

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

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

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

7.3.3 I&I

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

Given that I&I encompasses multiple project teams which each consist of people from a
variety of backgrounds, the diversity in project teams provides the necessary conditions
for reflection to take place, as reflected in the following remarks of team members.
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“The different backgrounds ensure that everybody is critical on different
topics, gives attention to different aspects in the innovation process, looks
at the innovation from different perspectives, makes use of their knowledge
where it will be useful and provide a lot of creativity and innovativeness
during the project.”
Another respondent indicated:

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

As abovementioned, the I&I teams discussed that the transient nature of the project
made it easier for them to be critical and to express one’s ideas and opinions more
freely. Consequently, the groups emphasized that this open discussion of ideas helped
them to be generative.
“In our case we had perfect communication, which influenced the final
result because all the time we were discussing, negotiating and sharing
different kinds of solutions, so everybody shared freely the ideas and then
we analyzed them later.”
And

“There where many different (and clashing) opinions in our group. We’ve
had a large amount of discussion and negotiations on both small and big
topics. This made that in the end most of the innovation was something
that was thought about and criticized by most of the group”.
Additionally, an analysis of the blogs and the I&I platform reveals that people
actively responded to each other’s ideas and posts. The teams explicitly acknowledged how these reflections stimulated the innovativeness of the project, being
critical, negotiating different opinions and analyzing the same issue from different
perspectives.
“E.g. the blog is filled with a very diverse set of ideas and challenges. All
based on the different perceptions of the group members. The reactions
on each other’s posts and comments, thus the interaction, were therefore
of great importance to the final result”.
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“I think that interactions are crucial in any group innovation process. When
you are working with different members in an innovation process you get
all sorts of ideas. Every member has a different background with different
personalities. I really think this helps to come up with a good project.”

Exploring Generative Collectives

Given that the I&I teams had very little time to complete an innovation, intense
interactions and collaborations were crucial to pass through all the stages of the
innovation project and deliver an innovation concept within the four months
timeframe. Almost all teams reported high levels of interaction and argued that
this was positively related to the outcome of the project:

Most teams emphasized that interactions were important at every stage of the process
and had an important effect on the innovativeness of the end product:
“Interactions with the group members in every stage of the process affect
the end result. I think in a good matter. By interacting with each other,
everyone has a different point of view and by combining these views, the
result will get better.”

Another respondent said:

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

Finally, given the need to adequately coordinate the design and development of the
innovation process, the production, sharing and use of representations was crucial
throughout this process. The importance of representations for creating a common
understanding or common ground, from which the group is able to coordinate
teamwork, was emphasized repeatedly:
“These representations have a positive effect to the innovation process,
because the group can have deeper understanding on the result and the
process the group should follow to reach this result”.

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

7.3.4 Juxtaposing Cognitive Processes in the Three Case Collectives

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

7.4 Technology

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

7.4.1 Nabuur

Nabuur offers its members a website (see Appendix 7.1) including a chat function
and a blog as well as the ability to join the Nabuur groups on different social network
sites, namely LinkedIn, Facebook and Twitter (see Appendix 7.1).
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Cognitive Degrees
of Freedom

Nabuur

C,mm,n

I&I

Level of reflection

Habitual action
 Activities are
performed
without significant
contemplation
about alternatives or
applicability
 No attempt is made
to understand or
challenge underlying
concepts or ideas

Habitual action
 Activities are performed
without significant
contemplation
about alternatives or
applicability
 No attempt is made to
understand or challenge
underlying concepts or
ideas

Critical reflection
 Teams recognized,
critically reviewed and
challenged underlying
assumptions.
 Critical reflection was
triggered by diversity of
members

Level of
interaction

Generally low
interaction; yet, during
the emergence or
important evolution of
projects higher
 Primarily one-way/
asynchronous
delivery of
information rather
than two-way
exchange

Generally low interaction;
yet, during the emergence
or important evolution of
projects higher
 Primarily one-way/
asynchronous delivery
of information rather
than two-way exchange

Generally high interaction
 Everyone is engaged
in dialogues, including
people from outside
teams
 Use of both
synchronous and
asynchronous
communication means

Level of
representation

Generally low levels
of representation
using global cognitive
representations
 Mere linguistic
descriptions of
projects

Generally low levels
of representation
using global cognitive
representations
 Mere linguistic
descriptions of projects
 Yet, more concrete
representations were
used more frequently
in the early days of the
collective

Generally high levels of
representation using
concrete physical
representations
 Visual representations
regarding project
progress and outcome
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Table 7.2 Juxtaposing Cognitive Degrees of Freedom in the Three Case Collectives

Tailorability refers to the extent to which users are allowed to modify and redesign
the technology in the context of use. Nabuur emphasizes the importance of having a
website that serves the needs of the people using it:
“I think more emphasis should be given to the local representatives
from the villages. I’m worried because they are the ones that are really
encountering these problems [with the website]. The changes on the
website are trying to facilitate them to continue their work.”
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Another respondent stated:

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

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

Yet, despite these requests, the website has not been changed or adapted accordingly:
neither by the users, who do not have the ability or authority to do so, nor by the
designers who are supposed to support the users. Hence, the Nabuur website appears
to offer no possibilities for user-desired and user-initiated tailorability.
With respect to openness, the platform is moderately open. Despite that “Everybody
can join” and that some information on the website is publicly available, people need
to sign up and become a member in order to view blog posts and chats, as well as to
share posts and contribute. Furthermore, in order to become a member of the groups
of LinkedIn, Facebook and Twitter, one needs to obtain permission.
In short, Nabuur’s website and groups have a low level of tailorability and a moderate
level of openness.

7.4.2 C,mm,n

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

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

Exploring Generative Collectives

However, the online collaboration platform, which is the most important place for
collaborative innovation in C,mm,n, is not tailorable. People can only use existing
features, but can neither adapt nor suggest new functionalities. Hence, the online
collaboration platform offers no possibilities for user-desired or user-initiated
tailorability.

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

7.4.3 I&I

The I&I teams used an open innovation and collaboration portal (see Appendix 7.3)
where members of the teams can create, enrich and evaluate innovative ideas and
to share knowledge internally and externally (e.g. with other teams).
Most teams indicated they were dissatisfied with the platform since it was too
complex, difficult to use and they were not able to adapt it or make changes.
“The software was too complex to understand straight away and too
limited to do the things we really wanted.”

Furthermore, some teams even argued the system actually “had a more hindering effect
on the final result” due to its closeness, such as “In [the platform], the means we had in our
hands were pretty fixed and organized, and they did not leave us with many possibilities
for expanding our creativity.” As such, the I&I platform was a closed rather than an open
system and this was perceived as a restriction of the generative potential of the teams.
Furthermore, the teams also explicitly mentioned the lack of tailorability of I&I.
“We found it [the platform] to be a rather static system with little adaptation
possibilities. A system with more customization possibilities, allowing the
project team to decide for themselves the necessary elements for the
collaboration process, seems to be a more flexible and adaptive solution”.
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Another respondent said:

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

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

As a result of the lack of tailorability and openness of the innovation portal, the
majority of teams indicated that they began to adopt alternative platforms (see
Appendix 7.3), which they felt were more interactive and collaborative and which
could be “customized to needs”.
“We finally abandoned the whole system [the portal] and only used
Dropbox, GoogleDocs, a Facebook group and the Wordpress blog as
collaboration media, which was actually a great combination.”

