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Abstract 
 
In an ever-changing world of new and emerging technology, the assessment of these in their ca-

pacity to affect the work processes and creative activities to produce more innovation and other 

desired outcomes, provides course-altering directions for business organisations and society at 

large. Generativity is a concept and subsequent measure of people, technology, and output that 

engulfs the imagination of future potentialities in an infinite spectrum. Hence this study has 

adopted its terminology as a lens through which to assess blockchain as a newly emerged founda-

tional and general-purpose technology still evolving and being adapted to new use cases. From 

this, eight technological drivers of system generativity were identified and paired with the genera-

tivity of online user-generated content. To measure the generativity of outcomes, this study devel-

oped a theory-driven taxonomy of five generative themes to be applied empirical data. In doing 

so, this study honed in on social media platforms to examine the generativity of outcomes in three 

topical posts and appertaining threads across two services: Steemit, the blockchain-based plat-

form, and Facebook, the non-blockchain-based control platform. This produced six samples which 

overwhelmingly told of a generative difference between the two in favour of the blockchain-based 

platform, Steemit, with more generative outcomes across all five themes. The correlation between 

the generativity of drivers and outcomes is architecturally approximated an explanation by the 

causality between the lower layers of a system and the upper layers of the social media platform. 

This bottom-up recursive flow of generativity between the technological infrastructure and the 

supported application, tasks and users above, concludes the effect seen by blockchain technology 

on social media platforms in the leverage, engagement, evocativeness, accessibility and openness 

of its activities to create a participatory, positively-charged virtual environment for emancipation, 

probing and ideating.  

 

 

Keywords: 

Generativity, blockchain, distributed ledger technology, social media platform, user-generated 

content, generative drivers 
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1   Introduction  

When asking what matters, is important, and constitutes societal significance in a global market 

economy, innovation springs to mind as a driver and likely necessity for economic growth, social 

progress and civilizational prosperity. Higher standards of living are the results of technological 

progress and economic wealth—both arguably dependent variables of the rate of innovation.  

But what is innovation? Merriam-Webster (2019) defines it as a “the introduction of some-

thing new” i.e. “a new idea, method, or device” and refers to novelty as its closest descriptive rela-

tive. Wikipedia (2019a) elaborates with “ideas, creative thoughts and new imaginations” as the 

constituents that through innovation translates into other ideas and tangibles like methods and 

devices. Important to note is the difference between innovation and its related cousin invention. 

Innovation is more apt to involve the practical implementation of an invention, or an improve-

ment thereof, to make a meaningful impact in the market or for society at large (Business Insider, 

2012). Furthermore, not all innovations require an invention; all it takes is a discovery of value 

however incrementally novel for a portion of the public (Forbes, 2015). Though it often does, inno-

vation does not have to translate to monetary value. The value of creativity and creative outcomes 

are perhaps harder to measure but arguably significant in the grand scheme of things. 

Essentially a distillation of human ingenuity, innovative and creative outputs make up the 

ideas, methods, and devices, for without our world would remain stagnant and trapped in a zero-

sum game of static rudiments with little to no improvement of the status quo. Especially vital to 

our progress as a species are the innovative outcomes of new devices and methods. A device is 

equivalent to a tool in enabling its user to do more with less, and a method synonymous with a 

technique as a prescribed way of doing something. And it is this combination that technology con-

verges as an encapsulating concept and innovation catalyst enabling manmade creation since 

primitive technologies made from carved wood and cut stone was methodologically applied to 

open coconuts and create fire.  

Technology in the form of techniques and tools not only enables higher standards of living, 

it also begets new technology. A mathematical metaphor would be a function with an output vari-

able Y that becomes the input variable X of the following function. As such, technology becomes a 

mean for taking what is and through new combinations turning it into what could be. As part of 
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the same equation, innovation begets innovation and creativity begets creativity by inspiring and 

empowering people to create and express themselves via a conducive intermediary.  

By enabling its user to do more with less, technology amplifies and supports its use cases 

for creative expression and innovation. More importantly, it opens up new vistas for creativity and 

creation. For instance, had Wolfgang Amadeus Mozart lived in a time pocket before the creation 

of musical instruments, he might have taken to painting. Similarly, had Steve Jobs lived before the 

age of semiconductors, he might have chosen to design and sell timepieces. Thus, technology can 

be viewed as a catalyst and medium to attain the otherwise unattainable—always at the hand of 

its user and hence dependent on the will, skill and capacity of whomever wields it.  

 However, some technologies are evidently more conducive to changing the generation of 

creative output and novel outcomes when compared to others. Artificial fire, which arguably 

paved the way for the industrial revolution and civilisation as we know it, has served many uses 

from cooking foods with higher nutrients and keeping our body temperatures warm throughout 

the night, to fuelling our vehicular transportation system and various production processes. But a 

tool’s usefulness does not necessarily equal its conduciveness to innovation and creativity. In 

other words, the utility function of a technology does not fully capture its fit for enhancing its 

user’s ability to create new things. There must therefore be something more to measure than the 

efficiency, effectiveness and efficacy of a technology in order to capture its conduciveness to crea-

tivity and innovation.   

Zittrain (2008; 2006) have studied the Internet and PC separately and together to derive a 

term capturing a pattern in the architecture of technology systems as a root-cause producing 

these types of creative outputs. The foundation laid out by these two technology systems now has 

an entire ecosystem built up around them. Several authors conceptualise the property of such a 

quality in people, technology, systems and processes under the term generativity. And had the 

world known sooner how generative the Internet and PC would be, perhaps more actors of society 

would have been quicker to adopt it in addition to governing and stewarding its capacity for spur-

ring innovation and creativity, or better yet, replicate its hallmarks as a blue print formula for de-

veloping new technologies.  

 Fast forward to today’s rate of technological progress and scientific discovery and consider 

the value of better assessing new technology to uncover the ones most conducive to what is 
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arguably most vital to moving the needle forward towards future potentialities. As a lens through 

which to inspect new technology, generativity offers just that. And given the amount of emerging 

technologies, inspection is indeed called for to determine which should form the foundation for 

the future. Among all the emerging technologies, one in particular is receiving much attention for 

its current and predicted utility as a disintermediating technology for business process efficiency, 

effectiveness and efficacy. 

Blockchain currently places as one of the emerging technologies on the Peak of Inflated Ex-

pectations-slope of the Gartner (2018) Hype Cycle expected to reach its Plateau of Productivity in 

5 to 10 years. Partly explaining the buffer for blockchain to come to fruition are its characteristics 

as a foundational technology rather than a disruptive technology (Iansiti & Lakhani, 2017). As such, 

instead of providing a lower cost solution to attack traditional business models and swiftly over-

take incumbent firms, blockchain offer a foundation on which to build new economic and future 

social systems on the long-term (Casey & Vigna, 2018). Blockchain is also described as a general-

purpose technology similar to the Internet in its ability to make markets radically more efficient 

and improve accessibility to financial services (Tapscott & Tapscott, 2017).  

The hype surrounding blockchain is perhaps justified by the success of its initial application 

Bitcoin, which leans on the learnings from hundreds of failed applications and years of develop-

ment in distributed ledger technology, or DLT for short (Narayanan et al., 2016). Bitcoin is a decen-

tralised, cryptographic digital currency, or cryptocurrency, built on a “proof-of-work chain” as the 

blockchain supporting the peer-to-peer electronic cash system was originally named by its crea-

tor(s) (Nakamoto, 2008, p. 1). In their white paper, made to solve the double spending problem 

for digital transfer of ownership, the proposed proof-of-work chain uses a consensus algorithm 

and cryptographic protocol as a Public Key Infrastructure (PKI) cryptosystem that does not rely on 

the trust of intermediaries to validate transactions as data entries on a shared ledger but instead 

relies on the voting majority of network nodes (ibid.).  

In more recent time, blockchain and the bitcoin protocol is being described as a technologi-

cal ‘trust-mechanism’ (Economist, 2015) or ‘trust protocol’ (Tapscott & Tapscott, 2016) for a ‘truly 

decentralised peer-to-peer Internet’ (Wired, 2018) to substitute the dependency on institutions 

and intermediaries by transforming the facilitation of trust between transacting parties. Also de-

scribed as a value-exchange protocol, blockchain draws another parallel to the communications 
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protocol of the Internet, namely the transmission control protocol/internet protocol (TCP/IP) 

(Wired, 2015). This fundamental capability has opened up blockchain’s applicability to use cases 

beyond currency to be adopted in financial as well as non-financial practices (Nofer et al., 2017). 

Speculated to bring about a second generation of the Internet, blockchain is already aiding the 

creation of decentralised applications, or DApps for short (TechCrunch, 2016). And while many 

ideas presented in white papers are still on the drawing board, other fully fledged DApps powered 

by blockchain and other variations of DLT are available for use now.  

Blockstack is one such DApp that works as a decentralised domain name server (DNS) to 

offer other DApps fast, easy-to-use DNS, and a secure public-key infrastructure (PKI) for identity 

management on the blockchain (Ali et al., 2016). This can be categorised as a foundational DApp in 

facilitating the build of other DApps like Graphite Docs, which runs on a distributed database as a 

decentralised and encrypted replacement for Microsoft Office and Google G-Suite applications 

(Wired, 2018). OpenBazaar connects buyers and sellers as an open peer-to-peer marketplace 

DApp with no platform fees or restrictions in how individuals spend and earn cryptocurrencies. 

Sharing OpenBazaar’s lack of censorship is a DApp called DTube which allows peers to share and 

stream videos much like YouTube but on a distributed database across the local hard drives of the 

content creators on the network. Similarly, cloud storage DApps like Storj and FileCoin work as 

networks of peers selling unused storage capacity on the local drives of their personal computers 

and devices connected to the Internet (Wired, 2017). These DApps are just a few examples of how 

people are seemingly accessing and mastering blockchain to leverage, adapt and transferring 

blockchain to a wide scope of use cases as a technology starting to sell, buy and express using 

blockchain. 

One DApp that has gained a lot of traction is a blockchain-based social media platform 

called Steemit, which today has over 1 million registered accounts (Steemit, 2018). In providing an 

alternative to existing social media platforms, Steemit is a prime example of how new technolo-

gies brings about shifts in the status quo. It would seem relevant to all of society to conduct a 

study of the changes induced by another way of setting up a substitute service, especially given 

the recent identified problems of social media platforms in the bad outcomes they produce, e.g. 

hate speech, fake news and privacy violations (Hill, 2018). 



   12 

As researchers, it is partly our responsibility to study these changes to find patterns in the 

data and submit useful indications of the effect of such emerging technologies. For this purpose, 

generativity provides a novel lens through which to inspect and measure blockchain technology 

and its likely impact on the world, which up until this point has been posturized as faster, cheaper 

and stronger. Hence the aim would be to capture a broader and deeper spectrum of everything 

desired beyond utility. And given the definition of generativity and the hallmarks of blockchain as 

a technology that fosters decentralisation and parallels the Internet, it at the offset seems reason-

able to hypothesise high degrees of generativity to blockchain technology. But whether that is in 

fact the case and how it affects social media gives rise to the research question formulated as: 

  

“What is the generative effect of blockchain technology on social media platforms?” 

 

To address this problem, the thesis is structured as follows. The next chapter fleshes out the aca-

demic and other relevant literature on generativity and blockchain to serve as a foundation on 

which to build a theoretical framework. The chapter after that aims to explain how the framework 

will be used and what it will be used on. A description of the latter then precedes the analysis of 

the same before a discussion of the results. A conclusion is then drawn back here to answer the 

research question.  
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2   Literature review 

This chapter serves as a status report of what is in respect to two things: generativity and block-

chain. The former is a theoretical concept that will be covered using literature by authors in fields 

such as information systems, IT-design, social sciences, cyberlaw and computer science. The latter 

is a technology new to the world and thus has yet to fully diffuse and demonstrate its potential—

hence the importance of the research question—and will therefore be covered using more recent 

publications including books and academic literature from authors in management sciences, infor-

mation systems and computer science. 

 

2.1   Generativity 

If you look up the term generativity in its adjective form, Oxford Dictionaries (2019) will give the 

definition “relating to or capable of production or reproduction” and point to its origin in the verb 

generate. Generativity is perhaps most notably known from the field of psychology where E. Erik-

son (1950, as cited in Avital & Te’eni, 2009) coined psychosocial generativity to describe acts of 

legacy by middle-aged individuals driven to rejuvenate, reproduce, nurture and guide the next 

generation. Generativity has since been used in a myriad of disciplines including: linguistics for 

generative grammar (Chomsky, 1972, as cited in Avital & Te’eni, 2009); organization science for 

generative metaphors (Schön, 1979, as cited in Avital & Te’eni, 2009); social psychology for gener-

ative capacity (Gergen, 1994, as cited in Avital & Te’eni, 2009); architecture for generative 

schemes (Alexander, 1996, as cited in Avital & Te’eni, 2009); computer science for generative evo-

lutionary design (Frazer, 2002, as cited in Avital & Te’eni, 2009); and social studies for generative 

inquiries (Zandee, 2004, as cited in Avital & Te’eni, 2009). Its cross-disciplinary use is given an elab-

orate account in a paper on information systems design and task performance by Avital & Te’eni 

(2009), and later on an even more extensive account by one of the same authors in two related 

papers as seen in the adopted Table 1 below (Van Osch & Avital, 2009; 2010).  
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Table 1. Applications of the generativity concept in various disciplines 

Discipline  Theory Generative feature 
Psychology (Erik Erikson, 
1950) 
Linguistics (Noam Chomsky, 
1972) 
Organization science (Donald 
Schön, 1979) 
 
Social psychology (Kenneth 
Gergen, 1994) 
Architecture (Christopher Alex-
ander, 1996) 
 
Computer science (John Fra-
zer, 2002) 
 
 
 
Social studies (Danielle Zan-
dee, 2004) 
 
 
Organization science (Martin 
Kornberger and Steward 
Clegg, 2004) 
 
Educational science (Lyle 
Yorks, 2005) 
 
Information systems (Michel 
Avital and Dov Te’eni 2009) 

Psychosocial 
generativity 
Generative 
grammar 
Generative 
metaphor 
 
Generative ca-
pacity 
Generative 
schemes 
 
Generative evo-
lutionary design 
 
 
Generative in-
quiry 
 
 
Generative 
buildings 
 
 
Generative 
learning 
 
Generative fit 

A focus on productivity and creativity; the drive to rejuvenate; to  
   reproduce; to guide and provide for the next generation. 
A finite set of rules that generate infinite syntactical  
   configurations. 
A figurative description of social events by which we gain new  
   perspectives, i.e. by which our attitudes and behaviors toward  
   them are shaped and altered. 
The ability of the individual to challenge the status quo and to  
   transform social reality and social action. 
A set of simple instructions that allows anyone with basic skills to  
   create a well-constructed artefact that is adjusted to its unique 
   context. Its simplicity gives rise to infinite variations, depending  
   on the context. 
Generating design concepts, which are capable of being  
   expressed in a variety of forms in response to different  
   environments. The discovery of new design alternatives can be  
   inspiring to designers and/or challenge conventional designs. 
A recurring and reflective hermeneutic process that generates  
   theoretical quantum leaps. It offers a revitalization process of  
   our epistemic stance that can redefine our personal,  
   professional, collective, and social existence. 
An undefined space that invites its inhabitants to (ab)use and  
   (re)define space in infinite ways. It provides the stage on which  
   people can interact freely and enact their ideas creatively, in  
   surprising ways. 
A form of learning that is necessary for transformational changes  
   in practice. It involves double-loop learning, which questions  
   and reframes our assumptions and our interpretive schemes. 
An aspect of a system that enhances the human resources  
   needed in the production of new, ingenious, task-driven output  
   configuration. It evokes and increases one’s generative  
   capacity. 

Source: Van Osch & Avital, 2009, 2010  

 

By summarising the generative feature for each of the mentioned theories on generativity, plus 

three additional ones, Table 1 provides a broad overview and multifaceted understanding of gen-

erativity as a concept apt for interdisciplinary use. As each theory equips the term in a new field, a 

new side to the intricate nature of the concept is subsequently highlighted. Transcending these 

fitted use cases is the semantic meaning of generativity, which spans across domains its hallmarks 

rooted in its definition as a universal term to describe the capability of producing/creating some-

thing new and reproducing/reconfiguring something existing.  
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2.1.1   Generative capacity and fits 
Central to their theory of a generative fit by Avital & Te’eni (2009) as an aspect of a system that 

enhances the human resources needed in the production of new, ingenious, task-driven output 

configurations, is generative capacity—a coupled concept coined by social psychologist K. Gergen 

(1994, as cited in Avital & Te’eni, 2009). He terms it as the capacity to challenge the guiding as-

sumptions, raise fundamental questions and foster reconsideration of that which is taken for 

granted to ultimately generate fresh alternatives. As such, Avital & Te’eni (2009) describe the rela-

tion of generative fit as the information technology-related counterpart to generative capacity. 