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

7.4.4 Juxtaposing Technological Platforms of the Three Case Collectives

With respect to the technological platforms employed by the three case collectives,
the different levels of tailorability and openness are summarized in Table 7.3. In
short, all collectives display low levels of tailorability. With respect to openness, the
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Juxtaposing Technological Degrees of Freedom in the Three Case Collectives

Technological
Degrees of Freedom

Nabuur

C,mm,n

I&I

Level of tailorability

No tailorability
 Preference for userdesired tailorability,
however, this does
not occur in practice
 No user-initiated
tailorability

No tailorability
 No user-desired and
no user-initiated
tailorability

No tailorability
 No user-desired and
no user-initiated
tailorability
 Yet, teams switched to
other technologies that
were more tailorable

Level of openness

Moderate
 Most information is
publicly available
 Participation and
contribution requires
registration

Moderate
 Most information is
publicly available
 Participation and
contribution requires
registration

Low
 Closed platform
 Yet, teams switched to
other technologies that
were more open

Exploring Generative Collectives

Table 7.3

platforms used by Nabuur and C,mm,n are moderately open, whereas the formal
innovation portal used by I&I was closed.

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

Based on the above discussions of structure, cognition and technology in the three
case collectives—Nabuur, C,mm,n and I&I—these collectives can be plotted as
an equalizer in order to determine their respective level of collective generative
capacity.
Nabuur scores relatively low on all dimensions, except for the moderate score for the
level of openness of its platforms. As such, Nabuur’s expected generative capacity
score is 1.7, the average of the seven dimensions of generative collectives (see Figure
7.2). This low level of collective generative capacity is supported by the data
from this multiple-case study. A few of Nabuur’s projects have generated relatively
successful outcomes, yet, overall Nabuur displayed low levels of generative capacity
with respect to its main aim—revolutionizing the status quo in poorer regions in
the world.
C,mm,n scores relatively low on all dimensions, except for the moderate score for the
level of openness of its platforms. As such, C,mm,n’s expected collective generative
capacity score is 1.9, the average of the seven dimensions of generative collectives
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(see Figure 7.3). This low level of collective generative capacity is supported
by the data from this multiple-case study. Only some of C,mm,n’s projects have been
relatively successful—primarily in the beginning of the collective—yet, overall
C,mm,n displayed only low levels of generative capacity with respect to its main
aims—rejuvenating, reconfiguring, reframing and revolutionizing mobility in order
to make it more sustainable.
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Figure 7.2 The Equalizer of Nabuur’s Collective Generative Capacity.
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Figure 7.3 The Equalizer of C,mm,n’s Collective Generative Capacity.
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Figure 7.4 The Equalizer of I&I’s Collective Generative Capacity.
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I&I scores relatively high on all dimensions, except for the low levels of tailorability
and openness of the platforms. As such, I&I’s expected collective generative capacity
score is 5.1, the average of the seven dimensions of generative collectives (see
Figure 7.4). Yet, if it is taken into account the fact that most teams switched to other,
more tailorable and open, technologies, the overall expected collective generative
capacity score becomes 6, which is a relatively high level of collective generative
capacity. This conclusion is supported by the findings which indicate that since all
of the I&I projects succeeded—in the sense that all innovations were successfully
prototyped—I&I displays high levels of generative capacity with respect to its main
aim—rejuvenating.
The findings from the three case collectives have been summarized in Table 7.4
below in order to provide an overview of all structural, cognitive and technological
dimensions of Nabuur, C,mm,n and I&I as well as to compare these scores to the
collective generative capacity levels of the collectives.

7.6 Discussion

Based on a longitudinal multiple-case analysis of Nabuur, C,mm,n and I&I, several
preliminary conclusions regarding the relations between structure, cognition and
technology, on one hand, and collective generative capacity, on the other hand can
be drawn.
Table 7.4

Juxtaposing Collective Generative Capacity in the Three Case Collectives

Dimensions

Nabuur

C,mm,n

I&I

Structure

Stable and hierarchical

Stable and hierarchical

Lateral and transient

Cognition

Little reflection,
interaction and few
representations

Little reflection,
interaction and few
representations

A lot of reflection,
interaction and many
representations

Technology

Non-tailorable and
moderately open

Non-tailorable and
moderately open

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

Collective
Generative Capacity

Low
 Few successful projects
 Lack of activity

Low
 Few successful projects
 Lack of activity

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

Second, as proposed in the theory section of this thesis, the cognitive dimensions
of reflection, interaction and representation are expected to be positively related to
collective generative capacity. The findings of this study provide support for these
three propositions regarding cognition. On the one hand, both Nabuur and C,mm,n
are characterized by little reflection, interaction and a lack of representations, hence,
displayed relatively low levels of collective generative capacity, as was anticipated.
Furthermore, members of Nabuur emphasized how the lack of representations
restricts, as well as how an increased use of representations could enhance, the
generative process. On the other hand, the I&I teams reported intense reflection,
interaction and representation, hence, display relatively high levels of collective
generative capacity. Furthermore, the teams of I&I explicitly reported that the
reflections, interactions and use of representations throughout the innovation
processes supported the generative process and outcome.
Third, as proposed in the theory section of this thesis, the technological dimensions
of tailorability and openness are expected to be positively related to collective
generative capacity. The findings of this study provide support for these three
technology-related propositions. Both Nabuur and C,mm,n are characterized by low
levels of tailorability and moderate levels of openness, hence, display relatively low
levels of collective generative capacity. Moreover, as explicitly and repeatedly stated
by the members of Nabuur, a platform that would better serve the needs of the users
would benefit the overall generative process as well as generative outcomes. The I&I
teams reported low levels of tailorability and openness, yet, still display relatively
high levels of collective generative capacity. This can be most likely explained by the
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In addition to a confirmation of the theoretical propositions underlying this study,
these results also validated the structural typology of generative collectives and the
equalizer of collective generative capacity. Both frameworks appear to adequately
predict the observed generative capacity of collectives based on an assessment
of their structural characteristics or all characteristics—structural, cognitive, and
technological—respectively.
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fact that the teams employed other technologies that were more tailorable and open
than the designated platform as well as by the relatively high score of I&I teams on
the structural and cognitive dimensions. Furthermore, the teams of I&I explicitly
reported that tailorability and openness are important features of a system that aims
to support generative processes.