Explicitly building on Table 1’s generative feature as the ability of the individual to challenge the 

status quo and to transform social reality and social action, Avital & Te’eni (2009, pp. 349) define 

generative capacity as “compris[ing] the ability to rejuvenate, 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”. This definition derived from the social sciences and 

exclusively referred to as an attribute of people, is also used by the authors of Table 1 in their pa-

pers on collective generativity (Van Osch & Avital, 2009) and generative collectives (Van Osch & 

Avital, 2010). Thus, generative capacity forms an axis around which all three papers orbit in re-

gards to how to measure it and how to design, identify and explain systems and constellations that 

enhance it at the individual and collective level.  

The Avital & Te’eni (2009) paper explores the underpinnings of generative capacity with 

the objective of designing generative computer-based systems fit for enhancing the generative ca-

pacity inherent in people. They define a generative fit as “the extent to which the functionality and 

process support of a (computer) system are designed to complement and enhance one’s innate 

generative capacity in a particular task-driven context” and conceptualise three complementary 

and distinguished types of human-computer fits (Avital & Te’eni, 2009, pp. 352). The three types 

of fits are stated as physical, cognitive and affective. The latter differentiates from the cognitive fit 

by presenting the information in a way that is not just optimal with respect to rational perception 

and task execution, but in a way that is geared towards the desired positive affective state through 

variations of system interfaces among other things.  

Next, the paper turns to criterion for task performance as the result of good fit between 

people and information technology. To lay credence to the shift in measurement, generative ca-

pacity is suggested to better capture what is increasingly expected of computer systems, namely 
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creativity enhancement, opportunity revealment and discovery of new frontiers. To highlight the 

differences between desired outcomes, the authors contrast several dimensions of operational 

efficiency and generative capacity as two unique components of task-related performance.  

 

Table 2. Juxtaposing two task-related performance types 

Dimension  Operational efficiency  Generative capacity  
Cognitive process  
Nature of task  
Boundary of task  
Nature of outcome  
Desired Action/process  
Orientation of outcome  
Success criterion  

Convergent 
Low ambiguity 
Restricted 
Known in advance 
Follow procedure 
Close gaps 
Efficiency, accuracy, punctuality  

Divergent 
High ambiguity 
Open-ended 
Unknown, at least in part 
Be creative, innovate 
Open gaps 
Making a difference, rejuvenating  

Source: Avital & Te’eni (2009) 

 

Table 2 shows how the performance dimensions of generative capacity deviates from the tradi-

tional set of evaluation metrics which enhances its description and simultaneously adds to the 

richness of generativity as the root concept. As a task-related performance measurement, genera-

tive capacity is argued to apply to one’s ability to deal with unclear tasks with high ambiguity and 

that are open-ended in nature in which one is expected to be innovative, expansive and make a 

difference.  

 The authors also touch on the relationship between generative capacity and creativity by 

outlining the four domains of creativity as either a human characteristic, physical setting, pro-

cess/tool, or output. The way in which generative capacity distinguishes from the discussion 

around creativity is by focussing on the perpetual and life-giving sources of innovation—in this pa-

per by designing systems that supports creative acts. Thus, generative capacity focuses on a per-

son’s potential to innovate, and not the creative output itself, which makes the former the root 

cause of the latter. In other words, innovation and creativity is the anticipated outcome of the 

generative origin. In this sense, Avital & Te’eni’s (2009) definition of generative capacity bears 

close resemblance to the theory of innovative capacity—a concept coined in a paper by Suarez-

Villa (1990) to examine the contrasting performances of individual and corporate invention related 

to macrosocietal measures. Avital & Te’eni (2009), however, differ in their focus on systems design 

to actively catalyse the human capacity for generating a much wider spectrum of outcomes, i.e. 

rejuvenation, new configurations and out-of-the-box thinking that challenge the status quo or 
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reconstruct social reality via consequent action to revitalize our epistemic stance (ibid.). To this 

end, the authors determine the role of computerised systems based on the effect IT has on the 

generativity of people and their output. If information technology is seen as having an impact on a 

creative process of a person or a group, it can be modelled as a moderator. It may instead be mod-

elled as a mediator if it is seen to merely transform and transmit the creative acts of a person or a 

group to the output (ibid.).  

 The authors ultimately submit that generative fit enhances generative capacity and that 

generative design enables common people to attain uncommon outcomes. They do so by converg-

ing on a set of system design considerations for creating computer-based systems or platforms 

that in a nutshell promotes users’ capacity for producing unique configurations and unconven-

tional design, innovative ideas and out-of-the-box concepts that challenge the present.  

 

Table 3. Generative design directives and features 

Generative design directive System feature  
System should be evocative 
 

Visualization 
Simulation 
Abstraction  
Integration 
Communication 

System should be adaptive 
 

Customization 
Automation  

System should be open-ended 
 

Peer-production 
Rejuvenation 

   Source: Avital & Te’eni, 2009  

 

The authors conclusively submit three commandments for generative systems to be evocative, 

adaptive and open-ended by means of the suggested system features listed in Table 3 (Avital & 

Te’eni, 2009). Modularity is one aspect of rejuvenation that is extended on by Yoo (2012a), who 

ties system modularity of digital artifacts in with disruption, which in this context is considered 

digitally enabled generativity. As a sociomaterial theory of generativity it draws on digital material-

ity in how a finite set of building blocks can lead to an infinite number of variations equal or be-

yond that of the LEGO analogy.  
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2.1.2   Collective generative capacity  
In the paper by Van Osch & Avital (2009) on the emergence of IT-induced mass innovation, the au-

thors take a closer look at bottom-up processes of creation and innovation by distributed commu-

nities. The aim is to explore of how collective generative capacity emerges and evolves to better 

design spaces and systems that enhance it. Defined as “the ability of a distributed community to 

engage collectively in producing novel configurations and possibilities, in changing conceptual 

frames, and in challenging the normative status quo within a particular goal-driven context” (Van 

Osch & Avital, 2009, pp. 2), the authors infer connectivity, distributed cognition, collective action 

and mass innovation as the underpinnings of collective generative capacity. This definition di-

verges slightly from that of generative capacity with changes made to focus on distributed com-

munities instead of individual generative capacity and outcomes, in a goal-driven context rather 

than a task-driven one. So, although collectives ultimately boil down to sets of individuals, there 

are simply a great deal of great things that no individual can accomplish on their own. To flesh out 

this point, a table similar to Table 1 of the concept of generativity is made for collectivity—a term 

they define as “the collective and collaborative engagement of a group of people (i.e. a commu-

nity) with shared interests or goals in meaningful actions” (Van Osch & Avital, 2009, pp. 8). Their 

subsequent thesis is that the capacity of a distributed community to engage collectively in creating 

unique configurations and transformative alteration is the core capability that drives mass collabo-

ration for collective action and innovation. Furthermore, the authors propose that technology can 

be designed to induce and increase collective generative capacity and outcomes of transformation 

and revitalization as shown in Figure 1. 

 

Figure 1. Conceptual model 
  

 
Source: Van Osch & Avital, 2009 
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The authors suggest IT as the facilitating infrastructure whereby the potential for remote collabo-

ration is increased by reducing communication costs, making available new resources for innovat-

ing, providing a trusted space with group memory of accumulated knowledge and digitally trans-

forming the ways in which products are made, sold, disbursed and experienced. They then explore 

the underlying structural, social, cognitive and affective drivers behind mass collective action and 

mass innovation as it appears in the context of “distributed communities and the leveraging of 

crowd wisdom and crowdsourcing in waves rather meetings, fostered by a positive focus on future 

potentialities” (Van Osch & Avital, 2009, pp. 14).  

 Van Osch & Avital (2009) adopt the notion that distributed communities are made up of 

diverse actors in a synergetic combination characterised by scattered and nascent structures of 

control and coordination driven by gemeinschaft. Building on collective intelligence theory and 

crowdsourcing, the authors argue that leveraging the wisdom and intelligence of the community is 

made possible through these means so long as certain group requirements are met. To this they 

hold collective generative capacity to meet all criteria with regards to a diversity of opinion, inde-

pendence, decentralisation and aggregation as well as all principles for openness, peering, sharing 

and acting globally. The benefits of such are summed up to collective thinking via distributed cog-

nition, planned serendipity via communicative coordination and grass-root collaborative action via 

bottom-up cooperation. All of this is attributed a positive focus on future potentialities by fixating 

what could or may to be as opposed to what is and ought to be. For this purpose, collective gener-

ative capacity is said to be about creating an open, positive and participatory culture that empow-

ers, includes and motivates people’s orientation toward an inspirational and imaginative future 

(ibid).  

The study of Van Osch & Avital (2009) conclude a set of four IT-design principles and prop-

ositions for co-generative systems conducive to mass collective action and innovation. First con-

sideration said to enhance the collective generative capacity state that IT should be evocative as a 

connective architecture and social climate affording the necessary incentives and support for crea-

tive and innovative processes. The second design principle is that generative systems are engaging 

by capturing the attention and interest of people through playful and exciting capabilities inviting 

exploration and tinkering. Thirdly, generative systems are adaptive to heterogeneity by being 
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universally acclimate to distinct environments through their simplicity and ease of use. This in-

cludes systemic and complementary features for flexibility, scalability and customizability. Lastly, 

generative systems are open and transparent to promote communication and invite cross-fertiliza-

tion. Systemic features include modularity and open development standards prone to mass modi-

fication. 

 

2.1.3   Generative collectives  
In the second paper by Van Osch & Avital (2010), the authors have shifted the focus to-

wards a more people-centric study of generative collectives defined as “a group of persons with 

shared interest or goals who mutually engage in rejuvenating, reconfiguring, reframing and revolu-

tionizing acts” (Van Osch & Avital, 2010, pp. 5). Thus, rather than studying the IT system or human 

trait, the authors investigate group compositions as a proxy for their degree of collective genera-

tive capacity (Van Osch & Avital, 2009), which remain affected by systems of generative fits or mis-

fits (Avital & Te’eni, 2009). As a result of the topical interconnectedness of these papers, the body 

of work on generativity means that several of the established arguments from the previous two 

papers are reused and effectively built upon in the latest paper.  

Collectivity is defined by common themes of shared interests or goals, collective acts, mu-

tual engagement, and interaction and exchange, and is a central concept to this paper. With that, 

the authors distinguish between collective generative capacity, collective generative acts and col-

lective generative outcomes. To illustrate this relationship, the generative cycle in Figure 1 depicts 

how “collective generative capacity promotes collective generative acts of rejuvenating, reconfig-

uring, reframing, and revolutionizing, which subsequently results in collective generative outcomes, 

such as novel configurations or possibilities; new ways of seeing and understanding the world; and 

a changed normative status quo” (Van Osch & Avital, 2010). And as the authors denote, the 

change ultimately brought about in the status quo by generative outcomes in turn affects the fu-

ture potential of a collective to be generative, that is, collective generative capacity. 
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Figure 2. The generative cycle of collectives 
  

 
   Source: Van Osch & Avital, 2010 (adopted and adapted) 

 

Also said about collective generative capacity is that it is based on an interpretation and under-

standing of the world in terms of what could or may be, instead of what is or should be. In envis-

aging future possibilities, the authors state that “focusing on the past is limiting, [while] a focus on 

the future is enabling, liberating and invigorating” (Van Osch & Avital, 2010, pp. 6). Moreover, 

they argue this focus to derive inspirational and imaginative energy and passionate moments of 

ingenuity and revolutionising, which drives emancipating and ingenious actions.  

With a backdrop of these almost philosophical considerations, Van Osch & Avital (2010) 

investigate why certain internet-based groups are more generative than others. For this they de-

velop a framework using the entropy of groups to proxy their collective generativity capacity. 

Their exploration finds four archetypes of generative collectives using two structural dimensions—

temporal and hierarchical spans of time and layers—which sections collectives into varying de-

grees of capacity for rejuvenating, reconfiguring, reframing and revolutionising.  

Contestable is their weighting of communities such as Facebook as a lessor generative col-

lective than waves such as Twitter, since the coupling of a lateral structure and a stable temporal 

span could arguably foster generative acts that produce generative outcomes on a sustained and 

continuous basis. However, the authors argue against this by stating stability equal to fixed in 

place with formal rules and practical performance over creative tendencies from a more transient 

equivalent collective.  

 

Collective 
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2.1.4   Generative pattern 
What the authors of generative fit, collective generative capacity and generative collectives ne-

glect to mention, and that is subsequently missing from Table 1, is the work of J. Zittrain (2006). As 

an academic operating in and across disciplines of law and computer science, Zittrain (2006) 

adopts generativity in a technological context to describe the capacity for unrelated and unaccred-

ited audiences to build and distribute code and content through the Internet. His 2006 article in 

the Harvard Law Review provides an account of the evolution of the Internet and a developing 

trade-off in its generative capacity in favour of increased stability. To address this issue, the author 

argues for the active preservation of generativity on the open-ended network, or “grid”, as he 

names the coupling of PCs on the Internet. Thus, advocating for generative technology, the author 

attributes generativity “the essential quality animating the trajectory of information technology 

innovation” with the definition “[it] denotes a technology’s overall capacity to produce un-

prompted change driven by large, varied, and uncoordinated audiences” (Zittrain, 2006 pp. 1980).  

Zittrain (2006) breaks down the theoretical concept of generativity as a function of a tech-

nology’s capacity for leverage across a range of tasks, adaptability to a range of different tasks, 

ease of mastery, and accessibility. In a fleshed-out, follow-up book on the same topic of ‘the fu-

ture of the Internet and how to stop it’, Zittrain (2008) adds a fifth variable to the function of gen-

erativity, namely transferability. These five principal factors of ease are what makes a technology 

generative with respect to how extensively a system or technology leverages a set of possible 

tasks to make a difficult job easier; how easily the system can be built on or modified to broaden 

its range of uses; how easy it is for broad audiences to understand how to adopt and adapt it; how 

easily the necessary tools and information of the technology can be obtained for those ready and 

able to build on it; and finally how easily those modifications to a technology can be assimilated by 

users, particularly nonexperts.  

A cyberlaw scholar, Zittrain (2006) describes generativity as one of two sides on a spectrum 

with stability on the opposing side. Stability is characterised as limiting generativity via closed net-

work endpoints, confining standards and invasive regulation. As such, the term generativity carries 

with it a certain libertarian notion very much in the spirit of the Internet’s early days (Leiner et al., 

1997) both indirectly with regards to anti-establishment and centralised control, but also directly 

by account of the inclusion and enablement of the individual as a participant and changemaking 

actor in society. Zittrain (2006) highlights the catalyst role of the Internet for rapid technological 
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innovation and expressive creative endeavours in entertainment, journalism, politics and educa-

tion. The author attributes this to the Internet’s unchanged principles and implementing protocols 

as open and inclusive of any device with the proper interfacing that requires minimal technical ef-

fort. The author conclusively urges minimally restrictive regulation and configuration of the grid 

that consciously stewards the generative capacity of the grid as these dynamics are stated as in-

strumental to the runaway success of the Internet that in conjunction with PCs, thus far, have 

managed to resist centralised control and regulatory intervention but now increasingly at odds 

with itself. With that in mind, the author explores the Internet and the PC as generative technolo-

gies separately and in combination to arrive at a generative equilibrium that considers a growing 

Internet backlash from incumbents, consumers and regulators as the result of unlawful content 

sharing, system abuse, online viruses and privacy hacks. The author then describes what in large 

parts resembles today’s landscape of a ‘postdiluvian’ Internet and appliancized PCs ruled by in-

creasingly undesired network standards, computer configurations and regulability. This of course 

counteracts and contrasts generativity though they do come with certain benefits such as higher 

degrees of ease, safety and effectiveness in the case of appliancized IT devices (Zittrain, 2008).  