A closer inspection of the findings suggests that relations may exist between the
different dimensions. For instance, the I&I teams reported that a more transient and
lateral structure allowed them to interact more freely and openly, to share ideas, and
to voice opinions. Therefore it appears that rather than having a direct or immediate
effect on collective generative capacity, the two structural dimensions of transience
and laterality might have an indirect effect on collective generative capacity by
influencing the cognitive processes of reflection, interaction and representation.
Similar results were found with respect to the two technological dimensions of
tailorability and openness. The I&I teams reported that more tailorable and open
systems allowed them to better interact with each other, to comment on each others’
opinions more efficiently and to share representations in a simple manner. Hence,
rather than having a direct effect on collective generative capacity, technology also
indirectly affects collective generative capacity by influencing the cognitive processes
of reflection, interaction and representation.
Therefore, based on these preliminary findings it appears that the cognitive processes
of reflection, interaction and representation are the most important dimensions
of a collective in order to be highly-generative. These processes may be enhanced
or reduced depending on whether the structural or technological dimensions of a
collective supports or restricts distributed cognition. In the next chapters, the role
and importance of the different dimensions as well as the relations among structure,
cognition and technology will be explored further.

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

Nabuur Platform

Nabuur Facebook Group
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Nabuur LinkedIn Group

Nabuur Twitter Page
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Appendix 7.2 C,mm,n Systems

C,mm,n’s Online Collaboration Platform

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

I&I Innovation Portal

I&I Blog
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Collective Generative Capacity: Unraveling the
Effect of Structure, Cognition and Technology

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

In this chapter, the aim is to analyze whether and how the generative capacity of
collectives depends on three dimensions, namely: (1) the structure of the collective;
(2) the cognitive processes that occur within and between members of the collective;
and (3) the technology that provides the environment in which this collective acts
and interacts. Consequently, the framework as proposed in the theory section to this
thesis is used in order to answer two related questions, namely how and why are
some collectives more generative than others.
Most of the current literature regarding online communities and groups consists
of case studies (Johnson, 2001), thereby focusing on one community in particular
without providing a holistic overview of important dimensions of online collectives
for creativity and innovation in general. To fill this void in the literature, the Q-method
is used to explore and analyze the relations between cognition, structure, technology,
and collective generative capacity across different Internet-based collectives. The
Q-method is valuable as it allows us to move beyond providing a mere assessment of
whether these relationships exist to an in-depth and holistic understanding of how
and why these relationships exist (Thomas and Watson, 2002).
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In what follows, I will briefly present the results of the Q factor analysis as explained
in detail in Chapter 6.3 Finally, this chapter concludes with a discussion of the findings
and implications for theory and practice.

8.2 Results

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

8.2.1 Factor 1: Collective Generative Capacity through Interaction and Reflection

Participants that load significantly on Factor 1 (see Table 8.2) strongly believe
that interaction and reflection for generating and sharing ideas represent the core
processes of Internet-based collectives and are imperative to evoking and enhancing
collective generative capacity. It is when people interact in Internet-based collectives
that the sharing of ideas is enabled, out-of-the box thinking is instigated and
consequently creativity and innovation is enhanced. Furthermore, Internet-based
collectives provide people with a means to obtain information and share knowledge
with everybody, including experts in specific domains.
‘The strength [of Internet-based collectives] is the interaction with other
people. Creativity is stimulated through out-of-the box thinking and the
learning of ideas one would not think of themselves.’

Additionally, participants loading on Factor 1 hold the opinion that online platforms
represent the best means for spreading knowledge and sharing information.
According to the participants, online platforms provide a fast and unbiased medium
compared to other forms of media.
‘Almost everybody has access to social media and can tell the world what
they believe is worth spreading.’

17 See Appendix 6.4 in Section 3 of this thesis.
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Factor

Eigenvalues

Factor 1

Factor 2

Factor 3

1

9.8825

1.0000

0.6272

0.6121

2

1.6150

0.6272

1.0000

0.5402

3

1.3237

0.6121

0.5402

1.0000

* Same as Table 6.5 in Chapter 6.

Table 8.2 Distinguishing Statements for Factor 1 (p < .05)
Statements
15.

Factor 1
value score

Dimension

Interactions with diverse people in social media helps you to think outof-the-box

4

1.83

C-I

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

2

1.15*

C-Rp

24.

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

2

1.05

T-Rf

18.

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

1

0.72*

T-A

16.

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

0

0.09

T-A

31.

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

0

-0.32*

S-H

11.

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

-1

-0.40

C-I

3.

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

-1

-0.65*

S-S

13.

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

-2

-1.30*

C-Rf

37.

Social media is not about stimulating future learning through
knowledge sharing

-3

-1.31

C-Rp

2.

Unraveling Collective Generative Capacity

Table 8.1 Eigenvalues and correlations of factors*

* Indicates significance at p < .01.

Consequently, participants argue that Internet-based collectives and social media
will be the best means for spreading knowledge in the future as these media are
rapidly spreading and gaining popularity. These media will be imperative to sharing
knowledge, interaction, and reflection, hence, key for future collective generative
capacity.
‘Social media is the way to share information in the future!’
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In short, then, participants who strongly agree with Factor 1 hold that Internet-based
collectives are important places for interactions and reflections to occur between
people and that—by bringing people together in dialogues and negotiations—these
collectives provide an important foundation for collective generative capacity
to emerge and evolve.

8.2.2 Factor 2: Collective Generative Capacity through Representation

Participants that load significantly on Factor 2 (see Table 8.3) primarily emphasize the
importance of representation, that is, of documenting and subsequently exchanging
ideas and knowledge. Evidently, participants still also emphasize the importance of
interaction in this respect.
‘In your work it is important to interact with people from the same work
field. Online one can get into contact with experts easily, share ideas, read
what others wrote, gain new information and get more ideas yourself.’

In this context, participants argue that the documenting—i.e. representing—of
generative acts enables other people to expand on and improve previous work rather
than reinventing the wheel.
‘It would be weird and a waste not to document innovation.’

Furthermore, participants emphasize that representations inspire and therefore
trigger new cycles of idea generation and innovation.
‘Innovation comes into being when you see what others are doing.’

Additionally, representing ideas also triggers new cycles of reflection:

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

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

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

In short, then, participants who strongly agree with Factor 2 submit that representations are indispensable means for spreading and documenting knowledge, for
triggering interactions and reflection and therewith for evoking and encouraging
collective generative capacity.
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Statements

Factor 2
value score

Dimension

15.

Interactions with diverse people in social media helps you to think outof-the-box

3

1.29

C-I

5.

Written and visual documentation of innovations leads to more
innovation

3

1.24*

C-Rp

26.

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

1

0.51*

S-H

32.

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

1

0.50

S-S

39.

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

1

0.44*

C-I

30.

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

1

0.41*

S-H

38.

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

0

0.06

T-A

28.

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

-1

-0.06*

T-R

24.

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

-1

-0.57*

T-R

29.

Abstract and vague documentation of innovations leads to more
innovation

-3

-1.66

C-Rp

12.

Online communities should not document innovation so it can be reinterpreted in the future

-4

-1.79*

C-Rp

3.

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

-4

-2.20*

S-S

Unraveling Collective Generative Capacity

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

* Indicates significance at p < .01.

8.2.3 Factor 3: Collective Generative Capacity through Lack of Structure
Participants that load significantly on Factor 3 (see Table 8.4) focus on elements of
structure in their individual reflections. They believe that within an online collective,
hierarchical organization and coordination is not a prerequisite for evoking and
enhancing innovation. Rather, they argue that too much hierarchy and structure
acts as an impediment to creative thinking. Participants propose that a more chaotic
model, as characterized by the lack of strict rules and procedures, helps people to
think out of the box and become more creative and innovative.
‘I’m an advocate of as little hierarchy as possible, lots of freedom and
happiness, let things happen by chance.’

211

Chapter 8

Unraveling Collective Generative Capacity
Table 8.4 Distinguishing Statements for Factor 3 (p < .05)
Statements
1.

Factor 3
value score

Dimension

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

4

1.98*

S-H

24.

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

3

1.79

T-R

36.

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

3

1.41*

S-H

15.

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

1

0.53

C-I

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

1

0.43*

S-S

35.

Online interaction helps people to challenge and transform popular
assumptions

1

0.38*

C-Rf

33.

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

0

0.16*

C-Rf

6.

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

0

0.14

C-I

-2

-1.19

S-S

3.

25.

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

* Indicates significance at p < .01.

Interestingly, participants do not explicitly mention stability as an impediment to
collective generative capacity. Nevertheless, by emphasizing the negative effect of
rules and procedures on collective generative capacity, they do indirectly express the
belief that more stable collectives—characterized by clear rules and procedures—
likely diminish collective generative capacity.
‘You should create a framework in which members are flexible and can
interact freely, and then people become creative and innovative.’

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

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

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

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

Unraveling Collective Generative Capacity

generative capacity and that for collectives be generative, free and open structures
are essential. Similarly, open technologies are perceived to further enable and enhance
collective generative capacity.

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

Third, the aspect of technological degrees of freedom did not emerge from the data
as a separate factor and was also not frequently mentioned by participants during
the reflective interviews. Nevertheless, through a separate analysis of the Q-sorting
results for the technology statements that were found significant, it became evident
that the general opinion of the participants is that technology—like structure—should
be designed in such a way that it allows maximum freedom in use in order to enable
interaction, reflection, and collective generative capacity.
‘You have to design technology in a way that you can do whatever you want.’
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Therefore, it appears that participants do agree with the propositions regarding
the relation between technology and collective generative capacity. Hence, it can be
concluded that higher levels of tailoribility and openness are positively related
to collective generative capacity.

In sum, it appears that the cognitive processes of interaction, reflection and representation represent the core of generative acts in Internet-based collectives. In other
words, these processes are most significant for influencing the degrees of freedom
and inherent agility of a collective that subsequently results in high generative capacity. Additionally, structure and technology—when designed in such a way that they
are flexible and open, rather than restrictive—represent the supportive context and
tools for enabling and encouraging people to interact, represent and reflect freely in
the course of being generative. Based on these insights as well as the findings from
the longitudinal multiple case study presented in the previous chapter (Chapter 7), a
renewed process model of collective generative capacity is proposed (see Figure 8.1).
As Figure 8.1 suggests, structural and technological degrees of freedom have both
a direct effect on the generative capacity of Internet-based collectives as well as an
indirect effect, which is mediated by cognitive degrees of freedom. Furthermore, the
findings from this study suggest that cognitive and structural degrees of freedom
are more important for predicting collective generative capacity than technological
degrees of freedom, since the latter did not emerge as a separate factor. Hence, based
on the current findings it is difficult to deduce if there is also a direct relationship
between technological degrees of freedom and collective generative capacity or if it
is fully mediated by cognitive degrees of freedom.

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

of freedom—on the one hand—and collective generative capacity—on the other
hand. Furthermore, it was relevant for obtaining a qualitative, in-depth and holistic
understanding of underlying ideas and perceptions regarding these relationships.

Based on the above findings, this study provides two important contributions. First,
by conceptualizing generative collectives, a more general framework is provided for
analyzing, understanding, and classifying Internet-based group activities of all sorts
occurring in a wide range of collectives. Second, by testing and identifying a process
model of collective generative capacity, a framework for assessing Internet-based
collective according to their levels of generative capacity is offered. These insights
are relevant to those who wish to study Internet-based generative collectives of all
sorts as well as to those who engage in the design of positive environments and tools
that are conducive to collective generative capacity. In order to enhance generative
capacity within an online collective, interaction, reflection and representation are
most important and can be supported and encouraged by a properly designed
structure and technology.
To conclude, generative collectives evolve around people; hence, it is the people and
the interactions among them that make some collectives more generative than others.
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Therefore, interaction, reflection and representation are the core cognitive processes
that constitute generative acts within online collectives. Additionally, depending
on how enabling the structure and technology of a collective is, an environment
emerges in which interaction, reflection, representation and hence collective
generative capacity can flourish. Whereas generative collectives are inhibited in
restricted, regulated and highly organized environments for action and innovation,
they thrive in open, free and loosely organized environments that enable a fluid set
of heterogeneous actors to interact, reflect and represent collectively.
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Chapter 9
Testing the Three-Factor Model of
Collective Generative Capacity

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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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

Testing the Three-Factor Model of Collective Generative Capacity

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

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 reestimated 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
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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

H3b

Tech

Cogn

0.206

2.799

< 0.01

not supported
***

Supported
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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.

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
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Table 9.2

1

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

Change in the t-value relative to the proposed structural model tested shown in Figure 9.3.

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
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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.

Testing the Three-Factor Model of Collective Generative Capacity

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.

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 contradictory, 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

226

Revised Structural Model.

Chapter 9

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 Internetbased 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.

Testing the Three-Factor Model of Collective Generative Capacity

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 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 dependent 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 contradictory 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 collective 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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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 representation 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.

Testing the Three-Factor Model of Collective Generative Capacity

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.

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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Disentangling Distributed Cognition in
Generative Collectives18

10.1 Introduction
Cognition in collectives is a distributed phenomenon, in which individuals think
and act in ways that take other people and their interdependencies into account, in
order to enable shared learning and collective actions (Hutchins, 1990, 1991, 1995;
Boland et al., 1994). Hence, distributed cognition lies at the heart of generative acts
and involves a process whereby individuals in generative collectives 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 generative acts of creativity, innovation and change.

Based on distributed cognition theory, three cognitive processes are distinguished
that lie at the heart of generative acts, namely reflecting, interacting and representing
(Boland et al., 1994). When these processes occur, generative acts emerge from the
actions of multiple individuals operating as a collective. Such cognitive processes are
not present in or outside the individuals taken separately, even though each individual
contributes to them, rather distributed cognition resides in the interrelations
between the minds and activities of individuals (Weick, 1993). Distributed cognition
thus emerges from actions (Follett, 1924); hence, it is when actions of an individual
begin to converge with actions of other individuals in the collective that distributed
cognition is enacted.
Distributed cognition and its three constituent processes of reflection, interaction
and representation—in particular in the context of Internet-based generative
collectives—are influenced by artefacts (e.g. information technologies and systems).
This implies that systems can be designed and developed in order to evoke and

18 This chapter is adapted from a full research paper dealing with affordances of the Generativity

Support applications, which was presented at the International Conference on Information Systems 2011 in Shanghai, China.
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enhance reflection, interaction and representation and thereby collective generative
capacity. In this study, the role of two Generativity Support applications in evoking
and encouraging processes of reflection, interaction and representation is analyzed
when compared to one Baseline application that served as a benchmark. Furthermore,
the role of these three processes of distributed cognition for affecting collective
generative capacity is examined.
Therefore, in short, this study addresses the following two research questions:
1. What is the effect of Generativity Support applications on the distributed
cognitive processes of reflection, interaction and representation in
generative collectives?
2. What are the effects of reflection, interaction and representation on
the generative capacity of collectives?
In order to answer these two research questions, nine group experiments were
conducted in which groups were asked to solve a challenge involving collective
generative capacity using the three applications. These applications included two
Generativity Support applications and one Baseline application that served as a
benchmark. Generativity Support applications19 aim to enhance people’s generative
capacity, that is, the ability to produce new configurations and possibilities, to reframe
the way we see and understand the world and to challenge the normative status quo
in a particular task-driven context (Avital and Te’eni, 2009).