The nuances that Zittrain (2006) provides when classifying closed operating systems (OS) 

like Microsoft Windows as generative are illuminating to the question of openness as a design cri-

terion for generative technologies. He states terms like openness, free and commons to evoke 

generative elements but not fully encapsulating of its meaning and in some cases obscuring of it. 

So, whereas Zittrain (2006) points to the fact that a closed OS with, for instance, open application 

programming interfaces (APIs) enable nearly any part of a PC to be reconfigured, Van Osch & Avi-

tal (2009) states that generative systems are open systems. The point Zittrain (2006) makes is that 

the effects of an open-closed equilibrium have resulted in a myriad of tasks being accomplished 

for audiences to adopt, share, and use at the application layer, which he argues makes the ques-

tion of open source code of lessor importance.  

With regards to the different layers of generative technologies, Zittrain (2006) references a 

paper entitled ‘End-to-End Arguments in System Design’ (Saltzer et al., 1984, as cited in Zittrain, 

2006) for an analogous representation of the Internet’s intended design as “an hourglass design, 

with a simple set of narrow and slow-changing protocols in the middle, resting on an open stable 

of physical carriers at the bottom and any number of applications written by third parties on the 
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top”. The layered design is graphically illustrated in Zittrain’s (2008) book in Figure 3 to depict each 

layer and approximate the elements that make the technological ecosystems of the Internet and 

PC generative. The aspect of architectures comprising of layered stacks is also postulated to pro-

vide a foundation for the generative properties of digital infrastructures by others (Tilson et al., 

2010). 

 
Figure 3. Hourglass architecture (Internet and PC) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Zittrain, 2008 

 

Zittrain (2008) argues that part of the generativity of operating system like those Microsoft’s Win-

dows or Apple’s Macintosh depicted in Figure 3’s right hand hourglass, is owed to the procrastina-

tion principle, which means leaving providing something incomplete as work left for others to 

complete. This also allows users the opportunity and indeed need to choose and install third party 

software to optimally use a system. Another author addresses the layering of each separate clus-

ter of technological subcomponents by a similar term, namely procrastinated binding as “procras-

tinated binding of these components […] makes the ontology of digital artifacts inherently genera-

tive and dynamic” (Yoo, 2012a, pp. 11). The layered aspect of architectures such as those in Figure 

3 is suggested to provide basis for the generativity of digital ecosystems (Yoo et al., 2010) and digi-

tal infrastructures (Tilson et al., 2010). Another important feature to highlight in the layering of 
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generative combinations such as the Internet and PC is explained by the ability to hide information 

to outsiders such that the system becomes easier to comprehend as a method for inviting more 

participation (Parnas, 1972).  

Zittrain (2008) explains that technological modularity allows stakeholder competence and 

purview to be confined to a specific layer without knowing the ins and outs of another. Hence, the 

polyarchic layering of the hourglass architecture is argued to drive generativity. The author is par-

ticularly vocal about the simplification and slow-changing nature of the middle layer as it allows 

advanced and rapidly changing applications atop to be built on the foundation below in a paradox-

ically separate yet connected fashion. Moreover, he stipulates generative tools as generally more 

basic and less specialised for achieving a specific task but oftentimes require a certain level of skill 

to be minimally useful, i.e. a piano versus a music box. The author distinguishes generative tools 

that are individually useful from generative systems as sets of tools and practices used and built 

atop platforms by groups of people. “The notion of generativity is itself an adaption. It is related to 

other conceptions of information technology…” whereby Zittrain (2008, pp. 77) dives into theoreti-

cal concepts upon which generativity draws. One of those is the free software philosophy, which is 

all about accessibility in its ‘four freedoms’ regarding freedom to run the program, freedom to 

study how it works, freedom to change it, and freedom to share the results with the public at large 

(GNU, 2018). However, as illustrated by Microsoft’s OS, generativity and open or free software is 

not necessarily linked as Windows source code is not made regularly available to developers, yet 

the flexibility of the software allows for configurations on top of it. But Zittrain (2008) also brings 

up a case of free open source software (FOSS) that is not generative, namely the Linus OS inside of 

a TiVo as a specialised appliance programmed to do one thing, though it has the potential to do so 

much more. This potential is what now several companies try to realise by releasing their software 

under free and open licenses to enable amateurs to test and tinker with it for improvement. 

Generative tools provide an outlet for people to create and express themselves. Genera-

tive systems do the same but for groups of individuals by also providing them the means to collab-

orate and organise themselves, and for strangers to encounter each other on the basis of mutual 

interest to form groups and collaborate. To this, Weber (2005) addresses questions about the phe-

nomenon of FOSS, namely how large, complex systems of code can be built, maintained, devel-

oped, and extended in non-proprietary settings in which many developers work in highly parallel, 
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relatively unstructured ways and without direct monetary compensation. Without touching on the 

economics, Van Osch & Avital (2010) partly answer this question by highlighting common and 

shared goals, interests and outlooks on future potentialities. From an engineering point of view, 

Zittrain (2008) attributes modularisation as the important feature of design that allows the en-

gagement of many programmers to split a large system development project into relatively small 

chunks of coding that can be undertaken by individual programmers working independently from 

each other. Creativity is therefore particularly seen enhanced in the free software movement that 

develops and uses tools for working in unison with others at a distance.  

Related theories of free and open arenas include theories of the commons that state the 

economic value of the decentralised and largely unregulated infrastructure of the Internet to be 

underestimated (Allen, 2017). Without gatekeepers to innovation commons, creativity flourishes 

and Zittrain (2008) argues the end-points of the network to matter as well. Affordances from psy-

chology offers thinking into how the design of an object might shape its use and which configura-

tions are likely to affect usage in a desired way (Gibson et al., 1978, as cited in Zittrain, 2008). Simi-

larly, Zittrain (2008) explains generativity to consider how a system might grow or change over 

time as the uses of a technology is shared with new audiences.  

Zittrain lists two groupings of benefits from generativity as deriving from (i) unanticipated 

change as an innovative output and (ii) the inclusion of vast and diverse populations as a participa-

tory input. For the first one, Zittrain (2008) draws another parallel between the generative Inter-

net and generativity in general in that its decentralised structure and basic, flexible network con-

figuration, was created with no innate content but rather as a means for others to create on and 

distribute through. But not only is the Internet generative in the content layer, it is also generative 

in the technical layer in which technologies like Web led the commercialisation of the Internet. 

“Generativity at the technical layer can lead to new forms of expression for other layers to which 

nonprogrammers contribute—culture, political, social, economic, and literary” (ibid, pp. 94). Thus, 

‘recursive generativity’ is repeated up through the layers of the hourglass and even enables new 

types of group interaction between mediocre masses and eccentric loners which relates back to 

the generative input of participants. 

The generative difference between technologies like the Internet and its proprietary net-

work competitors of the day is that “generative systems allow users at large to try their hands at 
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implementing and distributing new uses, and to fill a crucial gap that is created when innovation is 

undertaken only in a profit-making model, much less one if which large firms dominate.” (Zittrain, 

2008, pp. 84). This is not to say firm adds no value to society, but that amateurs enabled by gener-

ative technology can create output that would not have otherwise been produced in a capitalistic 

market model. This ties in user-innovation as generative technology allows consumers to create 

products and services that fulfil their own needs no matter how niche (von Hippel, 2005) which 

highlights the trend towards “democratization of innovation” (ibid). This implies that user innova-

tion tends to be intrinsically motivated, whereas firms engaging in open innovation do so for ex-

trinsic (i.e. financial) reasons (Piller & West, 2014). However, as Zittrain (2008) points out, that is 

not to say user innovation is solely intrinsic. Although an amateur may develop and test launch her 

creation via a generative tool or system solely for intrinsic value, she may then decide to commer-

cialise it with venture capital backing ones it has proven traction in the market. He ultimately ar-

gues: “…generativity, then, is a parent of invention, and an open network connecting generative 

devices makes the fruits of invention easy to share if the inventor is so inclined” (Zittrain, 2008, pp. 

90). 

The second grouping of generativity in Zittrain’s (2008) book is its participatory input. Invi-

tation for contribution occurs through the contribution itself and the ways in which that contribu-

tion becomes part of a self-reinforcing community. The author refers to individual as well as utili-

tarian good derived from participation as generative systems enable people to realise their poten-

tial. He refers to the generative Internet and PC to allow for more than technical innovation and 

participation to include making political and artistic expression easier. Culture is an aspect of par-

ticipation to which he refences the research by Benkler (2006, as cited in Zittrain, 2008) who ex-

amines the possibility of democratising through a liberal political view of the Internet. Fisher 

(2001) is referenced as a related source to the discussion of semiotic democracy which states an 

attractive society as one where everyone is able to actively participate in the making and not just 

the passive consuming of the ideas, images and artefacts that make up their world. To that, 

Zittrain (2008) accuses most technology as solely leveraging in its capacity for automating tasks 

but that technology that also harbours adaptability and accessibility wields the power for people 

who master the basics to break the straitjacket of PowerPoint templates and ‘McDonaldized’ op-

erations. Furthermore, he maintains the divide as having less to do with technology versus 
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nontechnology, and more to do with polyarchy versus hierarchy. The former may result in more 

dead ends and wasted effort by numerous people but the latter will inevitably miss paths leading 

to great innovation due to gatekeepers in control of the time and capital allocation to ideas.  

Zittrain (2008) argues the recursion of generative technology to carry on outwards past the 

content layer to society. The story of HTML by Bernes-Lee (2018) illustrates the recursive effect of 

technical tinkering resulting in a platform that allows the less technical, and more artistically capa-

ble people to express themselves online. This is true for creatives as well as journalists through 

blogs and wikis with the advent of Wordpress and other website-builders and building blocks. 

Thus, if one measures the value of generativity by the amount of creativity it unleashes, then the 

PC-Internet grid, Zittrain (2008) claims, should be measured by the creativity of coders as well as 

artists in and outside of the hourglass architecture.  

Employing a libertarian view of generativity, Zittrain (2008, pp. 96) explains the encourag-

ing nature of generativity for mutation and branchings away from the status quo as well as the dis-

ruption thereof—for better and for worse. The harm induced by generativity in the world of bits 

by digital systems such as the grid is limited to economic loss and disruption. Generative tools in 

the world of atoms can wreak havoc if the experimentation and tinkering of chemicals or struc-

tures goes wrong. Nevertheless, digital and economic damage is as real as that of biohazards and 

collapsing furniture, which Zittrain (2006) illustrates in his paper on the generative Internet where 

the generativity of the network has started showing signs of self-destruction either directly 

through cybercrime or indirectly through invasive regulation and restrictive technology configura-

tions. Generative systems are consequently shown to be double edged swords with the potential 

for doing good as well as bad deeds.  

The generative paradox is that openness to unanticipated change can have non-generative 

consequences for the tool/system and worse for the world beyond. Zittrain (2008, pp. 99) outlines 

the undesired lifecycle in the following steps: (1) an idea originates in the backwater, (2) it holds 

the ethos of the procrastination principle as incomplete, (3) unfiltered contribution is embraced 

resulting in increased usage, (4) unanticipated success is achieved as momentum draws in more 

people, (5) success is cut short by late joiners, some disinclined to contributing and others exploi-

tative of its openness, so finally (6) there is movement toward enclosure to counteract the prob-

lems that made the system popular to begin with. Complacency is unsustainable on generative 
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systems as less technically sophisticated users cannot necessarily fend for themselves against 

technically superior counterparts on the network. As a result, solving issues on the technical layer 

is crucial to sustaining generativity throughout, including in the content layer.  

 
2.2   Blockchain 

Since the inception of the cryptocurrency bitcoin and subsequently the first blockchain (Naka-

moto, 2008), the development of new blockchain configurations to support novel financial as well 

as non-financial applications (Nofer et al., 2017) has resulted in various definitions of the technol-

ogy to the point where scholars point to a lacking common language (Notheisen et al., 2017). 

Within academia the technical umbrella-term is distributed ledger technology or DLT, and the defi-

nition of blockchain as one such technology spans notions of a distributed transactional database 

to store digital events (Beck et al., 2017) to a distributed, immutable digital record system shared 

among independent parties and updated by their consensus (Avital et al., 2016). Nakamoto (2008, 

pp. 1) originally defined the bitcoin blockchain as “an electronic payment system based on crypto-

graphic proof instead of trust, allowing any two willing parties to transact directly with each other 

without the need for a trusted third party.” This more or less corresponds to the definition found 

when looking up blockchain on Wikipedia as “… a growing list of records, called blocks, which are 

linked using cryptography” (Wikipedia, 2019b), which cites the comprehensive introductory 

Princeton University Press book on “Bitcoin and Cryptocurrency Technologies” (Narayanan et al., 

2016).  

A perhaps more widely read book defines “the blockchain [as] a distributed ledger repre-

senting a network consensus of every transaction that has ever occurred. Like the World Wide Web 

of information, it’s the World Wide Ledger of value—a distributed ledger that everyone can down-

load and run on their personal computer” (Tapscott & Tapscott, 2016, pp. 7). Summed up in a 

lesser known book, blockchain is “… quite literally a giant spread sheet for registering all assets, 

and an accounting system for transacting them on a global scale that can include all forms of as-

sets held by all parties worldwide” (Swan, 2015, pp. 6). Elaborating beyond the definition, the for-

mer authors derive seven design principles from Nakamoto’s (2008) white paper to explain the ba-

sics of “the blockchain revolution” as a movement made up of entrepreneurs, inventors, engineers 

and artists who seek creative collaborations with like-minded people. These design principles com-

prise of (1) networked integrity to ensure hard-coded trust, (2) distributed power to avoid a central 
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point of control, (3) value as incentive to align stakeholder interests, (4) security using cryptog-

raphy and embedded safety measures with no single point of failure, (5) privacy via pseudonymity 

for hidden identities, (6) preservation of rights of ownership to be transparent and enforceable, 

and (7) inclusion by lowering the barriers to participation in a distributed manner (Tapscott & Tap-

scott, 2016).  

Another author-duo fleshes out the underlying workings of the technology in five similar 

codes to decipher blockchain as: (i) a distributed database where every party has direct access to 

each other, (ii) peer-to-peer transmission of communication with each node storing and forward-

ing the information to all other nodes, (iii) transparency with pseudonymity meaning visible trans-

actions to anyone accessing the system to see the value and unique 30-plus-character addresses 

involved in the transaction, (iv) irreversibility of records by a variety of computational algorithms 

ensuring the chronological order and permanent availability of all records on the database, and (v) 

computational logic to allow users to create rules that automatically trigger events between nodes 

(Iansiti & Lakhani, 2017). The last principle is an important technical difference that highlights the 

plasticity of the digital nature of blockchains. A noteworthy caveat pointed to by Tapscott & Tap-

scott (2016) is that these conditions vary across different configurations of blockchain and particu-

larly across the broader category of distributed ledger technology, or DLT, as an encapsulating clas-

sification increasingly associated with incumbent firms of the financial industry who seek to har-

vest only certain aspects of blockchain technology for a faster and more secure, cost-saving data-

base architecture (ibid.). As such, the configuration of blockchain is subject to the use case.  

Given the infancy of blockchain as a DLT, many postulate certain areas of society in the 

business of transactions, contracts and recordkeeping to undergo significant change as blockchain 

diffuses (Iansiti & Lakhani, 2017). Partaking in the speculation are academic scholars who suggest 

new blockchain applications to existing fields. Their propositions include the use of blockchain to 

rejuvenate business models of the payments industry (Holotiuk, 2017), enhance the real estate 

transaction process (Mashatan, 2017), reimagine trusts jurisprudence (Herian, 2017), redesign lo-

gistical environments in the shipping industry (Nærland et al., 2017), secure data control for health 

care applications (Kuo, 2017), design a decentralised peer-to-peer review and publishing market 

(Janze, 2017), and apply smart contracts to the Internet-of-Things (Christidis & Devetsikiotis, 
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2016). For an overview of the different uses, a more comprehensive account of the different 

blockchain applications is provided in Table 4 below.  

 

Table 4.  Applications of blockchain 

Type  Application Description Examples 
Financial 
applications 
 
 
 
 
 
 
 
 
 
 
Non- finan-
cial applica-
tions 
 

Crypto- 
currencies 
 
 
Securities issu-
ance, trading 
and settlement 
 
 
Insurance 
 
 
Notary public 
 
 
Music industry 
 
Decentralized 
proof of exist-
ence of docu-
ments 
Decentralized 
storage 
Decentralized 
Internet-of-
Things 
 
Anti-counterfeit 
solutions 
 
Internet applica-
tions 
 

Networks and mediums of exchange using cryptography to 
secure transactions 
 
 
Companies going public issue shares directly and without a 
bank syndicate. Private, less liquid shares can be traded in 
a blockchain-based secondary market. First projects try to 
tackle securities settlement 
 
Properties (e.g., real estate, automobiles, etc.) might be 
registered using the blockchain technology. Insurers can 
check the transaction history 
Central authorization by notary is not necessary anymore 
 
 
Determining music royalties and managing music rights 
ownership 
Storing and validating the signature and timestamp of a 
document using blockchain 
 
 
Sharing documents without the need of a third party by us-
ing a peer-to- peer distributed cloud storage platform 
The blockchain reliably stores the communication of smart 
devices within the Internet-of-Things 
 
 
Authenticity of products is verified by the blockchain net-
work consisting of all market participants in electronic com-
merce (producers, merchants, marketplaces) 
Instead of governments and corporations, Domain Name 
Servers (DNS) are controlled by every user in a decentral-
ized way 
 

Bitcoin 
Litecoin 
Ripple 
Monero 
NASDAQ private eq-
uity  
Medici 
Blockstream  
Coinsetter  
Everledger 
 
 
Stampery 
Viacoin 
Ascribe 
Imogen heap 
 
www.proofofexi-
stence. com 
 
 
Storj 
 
Filament ADEPT (de-
veloped by IBM and 
Samsung) 
 
Blockverify 
 
 
Namecoin 
 

Source: Nofer et al., 2017 

 

Exhibited by Table 4, the application of blockchain is not limited to the use of cryptocurrency, 

transactions or even finance. In addition to its categorisation as a foundational technology, Allen 

(2017) calls it a general-purpose technology parallel to steam power and electricity. He uses it to 

study innovation commons, which he describes as polycentric private orderings predicted to 

emerge at the earliest stages of an innovation trajectory. This eludes to the immaturity of 
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blockchain as an emerging technology in flux as a vehicle travelling on new roads with many yet to 

be discovered. To better appropriate its specific use-cases, Swan (2015) distinguishes between ap-

plication groups and assign three blockchain archetypes to support them.  

 

2.2.1   Blockchain archetypes 
Swan’s (2015) three blockchain archetypes 1.0, 2.0 and 3.0 gives a rough overview of the technical 

capabilities tied in with use cases, which will be used go into more detail about the technology. 

They each hold the same basic functionality of a blockchain and are backwards compatible but 

have gradually evolved to support more applications by working in unison with complementary 

technologies as part of a bigger system.  

 

2.2.1.1   Blockchain 1.0 
The first leaf to the blockchain tree is blockchain 1.0 traditionally known for its use to deploy cryp-

tocurrencies such as the bitcoin. Its functionality supports use cases related to cash for currency 

transfer, remittance, and digital payment systems, and in doing so, blockchain 1.0 displays multi-

ple design capabilities articulated by Tapscott & Tapscott (2016) with respect to integrity, power, 

value, security, privacy, rights and inclusion.  

Networked integrity was the first and foremost hurdle overcome by blockchain 1.0. Naka-

moto (2008) figured out how to bilaterally transact bitcoins as a digital currency by leveraging an 

existing peer-to-peer network layout to work out a cryptographic protocol and decentralised con-

sensus mechanism. This mechanism time-stamps the first transaction where the owner spends a 

particular coin and rejects any later attempts at spending that coin by that particular user thus 

solving the double-spending problem. The network participants that gather up recent transactions 

and settle them in the form of a block of data, repeatably, are called miners. As part of the soft-

ware protocol they follow, each block of data must refer back to the preceding block in order to be 

valid. By competing for the rights to add a block to the chain, once a miner claims to have solved 

the puzzle, the solution is broadcasted along with the block of recorded events for a node majority 

to vote on the validity of their work. 
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Figure 4. Sequential chain of hashed transaction blocks  

 
Source: Christidis & Devetsikiotis, 2016  

 

The blockchain protocol also includes a method for reclaiming disk space so that all nodes can ef-

fectively store the full blockchain. This is key to the fourth design principle of Iansiti & Lakhani 

(2017) for irreversibility of records as the data stored on blockchains unlike the Internet’s mallea-

ble and fleeting information, is and needs to be permanent. The fact that all movements are 

stored on every node also means that every participant can see the full record of every transac-

tion. With this information, the consensus of what transactions happened in a given time span is 

reached algorithmically via a proof-of-work (PoW) mechanism—hence the original name “proof-

of-work chain”.  

In order to cryptographically record what happens on the blockchain as an immutable ver-

sion of the truth, the mechanism creates a difficult puzzle that requires a lot of work for nodes to 

solve but is easily verified. Whoever solves the puzzle first gets to create the next block and is re-

warded with bitcoin following Tapscott & Tapcostt’s (2016) third principle of value as incentive. 

This compensates the miners’ resource expenditure in electricity and computing power used to 

find the right 32-byte hash value following a Poisson process through a cryptographic digest func-

tion called the secure hashing algorithm (SHA-256).  

 

Figure 5. Transactional ecology of mining 

 
Source: Narayanan et al. (2016) 
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This process varies among blockchain protocols but the philosophy of a mathematical algorithm 

aiding the creation of an audit trail stays the same. Depending on the features of the application it 

supports, different amounts of data recorded at different frequencies before the network reaches 

consensus can be tweaked in the open source code of the software (Catalini & Gans, 2017). How-

ever, the chronological sequence of chained blocks makes it so that once implemented the rec-

ords stored in the software protocol are not easily amended.  

Nakamoto (2008) put a lot of thought into protecting the system from sock-puppet Sybil 

attacks, where one person is controlling multiple nodes for additional voting power, and 51% at-

tacks, where a Byzantine node majority consents to create and follow an incorrect branch of 

blocks by using the superior network mining power to control the hashrate. The critique befallen 

PoWs for being inherently wasteful in the disproportionate amount of resources required as a 

sunk cost to solve the mathematical puzzle is conversely what keeps the blockchain safe from bad 

actors attempting to reverse past transactions (ibid.). Not only that, but the blockchain protocol 

also rewards good node behaviour with tokens such as bitcoins. This altogether aims to disincen-

tive bad node behaviour by systematically nudging participants from overthrowing the blockchain 

to instead compel them to follow a predictable set of actions that benefit the individual and in 

turn benefit the system as a whole (Tapscott & Tapscott, 2016). Without this incentive structure, 

the democratic voting arrangement of the consensus mechanism allowing one vote per CPU, 

would not only make it possible but likely for colluding nodes to perform a coordinated 51% at-

tack. Therefore, given enough computing power, a 51% attack makes it theoretically possible but 

improbable to overthrow the true record of events on the ledger. It remains theoretical because in 

practice, the governance structure along with the security protocols embedded in the source code 

of the bitcoin blockchain’s genesis block—the first block on the blockchain ledger from which all 

subsequent blocks link—has managed to keep it safe and running for 10 years.  

With something to either gain and/or lose, the PoW system incentivises nodes to add new 

blocks to the longest chain, which from the dedicated computing power creates economies of 

scale and a positive loop of verifying new blocks (Catalini & Gans, 2017). This subsequently makes 

it harder to tamper with the ledger as changing one record would require changing multiple blocks 

as seen in Figure 5. In addition to the PoW, other consensus mechanisms such as proof of activity, 
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proof of capacity, proof of storage and proof of stake all require miners to have skin in the game 

so-to-speak (Tapscott & Tapscott, 2016).  

The mint rewarding miners for their facilitation of the blockchain infrastructure follows 

Tapscott & Tapscott’s (2016) second design principle of distributed power in linking the issuance 

of bitcoins to the creation of new blocks and thus in the hands of a decentralised network of par-

ticipants. The term bootstrapping is used to describe the way in which the bitcoin protocol is free 

and open source thus allowing anyone to download and maintain a copy of it, which ensures the 

residency of the blockchain everywhere as opposed to on a centrally stored server.  

 

Figure 6. Public key infrastructure  
   

 
  Source: Nakamoto, 2008 
 

Partaking in the network to begin with requires the use of public key infrastructure (PKI) as visual-

ised in Figure 6. This is an advanced form of cryptography that helps to establish a secure platform 

in line with the fourth design principle by Tapscott & Tapscott (2016). The tokens of the bitcoin 

blockchain are thus mere representations of the cryptographic hash whereby users hold the 

crypto-keys to their own money and transact with one another by sharing individual keys to the 

underlying assets. With that comes the responsibility of keeping one’s keys secure. But the system 

itself safety built into it by nodes consenting to follow the longest and subsequently the safest 

chain of records.  
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Similar to network security, privacy is also baked into the blockchain in that no name, email 

address or personal identification is required to participate on the network. As shown in Figure 10 

this means there are no centralised repositories of personal information stored anywhere on a dis-

tributed database with a decentralised consensus mechanism, i.e. a blockchain. The use of private 

and public encryption keys disguises the identities of transacting parties on the bitcoin network 

with pseudonyms much like that of the creator(s) of bitcoin whose real identities remain a mystery 

to this day (Kuo et al., 2017). The public record of transacting parties represented by the public 

key addresses on the blockchain require an extensive amount of deanonymisation and data trian-

gulation to uncover the identities behind the node. But much like a 51% attack on the blockchain, 

it is improbable but not impossible. For people to whom that probability matters, blockchains now 

exist where the 30-character pseudonyms are strategically shielded for full anonymity as seen 

with the application of Zcash—another cryptocurrency (Catalini & Gans, 2017).  

 

Figure 7. Privacy models  
  

 
 Source: Nakamoto, 2008 

 

The consensus mechanism coupled with the PKI of the blockchain ensures rightful ownership of 

every digital coin in circulation so that users can only trade that which they own. Similarly, partici-

pants on the bitcoin network cannot trade what they aren’t authorized to, for instance, on some-

one else’s behalf which follows the sixth design principle of preserving rights. The seventh and last 

principle of inclusion is captured in the authors’ macro description of blockchain as “…a credible 

and effective means not only of cutting out intermediaries, but also of radically lowering transac-

tion costs, turning firms into networks, distributing economic power, and enabling both wealth cre-

ation and a more prosperous future.” (Tapscott & Tapscott, 2016, pp. 95).  
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Mougayar (2016) illustratively portrays blockchain as a layer working on top of the Internet 

bypassing the Web to achieve a decentralised direct peer-to-peer bilateral connectivity. But this 

excludes those without access to the Internet. So, despite running atop the Internet TCP/IP stack, 

blockchain was initially designed to be able to run without it, if necessary, through a simplified 

payment verification mode via cell phone connection. Thus, the barriers for participation on the 

network for people in developing economies are lowered so long as they have access to the most 

basic infrastructure and hardware. Inclusion therefore means considering the full spectrum of us-

age from state-of-the-art computing power and high-bandwidth, low-latency Internet connection 

in urban areas to slow tech and sporadic power outages in remote areas of the world (ibid.).  

The functional processes of blockchain 1.0 thus comes together in a sequential order de-

picted in Figure 8 below.  

 

Figure 8. Functional processes of blockchain 

 

 

Starting from the sequence of transaction initiation, two nodes transact using PKI encryption to 

send and receive cryptocurrency after which the transaction is broadcasted to all other nodes on 

the network. They then confirm the validity of said transaction via a consensus mechanism (e.g. 

PoW) in order to verify and later add it to the block of other transactions occurred in the same 

time period. For the case of bitcoin, this block of data is about the size of 1 megabyte which is 

then added to the chain of thousands of other 1MB blocks (Nakamoto, 2008).  
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2.2.1.2   Blockchain 2.0 
Blockchain 2.0 is an advanced version of blockchain 1.0, evolved to handle not just currency but 

also contracts. Exhibiting the principles laid out by Iansiti & Lakhani (2017), these contracts lever-

age the programmable logic and autonomy of the blockchain to execute transactions upon fulfil-

ment of arbitrary pre-defined conditions. A frequently used simplistic example that illustrate the 

functionality of a smart contract is the vending machine, i.e. once the correct and sufficient 

amount of payment is inserted, the asset is released and change dispensed. The logic that makes 

up a smart contract can be settled on bilaterally between the parties it affects to potentially cir-

cumvent the need for third party middlemen such as lawyers and insurers.  

 

Figure 9. The creation process of smart contracts 

 
 

Smart contracts are increasingly being used for financial services contracts for more extensive 

transactions such as those for stocks, bonds, futures, loans, mortgages, smart property and smart 

contracts. The smart element is an autonomous executable feature of the computational logic de-

sign principle of blockchain’s operating on a “code-is-law” basis. Thus, as opposed to an estab-

lished legal system, computational code defines the rules and law within the network, which is a 

noteworthy part of what drives the blockchain buzz and spectre of blockchain-enabled possibility. 

Szabo (1997) explains this feature of blockchain 2.0 as “smart contracts go beyond the vending 

machine in proposing to embed contracts in all sorts of property that is valuable and controlled by 

digital means. Smart contracts reference that property in a dynamic, often proactively enforced 

form, and provide much better observation and verification where proactive measures must fall 

short”. Assigning usage rights to another party for the digital content industry holds enormous po-

tential for combating piracy. Similarly, smart contracts enable asset owners to pool their resources 

and create a corporation on the blockchain. This is done by defining articles of incorporation and 

clearly inscribing them in smart pieces of special purpose code that executes a complex set of in-

structions on the blockchain, i.e. a smart contract (Tapscott & Tapscott, 2016).  
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2.2.1.3   Blockchain 3.0 
Blockchain 3.0 takes on justice applications beyond currency, finance and markets to include digi-

tal identity, decentralised government, domain name systems and much more (Swan, 2015). In 

the other category of blockchain 3.0 applications, is for instance a paper by Christidis & Devetsikio-

tis (2016) who flesh out the use of the blockchain and smart contracts in concert with sensor tech-

nology and the Internet-of-Things to record and automate multistep processes from a range of in-

puts in the physical world. This happens via other intermediaries known as oracles that link the 

world of bits to the real world of atoms as an extended source and trusted intermediary of infor-

mation off the blockchain (Catalini & Gans, 2017). This potential is partly what drives the specula-

tion of blockchain 3.0 to bring about a second generation of the Internet for a permanent Web 

3.0. Current traction stems from blockchain technology already aiding the creation of decentral-

ised applications—commonly abbreviated to DApps (Tapscott & Tapscott, 2016). These applica-

tions are characterised by running open-source trustless protocols on a decentralised network to 

avoid having a single point of failure, and typically reward users for providing computing power 

(Coindesk, 2018a). Similar principles combined with smart contracts, allow for the creation of a 

decentralised autonomous organisation or DAO as a leaderless form of company that do away 

with traditional hierarchies in exchange for a direct democracy creating and voting on hard-coded 

rules to be enforced digitally (Coindesk, 2018b). 

 

Figure 10. Centralised vs Decentralised vs Distributed 

 
Source: Shrier et al., 2016 (adopted and adapted) 
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But whereas DAOs are still a pipedream, DApps are currently proliferating. One such fully fledged 

DApp is Blockstack. Powered by blockchain it works as a decentralised Domain Name Server (DNS) 

to offer other DApps fast, easy-to-use DNS, and a PKI for identity management on the blockchain 

(Ali et al., 2016). Zyskind et al. (2015) is designing an automated access-control management sys-

tem called Enigma that enables different parties to jointly store, share and run computations on 

personal data but at the same time keeping the information completely private. Using public-pri-

vate keypairs, cryptographic hashing and homomorphic encryption the data is shared in a tam-

perproof state which allow third parties to process the data in an encrypted format that can only 

be read by the owner. This DApp recently got its initial release out after being on the drawing 

board for years, and like Blockstack attempts to provide plumbing to the blockchain environment. 

A similar DApp still on the drawing board is a recommender system for multiparty compu-

tation of recommendation algorithms without the need to disclose personal information (Frey et 

al., 2016). This system allows individuals control over who they wish to grant access to process 

their data to incentivise third parties to offer better value propositions for the permission to lever-

age the insights of individual customers online. This raises important questions of whether users 

are up for the task of controlling their own data and subsequently setting Terms of Service for 

third-party access. The workload and responsibility of this control might get amplified by the tech-

nical and legal jargon expertise required to operate such a system, which is true for smart con-

tracts, too. The endurance of the digital economy is therefore not necessarily a matter of a trade-

off in data-driven business models and the safety and protection of individual privacy. Perhaps this 

co-existence is why both privacy activists and venture capitalist talk about the blockchain as some 

kind of a ‘digital Garden of Eden’ to restore the freedom and goodwill of the Internet’s early days 

(Tapscott & Tapscott, 2016).  