Given the small sample size and the limited in-depth insights obtained from the
experiments alone, the experimental results were augmented and enriched with
findings from ethnographic and interaction analyses of video data from the nine
group experiment in order to untangle and explain the effects of Generativity Support
applications on distributed cognition as well as the effect of distributed cognition on
collective generative capacity.
Combining quantitative and qualitative results, it is evident that the two Generativity
Support applications evoke significantly higher levels of reflection, interaction
and representation—i.e. distributed cognition—than the Baseline system.
Additionally, the results show that observed periods of increased reflection,
interaction, and representation during the experimental sessions coincide with
observed periods of enhanced idea generation. These results thus demonstrate
19 The Generativity Support applications were implemented for this study. The applications

themselves were designed by Orr Mendelson using the Generativity Support Tools Factory.
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In short the findings of this study contribute to an understanding of the importance
of distributed cognition for enabling collective thinking and acting in generative collectives. Furthermore, the results contribute to insights regarding the important role
systems play in evoking those processes of distributed cognition that subsequently
enable and enhance the generative capacity of these collectives.

10.2 Theoretical Background

Since the theoretical background on distributed cognition has already been explored
in detail in the theory section to this thesis (see Chapter 3.3), this section will merely
discuss the theoretical background on Generativity Support applications in order to
set the stage for understanding the applications that were developed and tested in
this study.

Disentangling Distributed Cognition in Generative Collectives

that systems play an important role in evoking and enhancing distributed cognition
and that, in turn, processes of distributed cognition are important for enhancing the
generative capacity of collectives.

10.2.1 Generativity Support Applications

As explored earlier in Chapter 2.2, generativity refers to the ability to originate, produce
or procreate. The concept of generativity has been used effectively in multiple social
science disciplines in order to refer to the drive to revitalize or rejuvenate; the production
of novel configurations and new possibilities; as well as an attempt to challenge the
normative status quo (see Avital and Te’eni, 2009; Van Osch and Avital, 2010).
In the context of Generativity Support applications, the notion of generative capacity
is particularly important, which refers to one’s ability to produce new configurations
and possibilities, to reframe the way we see and understand the world and to
challenge the normative status quo in a particular task-driven context (Avital and
Te’eni, 2009). Hence generative capacity refers to the ability of a person or a group
to generate creative ideas that lead to innovation or produce overall value.
More specifically, generative capacity may refer to three, related, abilities, namely:
1. The ability to produce new configurations or alter existing ones (i.e.
rejuvenate and reconfigure)
2. The ability to reframe the way we see and understand the world

3. The ability to challenge and transform the status quo (i.e. revolutionize)
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Hence, when applied to a collective, rather than an individual, collective generative
capacity refers to the ability of a group of people (i.e. a collective) to engage in acts
of rejuvenating, reconfiguring, reframing and revolutionizing within a particular
goal-driven context.

Generative Support applications aim to enhance the generative capacity of individuals
and groups by structuring the generative process. Based on the concept of generative
capacity, Avital and Te’eni (2009) offer three broad design directives for generative
designs—evocative, adaptive and open-ended. For each of these design directives,
they propose a set of operable features that contribute to ability of a system to evoke
and enhance people’s generative capacity. In this study two of the proposed design
features are further adopted and further developed, namely:
1. Visualization: the system should incorporate human-centered
visualization tools that enable seeing multiple dimensions, such as
visual representations and digital images. Visualization provides
the ability to see an object from multiple perspectives and to search
for new insightful points of view, hence, can thereby enhance one’s
generative capacity.

2. Integration: the system should incorporate human-centered integration tools that enable linking and aligning interdependent domains,
objects or processes. Integration provides the ability to overlay or
merge views and to promote system-wide boundary crossing and crossfertilization, hence, can thereby enhance one’s generative capacity.

Chapter 6.5 further described in detail how these design features were implemented
into the self-developed Generativity Support applications and the differences between
the three applications.

10.3 Results

In what follows, the main research questions underlying this study will be answered,
namely: 1) what is the effect of Generativity Support applications on reflection,
interaction and representation? and 2) what are the effects of reflection, interaction
and representation on collective generative capacity? Hereto, a set of rich descriptions
of the processes of reflection, interaction and representation that occurred for each
of the three applications—Baseline, Visualization, and Semantics—across the two
settings is presented. These descriptions amalgamate the findings from the interaction
analysis of the video data with the results from the one-way ANOVA comparing the
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Given the intricate nature of generative processes, the richness of the data can
be partially captured through a textual description alone. Therefore, the textual
descriptions are augmented with a collage of pictures per application and provide a
link to a set of short video clips20 from different groups and sessions. These pictures
(see Appendix 10.2) and clips visualize and enrich the findings from the experiments
so as to capture the complexities and idiosyncrasies of processes of distributed
cognition and idea generation.

However, before going into the details with respect to the effect of the three cognitive
processes—reflection, interaction and representation—on collective generative
capacity, a summary overview of all results is provided in Table 10.1 and Figures
10.1 and 10.2. It includes the classification of the level of reflection, interaction and
representation per group and per application (i.e. session), as well as the generative
outcomes in terms of quantity and quality of ideas.

Disentangling Distributed Cognition in Generative Collectives

levels of reflection, interaction, representation and collective generative capacity for
the three systems across the two settings.

In what follows, the relations between the three processes of distributed cognition
and collective generative capacity sequentially will be discussed, in order to explain
how the different applications affect reflection, interaction and representation, and
how these in turn influence the generative capacity of the experimental groups.

10.3.1 Reflection and Collective Generative Capacity

Reflection refers to the questioning and challenging of fundamental assumptions that
form the basis for collective acts. In the context of the group experiments, reflection
involves the questioning and challenging of one’s own and others’ ideas in order
to support the improvement of ideas and solutions regarding the experimental
challenge.