 

2.2.2   Blockchain configurations 
In addition to the technical advancements in the evolution of blockchain 1.0, 2.0 and 3.0 to service 

new applications, there are also different ways to configure them again in accordance with the in-

tent of said blockchain-based purpose. 

The bitcoin protocol was designed to be democratic and decentralised hence why no gate-

keepers or intermediaries exist on its blockchain to block transactions or reject participants from 

becoming minors and users on the network. This makes it resilient to attacks and censorship but 
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also inefficient due to the resources expended on PoWs and restrictions on block size (Catalini & 

Gans, 2017).  

Other types of distributed ledgers require seeking permission in order to join. These are 

known as permissioned blockchains and in turn provide higher bandwidth by not relying on PoWs 

to maintain a shared ledger but instead on different kinds of mechanisms. Hence the job of up-

keeping the integrity of the network is also no longer broadcasted to the public but tasked to a se-

lect group of trusted infrastructure-facilitating nodes. As such, some configurations of private 

blockchains closely resemble that of replicated, distributed databases already in use by organisa-

tions today. DLT is often used as a term to describe these types of blockchains as the ideological 

notions are discarded and only certain technical advantages remain to avoid changing inherent 

market structures upon adoption. Reliance on trusted intermediaries also means higher compati-

bility with pre-existing regulation. With that level of regulatory compliance comes the risk of plac-

ing trust in people prone to human error and fallibility. Another drawback is the sacrifice of any 

anonymity as the network controller knows your identity. To tackle this issue, a hybrid version 

would allow sensitive information to be stored on a private blockchain or database and immutably 

linked to a public blockchain entry using the time-stamp and digital fingerprint capabilities of the 

protocol (Catalini & Gans, 2017).  

 To help categorise the different ledger configurations, basic questions asked by Birch et al. 

(2016) of who are allowed on the network helps us distinguish between groups of public and pri-

vate blockchains, or ledgers as the authors call them, and further differentiate between four de-

grees of permission by asking why and who maintains its integrity. 
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Figure 11. Shared ledger configurations 
  

 
Source: Birch et al., 2016 

 

A blockchain is private if party controls which participants are granted permission to update the 

ledger of transactions on the network. If the same selection process of groups applies to the ques-

tion of who are allowed to take part in the consensus-finding process to main its integrity, then 

the ledger is hierarchal and the blockchain double permissioned. Conversely, if anyone of the se-

lect participants on the network can also partake in maintaining its integrity, then there is talk of a 

flat hierarchal ledger and a permissioned blockchain.  

In the public blockchain bucket, anyone can use the blockchain to transact and inspect its 

records of event. To the question of who maintains its integrity, the consensus mechanism either 

rewards their consensus-finding work intrinsically on the blockchain such as the case for the dou-

ble permissionless bitcoin blockchain. In case it happens off the network, then the blockchain is 

permissionless. From these distinctions the authors derive basic building blocks as falling into four 

distinct layers that describe the communications, consensus, content and contract layers of block-

chain archetypes. These are shown in Table 5 below. 
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Table 5. Basic building blocks 

  

Contract How can we animate the immutable record of 

transactions so that events trigger actions? 

Why shared ledger?  

Flexibility 

Content  What kinds of assets will be in the immutable 

record of transactions? 

Why shared ledger?  

Innovation 

Consensus How do we agree the immutable record of 

transactions across organisations? 

Why shared ledger?  

Integrity 

Communications How are transactions created and propagated 

inside and between organisations? 

Why shared ledger?  

Robustness 

Source: Birch et al., 2016  

 

2.2.2.1   Public double-permissionless blockchains 
Taking bitcoin as an example of a double permissionless blockchain, it allows ownership of digital 

asset bearers to be exchanged between unknown parties in a censorship-resistant environment 

(Birch et al., 2016). This is also why bitcoin has been the currency of the dark web to buy and sell 

illegal goods and services (Narayanan et al., 2016) and why regulators watch upon in suspicion. 

Contrariwise, its design follows its purpose in being democratic, shared and decentralised, which 

the authors argue could be a driver of permissionless innovation. This claim is substantiated by the 

referencing of experimentation use-cases such as micro-payments for online video content both 

value transfer-wise and in the recording and execution thereof. The double permissionless envi-

ronment offered on the bitcoin blockchain is described as a platform that people outside the fi-

nancial sector are using “for novel purposes, a classic example of disruptive innovation’ looking for 

new customers on the margins” (Birch et al., 2016, pp. 122).  

 Adding to the description of the this blockchain archetype is a paper by Nærland et al. 

(2017) who sums up the main characteristics in Table 6 below. 
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Table 6. Characteristics of public (double) permissionless blockchains 

  

Characteristic  Meaning 

Open source  Anyone can set up an identical or slightly modified ver-
sion of the blockchain.  

Decentralization  It operates without a central decision maker or hierar-
chy.  

Consensus  
All transactions in a blockchain are agreed upon 
through consensus. There is only one version of the 
truth in a blockchain.  

Tamper-proofness  It accepts new entries only if they build on unmodified 
previous entries.  

Validity  It accepts new entries only if they adhere to a prede-
fined protocol.  

 

Source: Nærland et al., 2016 
  

Taking its offset in the bitcoin blockchain, Table 6 touches on already mentioned features of de-

centralised ledger with one true copy of the data consented upon by a node majority and hashed 

together using a time-stamp protocol. The open source characteristic is what allows for the tinker-

ing and tweaking of the software outside the bitcoin blockchain (Nærland et al., 2016). 

 

2.2.2.2   Public permissionless blockchains 
Problems with the double permissionless blockchain archetype such as Sybil and 51% attacks are 

sought mitigated in the permissionless system where participants can choose to trust those main-

taining its integrity via the consensus-forming process based on their accountability, regulation 

and notoriety, or because they have other incentives outside of the blockchain preventing such 

attacks (Birch et al., 2016). These extrinsic rewards can vary between money, license conditions 

and social responsibility.  

 An application using this archetype could be for instance be a land registry that anyone can 

use but is maintained not by a centralised authority but by real estate agents. These actors main-

tain the integrity of the blockchain with the incentive of keeping their licenses to practice and ad-

ditionally by being rewarded for making transactions (ibid.). 
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2.2.2.3   Private permissioned blockchains 
This blockchain archetype works as a shared ledger for building more robust solutions beneficial 

for groups of actors who need to maintain a database or network of interconnected databases re-

sistant to database attacks and corruption. Replicated databases like the private permissioned 

blockchain also solve the problem of paying for the upkeep of the network by sharing the ex-

penses of the duplicated copies amongst its participants. Running and securing a single blockchain 

in a flat hierarchy consequently means that no node is reliant on a central entity for access and 

has full cross-organisational transparency into the integrity and accountability of transactions. 

This, the authors argue, bodes well for regulation and innovation around automation though it has 

little to nothing to do with cryptocurrencies nor censorship-resistance (Birch et al., 2016). Catalini 

& Gans (2017) on the other hand draws a parallel between private blockchains’ gentle impact on 

existing market structures and its lack of a drastic effect on innovation in the long run.  

 

2.2.2.4   Private double-permissioned blockchains 
For this archetype, it is possible to imagine many more layers to the vertical hierarchy of roles, 

rights and responsibilities according to the application served by the blockchain. This allows for 

more intricate interactions and relationships as well as more refined and nuanced data manage-

ment. For incumbent intermediaries, Birch et al. (2016) argue private double-permissioned block-

chains are very attractive due to the potential for leverage of robustness, transparency and inno-

vation from an existing position in the market. This is again countered by Catalini & Gans (2017).  

 

2.2.3   Blockchain architecture  
The architecture of the technology illustrated in Figure 11 captures the composition of different 

tools on a more granular level as they come together to form the DLT system that is blockchain. 

This particular framework was adopted from a paper by Notheisen et al. (2017, pp. 1072) and pro-

vides “an integrated, holitstic view of interconnected and pivotal elements of blockchain-based 

platforms and surrounding factors”. The multi-layered perspective accounts for the openness of 

the technology and its capability to work in harmony with other technological layers as part of a 

bigger system supporting unintended applications and agents. 
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Figure 12. Blockchain Layers and Elements  
  

 
Source: Notheisen et al., 2017 (Blockchain Market Engineering Framework) 

 

The bottom layer of Figure 12 represents the basic macro layer and captures legal, social and eco-

nomic constraints determined by the field of application, legal requirements, transaction object 

and/or other external contingencies. Building on the environmental layer is the IT-infrastructure 

comprised of two sub-layers: a hardware layer made up of interconnected heterogenous devices 

that provides the computational power to run the virtual machine that forms the runtime environ-

ment of the decentralised system; and the protocol layer which implements the code of the block-

chain protocol and thus facilitates the communication between nodes, enforces agreements, and 

determines the level of security. Altogether, the hardware and software layers make up the pillar 

of the distributed system that directs the virtual machine running the application logic by defining 

the basic elements of the IT-artifact. This includes its distributed database, decentralised 
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consensus mechanism, and cryptographic protocol that ultimately enable the tokenisation of eco-

nomic value and the implementation of DApps on a micro level. This brings us to the application 

layer upon which the behaviour of economic agents—both human and artificial—takes place gov-

erned by interactions in the agent layer as well as underlying incentive structures below and 

throughout what is being described as an ecosystem (Notheisen et al., 2017).  

 

2.3   Literature summary 
The work done on generativity by Avital & Te’eni (2009) and Van Osch & Avital (2009; 2010) re-

spectively on generative fit for generative capacity, collective generative capacity and generative 

collectives, takes a people-centric approach to generativity by drawing on a wide corpus of inter-

disciplinary literature for its use in information systems design and social sciences more broadly. 

Focussing much more on the users rather than the technology stems from the explicit notion that 

generative capacity is a concept exclusive to humans and that can be sought enhanced by technol-

ogy. Hence the authors adopt a sociotechnical view of information systems to design generative 

fits that cater to the generative capacity of the individual as well as the collective. Part of their 

work is duly committed to exploring different types of generative collectives and their characteris-

tics with regards to structure, composition, motivation, and subsequent various degrees of gener-

ativity. The function that their work subsequently builds upon is that generative systems coupled 

with generative populations will result in generative processes and outcomes. Two such outputs 

are mass action and innovation. The design principles and generative collective archetypes then 

provide insight as to how to create a generative fit for enhanced generative capacity for generat-

ing innovative and creative results. Their work function as a natural extension of much of Zittrain’s 

(2006; 2008) in that his focus on technology takes on a much more tool-centric approach to the 

question of generativity. By studying the generative Internet and PC as a grad, the author makes 

his discoveries also by drawing on literature across disciplines outside the fields of computer sci-

ence and cyberlaw.  

 The Nakamoto (2008) white paper forms the genesis for blockchain as a technology for dis-

tributed computing and storage of information maintained and run democratically via a decentral-

ised control protocol that uses cryptography for secure encrypting and decrypting of data. Block-

chain is a foundational technology that resides in the infrastructure layer supporting the applica-

tion layer on which a layer of agents roams. After its initial application for Bitcoin, new archetypes 
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and configurations of the blockchain have emerged, developed to alter its capabilities in support 

of new use cases. The variations of blockchain roughly classify along two substrates. The first is a 

variable dependent on the intended application to be supported by blockchain. This defines its 

level of technical sophistication to provide necessary features in its design. Blockchain 1.0 enables 

financial value exchanges via digital tokens or cryptocurrencies. Blockchain 2.0 moreover enables 

smart contract capabilities for scripting transactional logic into the software of the system, which 

in some cases go beyond the use case of cryptocurrencies to other forms of transactions. Block-

chain 3.0 supports decentralised applications that increasingly works in conjunction with other 

technologies as part of a larger system. Hence, as blockchain has evolved to support new use 

cases, interact with more data points and run in conjunction with complementary technologies, it 

starts to diffuse intertwiningly with objects as well as with people. The second substrate of block-

chain technology is its configuration as either a public or a private database. This variable brings 

up questions of network integrity and rewards structures to decide matters of inclusive or exclu-

sive participation, and permissioned or permissionless systems. And since blockchain 3.0 is archi-

tecturally considered an infrastructure layer of several layers to a greater whole (Nothiesen et al., 

2017), the configuration of a blockchain archetype 3.0 can be made to adjusts the desired tech-

nical functionality and user capability to be supported in the application and agent layers of a sys-

tem.  
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3   Theoretical framework 

This chapter serves the purpose of setting up a theoretical framework instrumental to answering 

the research question. As a precursor to the proceeding research design chapter, this theoretical 

account fleshes out and pieces together appropriate theories to form the scaffolding from which 

to work with collected data. It also constitutes a lens through which to analyse the empirical data.  

With a point of departure in the literature review, the initial theoretical account of a gener-

ative effect as an expression of the impact by generative technology drivers on generative out-

comes, lays the ground work for the following two parts. Hence, the part after subsequently be-

comes a theoretical collection of generative technology drivers derived to serve as a framework 

capable of addressing the generative qualities of a bespoke blockchain technology. The last sec-

tion develops a theory-driven taxonomy intended to capture generative outcomes.  

 
3.1   Generative causality 

In order to detect the hypothesised generative effect of blockchain technology on social media 

platforms, the generativity of outcome, as another word for effect, becomes indicative of the plat-

form’s generativity overall. Outcomes alone, however, offer limited explanation of what the gen-

erative cause was given a possible multiplicity of technologies on a platform. By also addressing 

the generative characteristics of blockchain technology, one can more accurately trace the corre-

lation of the generativity of outcomes to the matching generative drivers in the technology. Hence 

once the generative drivers of blockchain technology have been framed and the generative out-

comes in platform output has been taxonomically captured, then the causal relationship can be 

approximated, which in theory should be more precise than from any one of the indicators alone.  

To start with, Zittrain’s (2008, pp. 74) differentiation between generative systems and gen-

erative tools offers terminology for cataloguing blockchain technology semantically in the context 

of social media platforms: "Generative tools are individually useful. Generative systems are sets of 

tools and practices…”. Due blockchain’s composition as a technology made up of practices and 

tools, it can be said to identify closest with the system analogy. Social media platforms also fit the 

system description, but will nevertheless remain catalogued as platforms to avoid confusion in the 

context of a blockchain technology system within a system. This distinction is also useful to get a 
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picture of where a blockchain technology system fits architecturally in a platform to ultimately pin-

point its causal relationship to the output of the platform.  

To optimise the accuracy of deductive approximation, the juxtaposition of academic theo-

ries is helpful for building a wider net to capture reality. As such, for a clearer, more cohesive over-

view of their relation, Zittrain’s (2008) hourglass architecture for the generative Internet and PC, 

as seen in Figure 3, will is compared with the Blockchain Market Engineering Framework for block-

chain-based platforms by Notheisen et al. (2017), as seen in Figure 12. From the top down, both 

start with a social layer of interacting agents and an application/content layer underneath repre-

senting the tasks people perform and displaying the information of said tasks. In the middle of 

both architectural frameworks we find what Notheisen et al. (2017) name the infrastructure layer 

comprising of two sub-layers: a protocol layer and hardware layer, i.e. both of Zittrain’s (2008) 

middle and bottom layers. The former authors also have an environmental layer capturing legal, 

social and economic constraints determined by a number of contingencies, but the upper part of 

the infrastructure layer where both sides of the aisle agree on the terminology of a protocol layer, 

is where the blockchain technology resides. Consequently, a resemblance in layering is apparent 

and positions the technology the context of a greater system. 

To the notion of layered systems, Zittrain (2008) clearly stipulates that generativity may 

manifest itself at different layers of a technology. For example, the generative pattern of Wikipe-

dia content creation—also recognised by Van Osch & Avital (2010; 2009)—does not necessarily 

imply that the underlying technological layers which facilitate the generativity are generative 

themselves, although they often are (Zittrain, 2008). Or, said with his own words: “Generative sys-

tems can be built on non-generative platforms—[…]—but frequently generativity at one layer is 

the best recipe for generativity at the layer above.” (Zittrain, 2008, pp. 74). By means of deduction, 

if generativity is found in a platform’s content and infrastructure layer, i.e. in outcome and tech-

nology, the rule stipulates that more often than not will the generativity of the supporting layer of 

a technology induce generativity in the layers above. Hence a bottom-up causal relationship be-

tween generative technology at one layer affects the one above. 

As part of closing the gap between the output and technology of social media platforms, 

specifically generative outcomes and blockchain, Avital & Te’eni (2009, pp. 354) distinguishes be-

tween two ways to model the role of technology: “Information technology may be modelled as a 
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moderator if it is seen as having an impact on a creative process of a person or a group. It may be 

modelled as a mediator if it is seen as a medium that transforms and transmits the creative act of 

a person or a group to the output.” Following this statement, the generativity of outcomes be-

comes reflective of the generativity of blockchain technology allowing for the approximation of 

causality in this otherwise ambiguous cause-effect relationship. In further support of this line of 

reasoning, Zittrain’s (2008) account of generative technology states the role played in empowering 

audiences and facilitating their contributions. Hence, the generativity of outcomes found on social 

media platforms is solidified as indicative of the generative role of blockchain technology. 

Consequently, two theoretical pieces needs to be developed to discuss the traceability be-

tween cause and effect. The first piece is a theoretical framework for identifying generative drivers 

in blockchain technology and the second is a taxonomy capable of capturing the generative out-

comes in platform output.  

 

3.2   Framework for generative drivers 

As a point of departure for this section, the following statement also forms resonance for the pa-

per overall: ”In all these research questions, specific attention should be paid to the role of IT/IS in 

evoking and enhancing collective generative capacity.” (van Osch & Avital, 2009, pp. 26). Of 

course, to establish that there is a role, the task becomes attributing some indication of a relation-

ship between cause and effect. Having done that, the next question to be answered is what makes 

a technology generative. As such, this leg of the theoretical framework ultimately has to address 

the generativity of blockchain as an outcome-affecting technology of social media platform out-

put. Once the generative drivers of generative outcome have been identified, their impact indi-

cated by generative outcomes subsequently tell of an overall effect on social media platforms.  

However, to account for all the pieces affecting outcome, one must acknowledge the hu-

man factor of this cause-effect relationship. For this, Avital & Te’eni (2009, pp. 354) model the role 

of agents in the generativity equation as the following: “…human traits are modelled as the ante-

cedents (i.e. independent variables) of a creative output (i.e. dependent variables). The role of in-

formation technology in this basic relationship is the focal point of creativity research…”. Similarly, 

the generative capacity of agents in this study is taken as a given upstream input to the output-
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generating processes and activities supposedly affected by technology, and hence technology re-

mains the focal point of this research also.  

With the input held equal, Avital & Te’eni (2009) move on to address the relationship be-

tween agents and technology by conceptualising a generative fit as an aspect of a system that en-

hances the input of human resources, i.e. generative capacity, in the context of performing a task. 

For this, they propose three design directives for a generative fit between a system and task at 

hand in that a system should be evocative, adaptive and open-ended. The details of these are ech-

oed in Van Osch & Avital’s (2009) more comprehensive suggestion of four similar design consider-

ations for generative systems conducive to collective generative capacity.  

First consideration is that systems should be evocative as a connective architecture and so-

cial climate affording the necessary incentives and support for creative and innovative processes. 

Secondly, generative systems should be engaging by capturing the attention and interest of peo-

ple through playful and exciting capabilities inviting exploration and tinkering. Thirdly, generative 

systems ought to be adaptive and universally acclimate to distinct, heterogeneous environments 

through their simplicity and ease of use. This entails systemic and complementary features for 

flexibility, scalability and customizability. Lastly, generative systems are to be open and transpar-

ent in order to promote communication and invite cross-fertilization. Systemic features include 

modularity and open development standards prone to mass adaptation (Van Osch & Avital, 2009).  

To supplement this focus on enhancing the performance of tasks, collective action and 

mass innovation for a more technology-focused theoretical framework, Zittrain’s (2008) five fea-

tures of generative systems offer additional metrics for identifying the generativity-causing drivers 

of a technology. These comprise of leverage, adaptability, ease of mastery, accessibility and trans-

ferability, and have some overlap with the generative hallmarks put forward by Avital & Te’eni 

(2009) and Van Osch & Avital (2009) both literally and conceptually. Moreover, Zittrain’s (2008, 

pp. 70) definition of generativity as “a system's capacity to produce unanticipated change through 

unfiltered contributions from broad and varied audiences" fits with the shift in focus from gener-

ated outcomes to the technological drivers thereof. This increasingly technology-centric conceptu-

alisation nevertheless comes with Zittrain’s (ibid.) added terms of “openness”, “free” and “com-

mons” which again echo some of the previous socio-technic design considerations.  
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Zittrain’s (2008) first characteristic of generative systems is the leverage of a technology, 

which enables the user to achieve results with lesser effort and be able to produce larger changes 

ever still. Second, a technology’s adaptability signifies the level of efforts needed to build upon it, 

or to reconfigure and expand its range of uses. Third, ease of mastery indicates the learning efforts 

required to become knowledgeable and skilled enough to master a technology. Fourth, the acces-

sibility of a technology literally denotes how accessible it and its documentation and tools are to 

potential users, and since it is also covered by Van Osch & Avital (2009), they will be merged into 

one driver. Lastly, transferability infers how readily users’ contributions can be conveyed and 

shared with others, possibly less-skilled users. Together these five characteristics constitute gener-

ativity; "The more that the five qualities are maximized, the easier it is for a system or platform to 

welcome contributions from outsiders as well as insiders" (Zittrain, 2008, pp. 74). Moreover, differ-

ent technologies may carry differing profiles in terms of these characteristics, and absence of one 

of them may render technology less generative. The author also submits that despite its reliance 

on openness, generativity does not imply open source code or open licensing (Zittrain, 2008).  

As a precursor to the analysis, it makes sense to recollect the hallmarks of blockchain tech-

nology as indicated by academic literature. These roughly comprise three things: a distributed da-

tabase, a decentralised consensus mechanism and a cryptographic protocol. Using the tool-system 

distinction put forward by Zittrain (2008), the distributed database component makes up the hard-

ware, or tool, of a blockchain, while the decentralised consensus algorithm and cryptographic pro-

tocol comprise the software, or practices, governing the system dynamics and rules of what, 

when, who and how to create and add a block to the chain. The functionality of blockchain as a 

combined technological trifecta is elaborated as forming a distributed database for peer-to-peer 

transmission, transparency with pseudonymity, irreversibility of records and computational logic 

(Iansiti & Lakhani, 2017), that enables integrity, power, value, security, privacy, rights and inclu-

sion (Tapscott & Tapscott, 2016).  

However, with three different blockchain archetypes and four distinct blockchain configu-

rations identified in academic literature, there is no single all-encompassing blockchain from which 

to accurately derive the generative drivers of the technology used to support the Steemit platform 

on which the generative outcomes were generated. Consequently, the Steem blockchain on which 

the social media platform Steemit is based, will serve as the empirical source for explicit features 
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directly resembling generative drivers. For missing drivers of generativity, i.e. when features of 

Steem are more implicit, the academic literature can be drawn on as an indication of generative 

drivers based on the generic blockchain hallmarks. As a prerequisite to this, however, the arche-

type and configuration of the Steem blockchain are first to be identified. 

 

3.3   Taxonomy for generative outcomes 

In attempting to detect a generative effect on outcome, the second leg of the theoretical scaffold 

is to determine what constitutes as a generative outcome. For this purpose, the development of 

taxonomy should serve as a measuring stick of generative outcome classification. In order to arrive 

at that, one must first conceptualise the generative effect of a cause. By drawing on the already 

existing taxonomy on generativity in core literature, the development of a taxonomy for genera-

tive outcome also becomes a matter of operationalising distinct themes serving as analytical 

lenses through which to view empirical data later on.  

 With a departure in the latest paper by van Osch & Avital (2010) who denote the Face-

book-associated ‘community archetype’ as one of four generative collectives, the generative fea-

tures of activities incurred in these groups is elaborated on in the following paragraph: “collective 

generative capacity elicits generative activities of all sorts—i.e. a wide array of creative, innova-

tive, and transformative activities—which can stem from multiple faculties of the collective mind 

(Weick and Roberts, 1993), both cognitive and affective. Collective generative capacity denotes im-

agining, creating, challenging, and changing the status quo.” (ibid, pp. 5). By inferring a down-

stream effect from generative activities, we can start to dig into the literature to recover what cre-

ating, challenging, imagining and affecting collectively means in relation to outcomes.  

The practice of counting ideas is indicative of a causal relationship that Avital & Te’eni 

(2009, pp. 355) cite MacCrimmon & Wagner (1994) to suggest idea count as the “most common 

operationalization of creative output in the creativity support literature”. It being a quantitative 

measure, the authors also highlight idea quality assessment as a qualitative, but less frequently 

used measurement of creative outcome. From this, the authors extrapolate the indicative relation-

ship that generative capacity should be accepted as the source of creative outcomes. By extending 

this logic to other generative concepts and measures, one can operationalise themes distinctive of 

generative outcomes. Albeit the focus of these papers is on the root-cause rather than the end-
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result, their work serves as elaboration of a generative taxonomy from which to operationalizable 

generative outcomes. The extrapolation from idea count and quality assessment to generative ca-

pacity also provide premise for deducting generative measures for the taxonomy. 

 
Table 7. Taxonomy of generative outcomes 

Generative outcome Selected literature references 
Ideating “… divergent thinking refers to a fluid synthetic mode focusing on creative generation of mul-

tiple disparate answers to a set problem” (Guilford, 1967; Guilford & Hoepfner, 1971, as cited 
in Avital & Te’eni, 2009, pp. 351). 
“… the notion of generative capacity, which refers to one's ability to generate creative ideas 
that lead to innovation or produce overall value. Generative capacity comprises one's ability 
to produce new configurations and possibilities…” (Van Osch & Avital, 2009, pp. 9).  
“… 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.” (Van Osch & Avital, 2010, pp. 6).  

Questioning “’…to challenge the guiding assumptions… raise fundamental questions… foster reconsider-
ation of that which is taken for granted, and thereby to generate fresh alternatives for social 
action’… challenge the status quo and to help people think out-of-the-box and to imagine the 
unimaginable.” (Gergen, 1994 as cited in Avital & Te’eni, 2009, pp. 348). 
“The common denominators in all these conceptualizations are the drive to revitalize or reju-
venate; the production of novel configurations and new possibilities; as well as an attempt to 
challenge the normative status quo.” (Van Osch & Avital, 2009, pp. 9). 

Metaphors “…the generative dance metaphor to portray how knowledge is produced and reproduced” 
(Cook & Brown, 1999, as cited in Avital & Te’eni, 2009, pp. 347) 
“…a mechanism in which one changes perspectives on the world and gains new insight. 
Through our pre-suppositions and metaphoric language we largely create the world we later 
discover. …metaphors have a transformative power because they shape the images we en-
vision, and in turn, the images of the future guide our present artefact and actions. A genera-
tive metaphor has the power to reconstruct our social reality and consequent action.” (Schön, 
1979, as cited in Avital & Te’eni, 2009, pp. 348). 

Positive sentiment “Communities are inherently affectively laden environments, and likewise collective action 
and mass innovation are affectively charged events, where collective cognitive processes 
and emotional experiences are closely intertwined” (Amabile et al. 2005, as cited in Van 
Osch & Avital, 2009, pp. 19) 
“…a positive belief in the ability of the community or collective to act together and make a dif-
ference (Surrey, 1987). Yet, this positive, transformational energy only exists as a conse-
quence of the relational character of distributed communities. In other words, generative col-
lectives are characterized by power through connection—group empowerment—as opposed 
to power over.” (van Osch & Avital, 2009, pp. 18). 

Participation “…distributed communities comprise diverse actors with different geographical, cultural, or 
occupational backgrounds” (Van Osch & Avital, 2009, pp. 14). 
“…intrinsically motivated people to be committed to engage in communal processes of IT- in-
duced collective action and mass innovation. Participation and responsibility is no longer im-
posed upon people, but arises from their personal will…” (Van Osch & Avital, 2009, pp. 17)  
“…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. Consequently, highly generative collectives are characterized by a positive, open, par-
ticipatory, and people-centered culture in which more individuals than ever can participate…” 
(Boland et al, 1994; Erden et al., 2008, as cited in Van Osch & Avital, 2010, pp. 5) 
 “Generativity is a system's capacity to produce unanticipated change through unfiltered con-
tributions from broad and varied audiences". Zittrain (2008, pp. 70).  
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In deriving the first theme, the juxtaposition of generative capacity and task efficiency by Avital & 

Te’eni (2009) provides a point of reference for identifying generative outcomes. The authors dis-

tinguish generative dimensions and characteristics from task efficient ones, and hence the dichot-

omy becomes open, creative, imaginative, innovative and divergent expressions contrasted by 

closed, restrictive, conformist, efficient and convergent anti-equivalents. The essence of this dis-

tinction is formalised in Guilford’s (1967) schema of convergent and divergent thinking—a funda-

mental typology of a human approach to problem solving, nowadays mostly associated with de-

sign thinking. His binary approach captures the fundamental difference between generativity and 

efficiency as either divergent or convergent, and is helpful for identifying the creative nature of 

output. Elaborating on creativity, Couger (1996) submits two reoccurring characteristics of creativ-

ity found in literature, namely ‘newness and uniqueness’, and ‘value or utility’. However, the 

themes need not distinguish creativity from imaginativeness nor innovativeness. Rather, they in 

broad strokes need to distinguish generative outcomes from non-generative outcomes. Hence, the 

first theme engulfs what is arguably the core of generative theory, namely creative, innovative, 

imaginative and divergent thinking through ideation. Hence this can be viewed as an answer-cre-

ating theme that draws on Avital & Te’eni’s (2009) submission of people’s capacity to rejuvenate, 

think outside the box and produce infinite possibilities and configurations, which can also be put 

as “…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” (Van Osch & Avital, 2010, pp. 6). Ideation 

thereby encapsulates a broad set of similar theoretical concepts, all generative to producing solu-

tions to problems and answers to questions. 

The second theme captures the production of questions and problem-framings that might 

generate answers and spark new solutions. It does so by challenging the status quo, reconstruct-

ing social reality and revitalising the epistemic stance held by a majority. This follows Gergen 

(1994) who introduced generative capacity as something radical and boundary-spanning that pro-

vokes and transforms social reality, challenges the guiding assumptions and raises fundamental 

questions to foster reconsideration of that which is taken for granted and ultimately generate 

fresh alternatives for social action. According to van Osch & Avital (2009), reframing the way we 

see the world and challenging the status quo happens when systems engage actors to produce 
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positive, dynamic, and novel configurations of ideas and artifacts. Thus, the generative collective 

capacity of groups promotes collective generative acts that are rejuvenating, reconfiguring, re-

framing and revolutionising in the way they result in generative outcomes for novel configurations 

and possibilities, new ways of seeing and understanding the world and a changed normative sta-

tus quo (van Osch & Avital, 2010). Again, the exercise of identifying generative output does not 

require distinguishing what is rejuvenating from what is revolutionising. From a practical stand-

point, the written content generated by users on social media platforms requires a nuanced, yet 

simplistic taxonomy fit for capturing generative effects. Hence the second theme approaches gen-

erativity via semantics by raising fundamental questions, challenging the normative status quo and 

contesting arguments, meaning and underlying assumptions. It thus becomes a theme of ques-

tion-asking to prompt potential ideation.  

A third theme becomes generative metaphors, which Schön (1979) discusses as mecha-

nisms for changing people’s perspective on the world and gain new insight. In a similar fashion, 

Morgan’s (1986) ‘Images of Organization’ applies the principles of generative metaphor to the 

study of organization and organizational forms, which Avital & Te’eni (2009) adopts in their work. 

They argue such pre-suppositions and metaphoric language to have a transformative power in the 

way they shape abstract images to guide present artefacts and actions towards an envisioned fu-

ture. “A generative metaphor has the power to reconstruct our social reality and consequent ac-

tion” (Ibid, pp. 348), and thence metaphors as figurative, abstract and representative language 

poses an indicative concept of generativity.  