In general, none of the experimental sessions displayed high levels of reflection,
which may be related to the nature of the challenge which specified that people
had to generate as many solutions as possible, not necessarily that they had to
develop one solution in detail. Nonetheless, there was a clear difference in the level
of reflection between the sessions using the Baseline application and the sessions
using the Visualization or the Semantics application. The videos showed no signs of
reflection during the sessions using the Baseline application, as evident by the lack
20 The videoclips can be watched on http://vimeo.com/album/1585917 (password: icis2011).
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C,mm,n

Table 10.1

Baseline
Visualization
Semantics
Baseline
Visualization
Semantics
Baseline
Visualization
Semantics

2

3

Baseline
Visualization
Semantics
Baseline
Visualization
Semantics
Baseline
Visualization
Semantics

1

2

3

AVG

Baseline
Visualization
Semantics

Session

1

Group
number

Summary of Results

Low
Moderate
Moderate

Low
Moderate
Moderate

Low
Moderate
Moderate

High
Moderate
Moderate
Low
Moderate
Moderate

Low
Moderate
Moderate

Low
Moderate
Moderate

Level of
reflection

Low
Moderate-High
High

Low
Moderate-High
High

Low
Moderate-High
High

High
Moderate-High
High
Low
Moderate-High
High

Low
Moderate-High
High

Low
Moderate-High
High

Level of
interaction

Low
High (house)
Moderate

Low
High (domino)
Moderate

Low
High
Moderate

Low
Moderate
Moderate-Low
Low
Moderate
Low

Low
Moderate
Moderate-Low

Low
Moderate
Moderate-Low

Level of
representation

1.00 (18)
1.17 (21)
0.83 (15)

1.00 (12)
1.91 (23)
0.83 (10)

1.00 (19)
0.79 (15)
0.79 (15)

1.00 (9)
0.89 (8)
1.22 (11)
1.00 (8.33)
1.22 (9.00)
1.32 (9.67)

1.00 (6)
2.17 (13)
2.33 (14)

1.00 (10)
0.60 (6)
0.40 (4)

Quantity of ideas

1.00 (7.2)
1.03 (7.4)
1.04 (7.5)

1.00 (4.3)
1.30 (5.6)
1.21 (5.2)

1.00 (5.2)
0.73 (3.8)
1.17 (6.1)

1.00 (4.22)
1.13 (4.75)
1.85 (7.82)
1.00 (4.90)
1.14 (5.41)
1.33 (5.83)

1.00 (4.67)
1.53 (7.15)
1.16 (5.43)

1.00 (5.80)
0.75 (4.33)
0.98 (4.25)

Quality of ideas

1.00
1.1
0.94

1.00
1.61
1.02

1.00
0.76
0.98

1.00
1.01
1.53
1.00
1.17
1.32

1.00
1.84
1.74

1.00
.68
.69

Std. Collective
Generative Capacity
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Baseline
Visualization
Semantics

AVG

Baseline
Visualization
Semantics

Baseline
Visualization
Semantics

6

AVG*

Baseline
Visualization
Semantics

5

Low
Moderate
Moderate

Low
Moderate
Moderate

Low
Moderate
Moderate

Low
Moderate
Moderate

Low
Moderate
Moderate

Low
Moderate-High
High

Low
Moderate-High
High

Low
Moderate-High
High

Low
Moderate-High
High

Low
Moderate-High
High

Low
Moderate-High
Low-Moderate

Low
High
Moderate

Low
High
Moderate

Low
High (house)
Moderate

Low
High
Moderate

1.00 (13.0)
1.21 (14.4)
1.02 (11.2)

1.00 (17.7)
1.19 (19.7)
0.72 (12.7)

1.00 (13)
1.46 (19)
0.69 (9)

1.00 (21)
0.67 (14)
0.29 (6)

1.00 (23)
1.13 (26)
0.91 (21)

1.00 (5.7)
1.07 (6.0)
1.19 (6.2)

1.00 (6.5)
1.00 (6.5)
1.04 (6.6)

1.00 (7.8)
1.10 (8.6)
0.95 (7.4)

1.00 (7.1)
0.94 (6.7)
1.10 (7.8)

1.00 (7.7)
0.86 (6.6)
0.75 (5.8)

1.00
1.14
1.11

1.00
1.10
0.88

1.00
1.28
0.82

1.00
0.81
0.70

1.00
1.00
0.83
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* Given the standardization of the scores of the different settings—C,mm,n and Children—it is possible to calculate a standardized average for all groups, however, the
unstandardized (i.e. raw) average is less meaningful given the differences in scores for quantity and quality of ideas across the two settings.

All groups

Baseline
Visualization
Semantics

4
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16

14

12

10

Quantity of Ideas

8

Quality of Ideas
6

4

2

0

Baseline

Figure 10.1

Visualization

Semantics

Level of Collective Generative Capacity per Application.

6

5

4

Baseline

3

Visualization
Semantics

2

1

0

Reﬂection

Figure 10.2

Interaction

Representation

Processes of Distributed Cognition per Application.

of discussions among group members regarding ideas and the fact that every group
member generated ideas for themselves, without collaborative or mutual reflection.
On the other hand, moderate levels of reflection were observed during the sessions
using the two Generativity Support applications, as evident by the many critical
discussion that occurred during these sessions.
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The results of the experiments as summarized in Table 10.1 and Figures 10.1 and
10.2 show that in general the quantity and quality of ideas are higher in the sessions
using the Visualization or the Semantics application, which were also characterized by
higher levels of reflection. Furthermore, the video data also reveal that while groups
used the Visualization or the Semantics applications, the groups were reflecting
and building on each others’ ideas, which led to both more ideas—due to novel
combinations of ideas—and better ideas—due to reflective discussions. The video
further shows that periods characterized by more intense reflection and discussions
during the sessions using the Visualization or the Semantics applications coincided
with periods of higher idea generation. Unfortunately no significant results were
found for the relation between reflection and collective generative capacity, which
is likely related to the extremely small sample size (N=9).

Disentangling Distributed Cognition in Generative Collectives

Furthermore, the videos of the sessions using the Visualization or the Semantics
application also revealed that group members were somehow constructing a story
together, rather than everyone for themselves. Furthermore, throughout the process
of storytelling, people would criticize and challenge as well as build on and extend
each others’ ideas. Therefore, it appears that both images and eliciting sentences
of core objects of the challenge trigger people to be more reflective. These findings
were supported by the results from the one-way ANOVA (between groups), which
indeed show that the level of reflection is significantly higher in both the Visualization
and Semantics applications when compared to the Baseline application as well as
significantly higher in the Semantics application when compared to the other two
systems (see Appendix 10.1).

In this context, one interesting observation is that groups drew directly on the
images or eliciting sentences from the Visualization and the Semantics application
respectively during the first half of the sessions using these applications. In the second
half of these sessions, groups no longer used the images or eliciting sentences as such,
but rather generated ideas from intense group discussions regarding themes that had
been triggered through the use of the images or eliciting sentences. Therefore, the
effect of the images or eliciting sentences on the reflection process persisted even
after groups discontinued their direct use.
Interestingly, the same patterns were observed in both settings, that is, in the C,mm,n
groups and in the groups of children, suggesting that there was a clear effect of the
applications on the reflective and generative processes of the group, despite the
different nature of the challenge and the subjects. This was confirmed by the nonsignificant ANOVA t-test between the two contexts, thereby increasing confidence
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that the different levels of reflection are the results of the applications rather than
of contextual factors.

10.3.2 Interaction and Collective Generative Capacity

Interaction refers to the need for dialogue and conversation in the context of collective
generative acts. In the context of the nine group experiments, interaction involves
the interplay and exchange of people and ideas in order to generate solutions to the
experimental challenge.