The fourth theme deals with the theory of generative collectives as virtual spaces with a 

certain culture and environment, to which Amabile et al. (2005, as cited in Van Osch & Avital, 

2009) submit that highly generative ones have inherently affect-laden environments, where col-

lective cognitive processes and emotional experiences are closely intertwined. To this, Van Osch & 

Avital (2009, pp. 19) conclude “consequently, collective generative capacity is about creating a 

positive, open, participatory, and people-centered culture in which more individuals than ever can 

participate, share, collaborate and generate, based on trust and relationships”. The same authors 

derive a causal relationship between the culture and output in the way it affects not just the pro-

cess and structures of innovation, but also its outcome. The energy of an online community hence 

affects the collective discourse and outlook on future possibilities in what could and what may be. 
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As such, the third theme becomes positive sentiment found in the user-generated outcomes. This 

positive energy translates into outcomes such as explicit affect-laden language, encouraging re-

marks and niceties found in written communication.  

By applying the logic of idea count used in the ideation theme, the same premise can be 

applied another concept deducted from the literature, namely participant count. Participation 

then becomes the fifth and final theme indicative of generativity. Drawing on Van Osch & Avital’s 

(2009) account of collective generative capacity as something conducive of participatory cultures, 

we find that the more individual participants, the more generative the collective becomes. Elabo-

rating on the causality of an outcome-affecting culture, the same paper cites Boland et al. (1994) 

who claim physical as well as virtual environments to provide a space in which people with differ-

ent geographical, cultural and occupational backgrounds come together. Happening inside these 

collective spaces, participants exchange their personal interpretations of a situation, which then 

gets reflected upon, engaged in dialogue, and constructed through artifacts to inform action. Con-

sequently, collective generative capacity emerges from the synergetic and dialectical combina-

tions of individual minds—i.e. heterogeneous knowledge sources—through communal sensemak-

ing, shared cognitive processes, conflictual negotiation and collective improvisation (Erden et al., 

2008). On the account of participation, also Zittrain (2008) contests to the need for unfiltered con-

tributions from broad audiences to which he states low to no barriers of participation a key com-

ponent of generativity. Hence the number of participants attributes an indication of generativity 

and thus make up a theme to measure the generativity of user-generated content in virtual envi-

ronments online. 

In summary, ideating, questioning, metaphors, positive sentiment and participation pre-

sent five operationalised themes in a literature-derived taxonomy that address generative out-

comes as a proxy for a generative effect in the creative expression and generative output in user-

generated online content.  
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4   Research design 

This chapter provides an explanation and description of the chosen methodology of this master 

thesis. First, the chosen research approach and strategy is explained, followed by an outline of the 

data collection after which the validity and reliability of the collected data is evaluated. The in-

tended benefits and limitations of the selected approach will be fleshed out during the different 

stages, but also summarized in the end of the chapter.  

 

4.1   Research methodology 
The recent development and deployment of blockchain in society calls for an exploratory and de-

scriptive research approach to the question of what the effect of blockchain technology is. The as-

sumptions preceding my analysis and answer to the research question are made from a perspec-

tive of the pragmatic research philosophy (Saunders et al., 2013). Pragmatism submits the re-

search question as the most important determinant of the ontology, epistemology, and axiology in 

a research design. It considers the research object multifaceted in being ontologically external, 

thus implying entities to exist in a reality independent of the social actors concerned with their ex-

istence. But, given the dynamic nature of this reality, it is disposed to altering change which pro-

vides segue to the epistemology, where observable phenomena and subjective meanings are 

viewed as acceptable knowledge in this study. Specifically, the onus is on practically applied re-

search of both qualitative and quantitative empirical data collection techniques. With regards to 

the interpretation of results, values are said to play a large role, where I as a researcher am in a 

position to adopt both objective and subjective views on reality (Saunders et al., 2013). The outer 

layer of this metaphorical research onion has the pragmatism philosophy, which appropriately 

binds my research approach of deductively explaining and exploring observations and patterns 

found in the data of a new phenomenon through a theoretical lens of developed scientific con-

cepts to ultimately refute or confirm my hypothesis of a cause-effect relationship. 

A case study design lends itself as the most pragmatic research approach to analyse the re-

search question for several reasons. One is that as a research strategy, case studies focus on the 

dynamic present within settings for a rich and in-depth understanding of context and processes of 

a contemporary phenomenon (Eisenhardt, 1989). Also, a case study is useful when an understand-

ing of contextual conditions is needed to grasp the phenomenon, as they are pertinent to it (Yin, 
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2003). Built on the same core concepts as the single-case study, the data of a multiple-case study 

distinguishes by being analysable across different situations (Yin, 2003) and help to understand 

similarities and differences between cases (Baxter & Jack, 2008; Stake, 1995). Hence the ad-

vantage of multiple-case studies is in the extended knowledge around a certain field of research 

(Yin, 2003). The primary reason for choosing a multiple-case design variant is found in the prag-

matic perspective of the research question which asks what the effect of an emerging phenome-

non is on another contemporary phenomenon. This helps determine the sample size and content. 

But in order to describe it, one must first detect it, and hence the need for a baseline on which to 

relate any difference in the findings of the study arises. Consequently, the multiple-case design 

chosen for this study includes two cases, each serving a specific purpose and each embedded with 

multiple units of analysis in order to solidify the validity of findings (Yin, 2003). 

The selection of cases and units of analysis are based on a theoretical replication logic that 

predicts contrasting results but for predictable reasons. The purpose of the rich theoretical frame-

work developed in the previous chapter serves as an important step in the replication procedure 

as it states under which conditions particular phenomena (i.e. generative drivers and generative 

outcomes) are likely to be found (Yin, 2003). Particularly the operationalised taxonomy for genera-

tive outcomes derived from literature serves as a thematic deductive framework through which to 

explain and make sense of the explored empirical findings. Specifically, it is used to qualitatively 

assess each observation in the embedded units of analysis in order to code and quantify them for 

a fair 1:1 comparison between the “experimental” case and the “control” case. This framework 

hence states the conditions under which the phenomenon of generative outcomes is likely to be 

found as well as the conditions when it is not likely to be found (Yin, 2003), and is the reason for a 

mix of qualitative and quantitative empirical findings.  

With an interest in the technology of blockchain and how it affects systems and agents’ 

ability to generate innovation and creative output, the phenomena of social media platforms were 

opportunistically chosen as the setting to study this hypothesised effect. With several social media 

platforms running on and off blockchain technology, the choice of Steemit and Facebook was 

based on two simple criteria apart from the use of blockchain, which Steemit uses and Facebook 

does not. One was the popularity of the services. As each stand as the social media platforms with 

most registered users on and off the blockchain, they should subsequently produce the most 
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output of measurable data. This feeds into the second criteria of a purely pragmatic perspective 

on the necessity of measurability in being able access and measure user-generated output. Alto-

gether, I believe these factors make Steemit and Facebook an ideal pair fit for the testing of my 

hypothesis of a causal generative effect by blockchain technology on social media platforms.  

 

4.2   Data collection  
The data collection strategy chosen for this research design follows the replication logic of the em-

bedded multiple-case study calling for an observation protocol for gathering observational evi-

dence to serve as the primary data of this design (Yin, 2003). This protocol simply stipulates not to 

interfere with the generation of observations and ensure parallel collection of data across plat-

forms. Rooted in a pragmatism it also considers the feasibility of empirical data collection given 

the size of this one-man operation, as part of the reason behind the inclusion of secondary data.  

Another reason for the collection of secondary data is to gain a better understanding of the 

topics of the embedded units of analysis. For this I searched the Web and used online encyclopae-

dias to get an objective understanding of the subject matter before picking and coding the 

threads. Secondary data is also necessary to become knowledgeable about the social media plat-

forms respective of each other, and with special emphasis on Steemit in how it works, including 

the features of its blockchain. For this I used the company websites and other online documenta-

tion about the services in addition to creating an account and using the platforms. Altogether, this 

provided me with a good understanding of the context of the research objects. While the detec-

tion of Steemit’s blockchain’s generative drivers can be identified from online documentation, the 

detection of generative outcomes on the social media platforms themselves requires the collec-

tion of primary data—in addition to the secondary data used to set the scene and provide context. 

This is where the replication logic for the research becomes relevant.  

The replication logic is analogous to an experiment procedure in the way the same experi-

ment is repeated on different subjects. The “experiment” being performed on embedded units of 

analysis in the multiple cases in this study is founded in the taxonomy for generative outcomes. 

Specifically, the theory-driven taxonomy for generative outcomes will serve a pragmatic purpose 

as a thematic coding framework for classifying generative observations in order to measure and 

count the occurrences of generative outcomes found on social media platforms. Moreover, the 

choice of a deductive approach was appropriately based on the research question’s ask about the 



   62 

generative effect of technology. With a sizable existing pool of multidisciplinary literature on gen-

erativity, the core literature on generative technology and humans implicitly forms a taxonomy for 

generativity. The literature selection has served as a base for making the implicit explicit by deriv-

ing conceptualisations for a taxonomy capable of addressing generative outcomes. By operational-

ising this taxonomy, it becomes a list of themes by which to code empirical data in a top-down, 

theory-driven thematic analysis (Addas & Oinsonneault, 2015). This process requires qualitative 

data and produces quantitative observations coded by taxonomic themes (Attride-Stirling, 2001).  

For data, the selection of Steemit and Facebook is at its core an attempt to isolate and re-

duce the number of factors affecting the units of analysis to the one main distinguishing feature 

between two, namely blockchain technology. As for the selection of the embedded units of analy-

sis themselves, this was based on Avital & Te’eni’s (2009, pp. 351) definition: “Generative capacity, 

however, relates to one’s ability to deal with unclear tasks with high ambiguity, open-ended in na-

ture…” Hence the choice fell upon three ambiguous and open-ended topics to be found discussed 

on both platforms. With both platforms housing multiple posts on topics mirroring this descrip-

tion, a criterium became the amount of comments and replies to such topical posts. With a set 

minimum aggregate of 100 unique entries in each thread, a match in the corresponding embed-

ded units of analysis across the two platforms were found to be topics on basic income, artificial 

intelligence and free will. Although the topics vary, all three share the fact that they are open-

ended in their inconclusiveness. And with the jury still out, users are invited to participate.  

After scraping each platform of three threads on the same topics, the raw data samples 

have been cleansed for images and irrelevant signs before being imported into Nvivo 11 as pure 

text cases for data processing. To capture and extract generative outcomes from the data files, the 

taxonomy of generative outcomes provides a way to theoretically deduct nodes of five according 

themes. These are then used to thematically code the samples comprising of tree threads from 

each of the two platforms for a total of six cases. In doing so, every sentence of the user-gener-

ated content is held against the taxonomy before getting assigned a coding string to the appropri-

ate node. Each post, comment and reply are coded for themes by sentence and paragraph to cap-

ture all observed themes within each. To avoid double counting, the same words cannot be coded 

for more than one theme. Once coded, these can be viewed and exported aggregated by case 

(thread sample) and clustered by node (theme).  
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Following the replication logic and observation protocol, ensuring a fair 1:1 comparison of 

the samples pragmatically means capping the number of comments and replies of each thread to 

the same number (Yin, 2003). Hence the number of observations for each sample is as follows: 

125 comments and replies for each thread on basic income, 115 comments and replies for each 

thread on artificial intelligence, and 130 for each thread on free will. This brings the total number 

of observations to 740.  

 

4.3   Limitations of the data 
The empirical limitations of this master thesis can be summed up to resource constraints in time, 

means and access. Given more time, the generativity of outcome could have been juxtaposed 

more qualitatively than it is. However, due to the aforementioned limitations, the scoping was to 

emphasise the quantitative comparison of generative observations for a more objective analysis 

based on proven methods for measuring creative output. Conversely, an emphasised qualitative 

comparison of the same number observations and topics for both platforms would require far 

more time as well as extensive subject matter expertise in order to assess the quality of an ideas. 

The validity of collected data is also limited by the sample size in the number of observations 

(Saunders et al., 2013). Given more time and resources, the scope could avoid capping the amount 

of comments and replies for a more holistic view of the thread’s discussion.  

The primary data collected does not explicitly show the full spectre of generative outcomes 

in that outcomes such ‘making a difference’, ‘producing mass innovation’ and ‘collective action’ do 

not necessarily show in the comments on a social media post but more likely starts there and hap-

pens off-thread. Nor does the primary data explicitly state whether it was derived from the gener-

ativity of blockchain technology.  

The secondary data used to describe the social media platforms and the topics of the 

threads is also limited in its explanatory capacity. Due to the abovementioned constraints in re-

sources, the weight was put on understanding and describing Steemit’s setting as the primary case 

of research. Whereas its description serves two parts of the analysis, i.e. the detection of genera-

tive content outcomes and generative technology drivers, the description of Facebook principally 

serves to provide evidence for the 1:1 measurement and validity of using it as a as a social media 

platform fit for comparison. The use of Facebook also ties back to the literature, where Van Osch 

& Avital (2010) used it as an example of a stable and lateral generative collective.  
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5   Case descriptions 

This section will present the case of Steemit as the blockchain-based social media platform, and 

Facebook as the control case not using blockchain. The embedded units of analysis within these 

cases are in the form of six threads on three topics drawn from both platforms. Steemit and its 

blockchain will get a thorough description due to its use in the analysis, whereas Facebook will get 

a brief, basic outline. Each site have users posting, commenting and replying to each other on 

equivalent topics to enable a 1:1 comparison. 

 

5.1   Steemit 
“Steemit is a front end web interface to interact with the blockchain, and view the blockchain data. 

Steemit, Inc. is also the name of the company that owns and operates the website steemit.com.” 

(Steemit, 2019). More commonly referred to as a social media platform, Steemit was launched in 

March 2016 after the release of the two co-founders’ Steem white paper, which states the philos-

ophy behind the back end blockchain running the DApp: “STEEM is the first cryptocurrency that 

attempts to accurately and transparently reward…[the] individuals who make subjective contribu-

tions to its community” (Wired, 2017). As such, users of Steemit are rewarded for posting, voting, 

curating, and even holding the reward-token STEEM onsite in its illiquid form as ‘Steem Power’ 

(Steemit.com, 2019). 

Steemit has more than 1 million registered accounts (Steemit, 2018) and is one of several 

DApps, including DTube, running on the Steem blockchain, which serves as the immutable ledger 

of records they each read and write all their information from and to (Steem, 2018). Both the 

Steem blockchain and steemit.com are open-source projects, with developer tools and access to 

raw data available free of charge to the online community of developers and general public. 

Steemit summarises the Steem blockchain as a “…publicly accessible distributed database, which 

records all posts and votes, and distributes the rewards across the network.” (Steemit, 2019).  

The cryptocurrency issued by the Steem blockchain is called STEEM and is minted every 3 

seconds when a new block is created and added to the chain of records. The amounts are calcu-

lated on the blockchain with 75% of new tokens going to reward pools and getting distributed to 

content authors and curators dependent on the votes of their contributions. 15% of new tokens 

gets awarded to holders of ‘Steem Power’, which is the less liquid version of the base liquid 
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currency token of the platform, STEEM. Steem Power is a measurement of how much influence a 

user has in the Steem network, and the more a user holds, the more they get to influence the 

value of posts and comments. STEEM can also be traded for Steem Dollars, which are liquid stable-

value currency tokens designed to be pegged to $1 USD ($0.85 as of 01/2019 via Coinmarket, 

2019). With the service being free, every user has a limited amount of bandwidth each week and 

so a user’s Steem Power also dictates their allocation of bandwidth to transact (post, transfer to-

kens, vote, etc.) on the Steem blockchain. The remaining 10% of freshly minted STEEM tokens are 

paid to the block-creating accounts called ‘witnesses’, which are collectively voted for and ap-

proved by Steem users through a democratic voting process to uphold the integrity of the block-

chain. These comprise of 21 full-time witnesses, producing a block every 63-second round. Instead 

of relying on a proof of work to find blocks, the Steem network actively schedules these accounts 

to do so, thus improving the time between blocks to 3 seconds via a ‘delegated proof of stake’ 

mechanism. This consensus model is built on a technology called Graphene used to develop the 

delegated proof-of-stake as well as the protocols.   