The findings, as summarized in Table 10.1 and Figures 10.1 and 10.2 show that there
are considerable differences in the level of interaction between the sessions using
the Baseline application and the sessions using the Visualization or the Semantics
application. The videos showed no signs of interaction during the sessions using
the Baseline application, as evident by the lack of dialogue among group members
regarding ideas and the fact that every group member generated and expressed ideas
individually, without discussing them with other members of the group. On the other
hand, moderate-high and high levels of interaction were observed during the sessions
using the Visualization and the Semantics application respectively, as evident by the
constant interactions and prolonged dialogues that occurred during these sessions.
Therefore, it appears that both images and eliciting sentences of core objects of the
challenge trigger people to engage in dialogues given that there is a shared object to
relate to and around which conversations can emerge. These findings were supported
by the results from the one-way ANOVA (between groups), which indeed show that
the level of reflection is significantly higher in both the Visualization and Semantics
applications when compared to the Baseline application as well as significantly
higher in the Semantics application when compared to the other two systems (see
Appendix 10.1).

The results of the experiments as summarized in Table 10.1 show that in general the
quantity and quality of ideas are higher in the sessions using the Visualization or the
Semantics application, which were also characterized by higher levels of interaction.
Furthermore, the video data also reveal that while groups used the Visualization or
the Semantics applications, both more ideas and better ideas were generated due to
the synergistic effects of collective and collaborative interaction. This was evident by
the observation that periods of more intense interactions during the sessions using
the Visualization or the Semantics applications corresponded to observed periods of
increased idea generation. In this context it is important to note that those periods of
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Again, the same patterns were observed in both settings, that is, in the C,mm,n groups
and in the Children groups, suggesting that there was a clear effect of the applications
on the interactions and generative processes of the group. This was confirmed by the
non-significant ANOVA t-test between the two contexts, thereby increasing confidence
that the different levels of interaction can be attributed to the differences between
the applications rather than the contexts.

10.3.3 Representation and Collective Generative Capacity

Representation refers to the production, sharing and use of objects explicitly and
materially in order to enable, support and coordinate a common practice. In the
context of the group experiments, representation involves the production, sharing
and use of objects in order to enable, support and coordinate the collective generation
of solutions to the experimental challenge.

Disentangling Distributed Cognition in Generative Collectives

more intense interactions and collective generative capacity were generally associated
with increased positive energy and playfulness in the groups as expressed by storytelling, joking, and actual playing. Unfortunately no significant results were found for
the relation between interaction and collective generative capacity, which is likely
related to the very small sample size (N=9).

The findings from the group experiments, as summarized in Table 10.1 and
Figures 10.1 and 10.2 show that there are considerable differences in the level of
representation between the sessions using the Baseline application and the sessions
using the Visualization or the Semantics application. The videos showed no signs
of representation during the sessions using the Baseline application, which is most
likely related to the lack of possibilities for representation that are enabled by the
application itself. On the other hand, the Visualization and the Semantics application
do provide possibilities for representation by offering images and eliciting sentences,
hence, the levels of representation were higher during these sessions.

Therefore, it appears that both images and eliciting sentences of core objects of the
challenge trigger people to engage in acts of representation given that their entire
actions and interactions evolve around visual and linguistic objects. These findings
were supported by the results from the one-way ANOVA (between groups), which
indeed show that the level of representation is significantly higher in both the
Visualization and Semantics applications when compared to the Baseline application
as well as significantly higher in the Visualization application when compared
to the other two systems (see Appendix 10.1). The latter is not surprising, since
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the Visualization application offers a much more concrete representational form,
namely images, compared to the abstract representations offered by the Semantics
application, namely eliciting sentences, and the lack of representational forms
available in the Baseline application.

With respect to representation, considerable differences existed between the two
settings—the C,mm,n groups and the Children groups—which is most likely related to
the fact that the former used a digital application and the latter a physical application
with more possibilities for representation than the digital version. However, the
results from a one-way ANOVA test comparing the two settings with respect to
representation shows that the difference between the groups is not significant, hence,
confirming that differences in level of representation are the result of differences
between the three types of applications rather than between the two experimental
contexts.

The results of the experiments as summarized in Table 10.1 and Figures 10.1 and
10.2 show that in general the quantity and quality of ideas are higher in the sessions
using the Visualization or the Semantics application, which were also characterized
by higher levels of representation. Furthermore, the video data also reveal that while
groups used the Visualization or the Semantics applications, both more ideas and
better ideas were generated due to the use of representations. In particular in the
Children groups, several groups build objects with the image blocks (e.g. houses
or domino), which subsequently resulted in additional idea generation. In general,
video fragments displaying increased use of representations also showed increased
idea generation. In this context it is important to note that those periods of increased
use of representations and increased collective generative capacity were associated
with amplified positive energy and playfulness, in particular in the groups of children
which actively used the image blocks to build houses and play domino.

10.4 Discussion

Building on a multi-method study combining insights of experiments and video
analyses, 1) the effect of a set of Generativity Support applications on three processes
of distributed cognition, namely reflection, interaction, and representation and 2)
in turn the effects of these three processes on collective generative capacity were
explored.

With respect to answering the first research question regarding the effect of the
Generativity Support applications on the three processes of distributed cognition, the
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These results were supported by the findings from the video analyses, which also
revealed that low levels of reflection, interaction and representation characterized
the sessions using the Baseline application when compared to the sessions using
the Visualization and the Semantics application. The video analysis also revealed
that the sessions using the Semantics application entailed most critical discussion
and interactions between the group members—i.e. highest levels of reflection and
interaction—and that the sessions using the Visualization application entailed a
greater use of representations.

Disentangling Distributed Cognition in Generative Collectives

results of the one-way ANOVA and the video analysis shows that there are significant
differences in the level of reflection, interaction and representation between
the three different applications, including the two Generativity Support applications
and the Baseline application. The groups using the Semantics application show
significantly higher levels of reflection and interaction, followed by the groups
using the Visualization application. Furthermore, the groups using the Visualization
application show significantly higher levels of representation, followed by the
Semantics application. The Baseline application consistently scored lowest with
respect to all three processes of distributed cognition.

It appears that the explanation for these results lies in the core functionality of the
systems. Whereas the Semantics application offers eliciting sentences—therewith
providing the necessary foundation for critical discussions and verbal interactions,
that is, reflection and interaction to emerge—the Visualization application offers
images—therewith providing an important concrete basis for representation to occur.

In answering the second research question regarding the effect of the three cognitive
processes of reflection, interaction and representation on the collective generative
capacity of the experimental groups, the descriptive statistics from the experiments
and the findings from the video analyses were interpreted. Both results show that
the level of collective generative capacity—in terms of quantity and quality
of ideas—is highest in the sessions using the Semantics application, followed by the
Visualization application, with the Baseline application displaying the lowest level
of collective generative capacity.

The findings from the video analyses reveal that this is likely related to the increased
levels of reflection, interaction and representation that occur during the sessions
using the Semantics or the Visualization application. First, the video analyses reveal
that observed periods of higher reflection, interaction and representation coincide
with observed periods of increased idea generation—in terms of quantity and quality
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of ideas. Second, the results of the experiments as summarized in Table 10.1 and
Figures 10.1 and 10.2 show that in general more and better ideas were generated
in the sessions using the Visualization or the Semantics application, which were
also characterized by higher levels of reflection, interaction and representation.
Furthermore, the video data illustrate that while groups used the Visualization or
the Semantics applications, both more ideas and better ideas were generated. As
such, the three propositions offered in the theory section can be accepted based on
the qualitative results of the video analysis.
Yet, given the small sample size (N=9), the statistical results for the relation between
the three processes of distributed cognition and collective generative capacity were
insignificant. Hence, future studies should aim to replicate the group experiments
with more groups so as to enable the statistical testing of these relations.

The findings from the video analyses further show that—in addition to the existence
of a direct effect between the three processes of distributed cognition and collective
generative capacity—it appears that higher levels of reflection, interaction and
representation culminate in increased levels of positive energy and playfulness.
This provides support for the prevalent conviction that humor, positive energies and
vibes, and an overall positive flow are conducive to collective generative capacity
(Csikszentmihalyi M., 1990; Van Osch and Avital, 2010). As aforementioned, observed
periods of increased reflection, interaction and representation were often associated
with storytelling, joking, and playing, this in turn positively influences collective
generative capacity.
Therefore it appears that highly generative collectives are inherently affect-laden
environments, where collective cognitive processes—of reflection, interaction
and representation—and emotional experiences are closely intertwined (Amabile
et al., 2005). Hence, highly generative collectives are characterized by a positive,
open, participatory, and people-centered culture 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). Group interaction and
collaboration mobilize the energies of everyone involved and create a pulsating,
vibrant aliveness (Dutton, 2003) that results in passionate moments of ingenuity and
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Another explanation of the positive effect of the Visualization and Semantics application on distributed cognition and collective generative capacity, when compared
to the Baseline application, can be provided by the notion of boundary objects (Star
and Griesemer, 1989). A boundary object is an object that is plastic enough to adjust
to the needs and constraints of multiple parties simultaneously, yet, robust enough
to maintain a common identity across sites. The findings from this study appear to
indicate that the Visualization and the Semantics application—in contrast to the Baseline application—indeed operated as boundary objects, allowing the experimental
groups to integrate their multiple viewpoints and ideas into tangible ideas through
the use of images or eliciting sentences. By providing means for representing their
perspectives, the Visualization and the Semantics application allowed the groups to
reflect and interact collectively in the course of being generative.
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revolutionizing. Therefore, future research should further explore the role of humor,
positive energy and playfulness in enhancing generative capacity as well as the role
systems can play in evoking humor, positive energy and playfulness.

To conclude, based on the above findings, this study provides two important contributions. First, by providing experimental proof for the positive causal relationship
between the use of Generativity Support applications and processes of distributed
cognition, when compared to the Baseline application, this study shows that we
cannot downplay the crucial role systems play in evoking and enhancing distributed
cognition in collectives. Second, by untangling and explaining the positive relationship that exists between distributed cognition and collective generative capacity,
this study shows that reflection, interaction and representation lie at the heart of
thinking and acting in generative collectives. These insights are relevant for informing
future studies of collectives as well as for designing systems that are conducive to
distributed cognition and therewith enhance the generative capacity of collectives.
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Appendix 10.1 One-Way ANOVA Tests

Dependent Variable
Reflection

System
1

2

3

Interaction

1

2

3

Representation

1

2

3
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Mean

Std. Error

Significance (P-value)

2

-2.69

0.25

0.000

3

-3.69

0.25

0.000

1

2.69

0.25

0.000

3

-1.00

0.25

0.001

1

3.69

0.25

0.000

2

1.00

0.25

0.001

2

2.69

0.25

0.000

3

-3.69

0.25

0.000

1

2.69

0.25

0.000

3

-1.00

0.25

0.001

1

3.69

0.25

0.000

2

1.00

0.25

0.001

2

-3.15

0.28

0.000

3

-1.39

0.28

0.000

1

3.15

0.28

0.000

3

1.77

0.28

0.000

1

1.385

0.28

0.000

2

-1.77

0.28

0.000
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Appendix 10.2 Reflection, Interaction and Representation during Experimental Sessions

Figure 10.3 Lack of Reflection, Interaction and Representation during Baseline Application Sessions.

Figure 10.4

Reflection, Interaction and Representation during Visualization Application Sessions.
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Figure 10.5
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Reflection, Interaction and Representation during Semantics Application Sessions.
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PART V
The Future of Generative Collectives
In this final section, the findings from the previous results section will be summarized and discussed. Based on this discussion, a refined theoretical framework of
generative collectives and collective generative capacity is proposed. Furthermore,
drawing on these insights, a set of implications for theory, practice and information
systems design in the context of Internet-based generative collectives is delineated.
Subsequently, challenges and avenues for further research are discussed as well as
personal aspirations and outlooks for the future (Chapter 11). Finally, this section
finishes with some concluding remarks (Chapter 12).
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Chapter 11
The Future of Generative Collectives
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 Internetbased 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
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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 timevarying 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 collectives 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 participate 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 cognitive 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 primarily 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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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).
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The direct relationship between cognitive degrees of freedom and collective generative capacity was subsequently tested and confirmed through a Structural Equation
Modeling (SEM) analysis (Chapter 9). Indeed, higher levels of reflection, interaction 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.

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 representation. 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 Modeling (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 onefourth (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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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

The Future of Generative Collectives

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.

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 comprehensive 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
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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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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.

The Future of Generative Collectives

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.

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 become 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 performance 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, generative 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 adapted 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
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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 HumanComputer-Interaction (HCI) field by providing an understanding of the design of
information systems for supporting generative capacity and of the processes of humancomputer 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 methodological 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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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.

The Future of Generative Collectives

11.6 The Future of Generative Collectives Practice

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 organizational 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 selfexplanatory 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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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.

The Future of Generative Collectives

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.

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 addressed 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
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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 generative capacity of the collective as it may be anticipated that larger collectives tend
to develop more hierarchical and stable structures when compared to smaller collectives. 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 foster 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 semantics 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.
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Concluding Remarks
Generative collectives are virtual organizational forms where acts of rejuvenating,
reconfiguring, reframing and revolutionizing occur in unparalleled scale and scope
in ways not heretofore theorized. This study developed and tested a framework of
generative collectives and collective generative capacity and therewith provides
useful theoretical and practical insights into many relevant, not heretofore understood
issues of collective problem solving, innovation and change occurring in unbounded,
undefined online spaces.
Theorizing and disentangling the generative capacity of Internet-based collectives
is important, not only because of the increasing proliferation of such collectives, but
also because such insights, as induced by Internet-based collectives, has significant
implications for understanding and fostering generativity in organizations in general.

Whereas generative collectives are inhibited in restricted, regulated and highly
organized environments for action and innovation, they thrive in ambidexterous
structures using tailorable, open information systems that elicit distributed
cognition and enable a fluid stream of people from all walks of life to rejuvenate,
reconfigure, reframe, and revolutionize collectively.
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