Steemit is free of charge and anyone with a phone number and email address can create 

an account and earn STEEM by posting, voting, curating, etc. No photo is required for one’s profile 

and account names are pseudonymous but unique on the platform, which makes for creative ficti-

tious naming. The approval process of new accounts can, however, take up to several weeks, re-

portedly to ensure real identities and avoid fake ‘troll’ accounts (Steemit.com, 2019). Once regis-

tered, a password and set of keys are generated for the account to use when logging in and trans-

acting. If a user loses or forgets these, the account is lost and with it the tokens on it as no backup 

is stored anywhere. Users can exchange tokens on exchange desks for other cryptocurrencies and 

real money. Users can also follow each other and search for content either by key word or tags by 

using the explore topics or trending tags functions. Posts are public to all and need to be ‘tagged’ 

by users under predefined ‘tags’ serving as topical categories serving content segregation and nav-

igation purposes. Once posted, posts, comments and replies are editable for seven days after 

which the content freezes and stays up permanently on Steemit.com in said state. Moreover, the 

entirety of any edit history remains publicly recorded and displayable on the Steem blockchain in-

definitely. There are 13 sentences of mandatory rules for posting on Steemit that convey the pro-

hibition and definition of plagiarism, spam and abuse.  



   66 

Steemit prides itself with the fact that its platform users receive the benefits and rewards 

for their attention and contributions as most social media sites extract this value for the benefit of 

their shareholders (Steemit.com, 2019). However, under Steemit’s weighted model, individuals 

who have contributed the most to the platform have greater influence over how other contribu-

tions are scored—which creates a snowballing effect. Moreover, users with more Steem Power 

will have a higher bandwidth allowance. Some have argued that this system unfairly benefits the 

founders and those in their network who were attracted early to Steemit (Wired, 2017).  

 

5.2   Facebook 
Facebook, Inc.’s mission for Facebook is to "Give people the power to build community and bring 

the world closer together." and has since its launch in 2004 grown to become the world’s biggest 

social media platform in terms of numbers with more than 2 billion registered users (Wikipedia, 

2019c). Facebook is financed by advertisers who display ads on the site with access to Facebook’s 

proprietary ownership of the data produced on the platform to be stored centrally on Facebook’s 

servers. Hence the service is free of charge in the sense that no money is paid for usage and any-

one can subsequently register an account provided they are willing to disclose personal infor-

mation about their identity including full name, data of birth, gender, origin and a photo (Face-

book, 2019).  

 The dynamics of the site is controlled by algorithms catering the most relevant content and 

people to the news feed and friends list. As a user you can edit your profile, add contacts, post pic-

tures to your network or publicly, create groups and add yourself to existing public open groups or 

apply to become a member of public closed groups. Hence users roam in social circles often in the 

form of groups. Within these groups, users are distinguished as either members or administrators. 

With admin rights comes the power to configure the group as open or closed, write the policy 

guidelines and code of conduct specific to the group, set requirements of membership, approve 

and reject applying members to the group as well as to expel and ban existing members.  

Users have the ability to go back and edit or delete a previous post at any time regardless 

of how much time as expired since posting. The content and chronological order of a thread of 

comments and replies to a post is hence impermanent, although members of a thread can see the 

edited symbol on an edited post, comment or reply. Deleting content will not warner a notifica-

tion but simply disappear.  
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5.3   Samples 
As the embedded units of analysis, three samples were scraped from each case for Steemit and 

Facebook. These samples comprise of posted threads on three unclear, ambiguous and open-

ended topics. The following three topics consequently comprise six embedded units of analysis 

and are presented according to topic with a description of the thread from each of the platforms. 

 

5.3.1   Basic income  
Basic income (BI) is a semi unclear, somewhat ambiguous and highly open-ended topic. It is an 

idea that according to Wikipedia (2019d) stipulates a policy that issues: “a periodic cash payment 

delivered to all on an individual basis, without means test or work requirement”.  

- The Steemit tag for this thread is under “basicincome” and has the URL: 

https://steemit.com/basicincome/@jrcornel/universal-basic-income-is-our-future-at-least-

according-to-mark-zuckerberg  

- The Facebook group of the equivalent thread is posted in a public, open group called “Phi-

losophy, Ethics, Politics, Sociology & Psychology” with 55k+ members under the URL: 

https://www.facebook.com/groups/Ethpolsocpsy/. The group’s guidelines are summarised 

in 8 commandments of how to learn, share and argument in the group.  

 

5.3.2   Artificial intelligence 
Artificial intelligence (AI) is an unclear, ambiguous and highly open-ended topic. According to Wik-

ipedia (2019e) AI is “intelligence demonstrated by machines, in contrast to the natural intelligence 

displayed by humans and other animals”.  

- The Steemit tag for this thread is under “technology” and has the URL: 

https://steemit.com/technology/@mystifact/will-artificial-intelligence-take-over-the-world  

- The Facebook group housing the posted thread on the same topic is a public, open group 

called “AI Philosophy” with the URL https://www.facebook.com/groups/ai.philosophy. The 

group has a little less than 10k members and its guidelines comprise of half a dozen para-

graphs explaining the topics of AI philosophy that are not permitted to be discussed.   
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5.3.3   Free will 
Free will (FW) is an age old question with no conclusive answer and thus still somewhat of an un-

clear, ambiguous and highly open-ended topic. Wikipedia (2019f) defines FW as “the ability to 

choose between different possible courses of action unimpeded”. 

- The Steemit tag for this thread is tagged under “philosophy” and has the URL: 

https://steemit.com/philosophy/@kyriacos/there-is-no-such-thing-as-free-will 

- The Facebook group housing this thread post is a public, closed group called “Philoso-

phy:Logic, Political, Legal, Metaphysics, Ethics and Epistemology” with the URL: 

https://www.facebook.com/groups/450621051790258/. To becomes a member, one has 

to apply by agreeing with the guidelines stating that one understand that this is a philoso-

phy ground where people discuss and share their view points on “all things philosophical 

and interesting”.  
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6   Results and analysis  

This chapter presents the reader with the findings of the empirical data collection and analyses it 

deductively using theoretical themes and concepts derived from literature. It is divided into two 

parts. The first section of this chapter analyses the generativity of blockchain technology using the 

theoretical framework for generative drivers. The second part presents and analyses the findings 

according to topical thread using the taxonomy for generative outcomes.  

 

6.1   Generative drivers  
Having recognised the root-cause of any generative outcome as originating from agents of either 

human or artificial character, i.e. generative antecedents, and focusing instead on the intermedi-

ary through which an output is generated, the onus by means of deduction befalls technology. To 

approximate these, the derived theoretical framework of 8 generative drivers is recited as lever-

age, adaptability, ease of mastery, accessibility, transferability, evocativeness, engagement and 

openness (Zittrain, 2008; Van Osch & Avital’s, 2009).  

Following the theoretical framework, the first step is to identify Steem’s archetype and 

configuration. As a blockchain-based social media platform and blockchain-interfacing DApp, the 

indicated archetype can be categorised as blockchain 3.0 (Swan, 2015), i.e. the Steem blockchain 

serves as a technology infrastructure layer in a bigger architecture supporting the Steemit applica-

tion layer (Nothiesen et al., 2017; Zittrain, 2008). Outlined on the Steemit website, the Steem 

blockchain is a “publicly accessible distributed database, which records all posts and votes, and dis-

tributes the rewards across the network” (Steemit FAQ, 2019). Deriving from this description, the 

configuration of the Steem blockchain can be determined as public. Additionally, the community 

of users on the platform democratically vote for witnesses to take on the responsibility of main-

taining the integrity of the blockchain via a delegated proof-of-stake that awards them the rights 

to produce blocks and receive 10% of the STEEM tokens issued as a reward for their work. Using 

the model of blockchain configurations by Birch et al. (2016) in Figure 11, the Steem blockchain 

can be categorised as a public, double-permissionless shared ledger any user can read information 

off of and write to via the integrity-maintaining witnesses, who are rewarded on the ledger.  

The public, double-permissionless configuration of the Steem blockchain ticks Van Osch & 

Avital’s (2009) generative driver: openness, given the transparency of the distributed database’s 
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stored records. It also, to some extent, ticks Zittrain’s (2008) and Van Osch & Avital’s (2009) gener-

ative driver: accessibility. What might speak against a high degree of accessibility and leverage 

perhaps, is the limited bandwidth of the Steem blockchain, where users’ ability to transact on the 

system is capped at a weekly allowance based on Steem Power. This can be seen as creating an 

access barrier, especially for new users, which confines their ability to leverage the technology for 

posting, voting, curating, transacting and producing change generally. However, given the option 

to buy STEEM cryptocurrency on token exchanges, users are able charge up their Steem Power in 

the event that they should run out of their weekly allocated free bandwidth. Albeit limited, the 

fact remains that the platform and subsequent bandwidth of the network is free of charge and for 

heavy users, the rewarded STEEM can be used to tank up Steem Power.  

Although the open-source nature of both Steem and Steemit does not generativity 

(Zittrain, 2008), it is reflective of an open generative driver given that the transparency of the sys-

tem into the technicality of what goes on behind the scenes and under the hood of the blockchain. 

This openness promotes communication and cross-pollination from a wider participatory commu-

nity of modifiers. By inviting exploration and tinkering from its users as well as from outside devel-

opers and the general public, Steem can also be said to be engaging through its development tools 

in tandem with its publicly accessible documentation (Van Osch & Avital, 2009).  

Moreover, given the monetary value of STEEM tokens in fiat currency, the prospect of 

earning money off of social media activity is assumed to evoke some level of interest by capturing 

the attention of some 1+ million individuals on the platform currently. Using that same number to 

serve as indication of Steem’s relative ease of mastery, as another of Zittrain’s (2008) generative 

drivers, it provides some testament of Steem’s adoptability, if not adaptability. 

Also speaking to the evocative driver of generativity is the incentive structures in place on 

Steem for rewarding its participants on the network. This includes the reward of 10% of all new 

STEEM tokens minted for and by the witnesses tasked to maintain the integrity of the blockchain. 

As part of the delegated proof-of-stake decentralised consensus mechanism, the community col-

lectively award 21 witnesses on Steem with the rights to produce new blocks, which again speak 

to the engagement of the system’s participants. For the remaining 90% of issued STEEM on Steem, 

these are paid out to the voters, curators, posters and holders of Steem Power. Consequently, the 
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reward mechanisms of the blockchain evoke incentives and support for users to contribute and 

partake in creative and innovative processes (Van Osch & Avital, 2009).  

As a public, double-permissionless blockchain 3.0, Steem exhibits most of the fundamental 

characteristics of a blockchain with a distributed database split among anyone and a cryptographic 

protocol that cryptographically signs each block and testimony from the decentralised consensus 

algorithm. One differentiating factor between Steem and Bitcoin, is that it uses a delegated proof-

of-stake instead of a traditional proof-of-work consensus algorithm. The difference is reportedly in 

the scalability of the network, where the Graphene technology used by Steem to build the dele-

gated proof-of-work model supports a much higher transaction rate than Bitcoin’s proof-of-work. 

Steem’s model can supports up to 10k or more transactions per second and offers much greater 

efficiency for a more cost-effective block production compared to a proof-of-work model (Steem, 

2018). The scalability of Steem thus speaks to its adaptive generative driver a of Van Osch & Avital 

(2009) but not so much for the adaptability description of Zittrain (2008). 

With regards to adaptability and transferability (Zittrain, 2008), these are less explicitly de-

rived from the disposable sources on Steem. Of course, the open-sourced, public double-permis-

sionless configuration of Steem makes it prone to transferability in that the work resulted from in-

clusive participation of volunteering developers can get transferred to the rest of the community. 

But how easily these changes are conveyed is unknown. With regards to its adaptability (Zittrain, 

2008), the selected academic literature of this study offers means of implicitly deriving indirect in-

dication the same. This can be deducted from the evolution of archetypes from blockchain 1.0 as a 

distributed database, consensus algorithm and cryptographic protocol supporting cryptocurren-

cies, to blockchain 3.0 adapted to support entire platforms. Given other DApps such as DTube run-

ning off of Steem, the adaptability of the blockchain is certainly a factor worth mentioning.   

 In summary, the generative qualities of the Steem blockchain are indeed present. Some are 

more evident, like the open configuration and accessibility of Steem, or the evocative incentive 

structures afforded by the system. Others such as ease of mastery, transferability and adaptability 

are less apparent. Nevertheless, all generative drivers put forward by Van Osch & Avital (2009) 

and Zittrain (2008) have been directly or indirectly identified in the profile of the Steem block-

chain, and the prominence of these drivers collectively should render the platform more welcom-

ing of and easier for outsiders as well as insiders to contribute to (Zittrain, 2008).  
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6.2   Generative outcomes 
Having identified the generative drivers as causes of a hypothesised effect in output, the last part 

of the analysis will lay out the results and analyse the findings on generative outcomes. For this, 

the operationalisation of the theory-derived taxonomy becomes a thematic lens for coding user-

generated content scraped from social media platforms according to themes of ideating, question-

ing, metaphors, positive sentiment and participation. The order of presentation and analysis fol-

lows the replication logic of the three experiments on each of the six embedded samples split be-

tween the two cases: Steemit and Facebook. In an attempt to give the reader a more insightful 

idea of the qualitative setting of the individual threads, a brief piece of context will be given before 

presenting the observations. Additional insight is produced in the analysis and reflection of the 

thematic observations.  

 

6.2.1   Basic income  
The Steemit user and author of the genesis thread-post on basic income (BI) writes a short article 

about a segment on BI he saw on the television that morning, before explaining briefly what it is 

and which thought leaders are currently in support of it. He concludes the post by asking the read-

ers: “In a world with a growing population, expanding technology, and a decreasing job supply, is a 

Universal Basic Income the answer?” 

The Facebook user and author of the genesis thread-post asks the members of the group: 

“What do y’all think about ‘universal base income’?”  

 
Table 8. Generative observations on basic income (n=125)* 

                                Platform 
Theme 

Steemit Facebook 

Ideating 13 6 

Questioning 33 32 

Metaphors 7 4 

Positive sentiment 20 2 

Participation 61 24 
*n = total observations in each thread (posts, comments and replies) 
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Based on the thematic coding of posts, comments and replies, the occurrence of generative out-

comes is greater for all five taxonomic themes on Steemit. This is especially true for the ideating 

theme with more than double the observations. The same can be said for the participation. Also 

the frequency in observations of metaphors is higher on Steemit than on Facebook (Appendix, B). 

Most astonishingly is the explicit positivity on Steemit, which surpasses that of Facebook by an or-

der of magnitude. This difference in affection could help explain the difference in the generation 

of ideas, as a positive energy can be transformational to the collective belief in the ability of the 

community (van Osch & Avital, 2009). With Steemit’s encouraging, divergent focus on future po-

tentialities, one might think it intuitive that the Facebook thread be better at picking arguments 

apart and challenging the underlying assumption. Yet both communities carry an almost equally 

critically thinking discussion of the topic with dozens of comments and replies that questions the 

problems underlying the topic as well as the proposed solutions.  

The Facebook thread is much more ‘personal’ not just due to the display of personal names 

on participants’ accounts, but because less than half of the individuals on Steemit generate the 

same number of data entries on the thread. This also shows in the number of unique participants 

compared with the total number of observations. However, something that is not captured by the 

themes is the sentiment of the Facebook content, which is not just less positive or more neutral, 

but oftentimes negatively charged. Provocation can spawn divergent thinking (Avital & Te’eni, 

2009) and provoke social action (Gergen, 1994, as cited in Avital & Te’eni, 2009), but unconstruc-

tive critique and rudeness in the exchanges seemingly has the opposite effect judging from the 

generative observations of outcomes. Particularly in times of passionate interaction, the lack of 

positivity on Facebook shows in the use of derogatory language and conflict-seeking approaches 

contrasted by Steemit where interactions are much more positively-charged, even in argumenta-

tive cases where users disagree.  

Thread-participants on Steemit often explicitly acknowledge differing viewpoints and ac-

cept disagreements without always needing to converge on the same set of beliefs at the end of a 

debate. This literal sense of divergence is likely part of what causes the generation of creative 

ideas to BI and innovative alternative solutions to the problem of for instance unemployment. The 

literal sense of convergence on the Facebook thread could help explain why roughly just 1/3 of the 



   74 

observations contain generative themes compared to almost 2/3 on Steemit—not including partic-

ipation—which by default makes the remaining content non-generative.  

 

6.2.2   Artificial intelligence  
The Steemit thread genesis-post on artificial intelligence (AI) is a user-generated article titled “Will 

Artificial Intelligence Take Over the World?” in which intelligence and three types of AI are broken 

down conceptually. The author leaves the reader with the quote: “The rise of powerful AI will be 

either the best, or the worst thing, ever to happen to humanity. We do not yet know which.” and 

encourages the reader to leave questions in the comment section.  

The Facebook thread genesis-post on AI is a shared article via URL for a Fox Business article 

titled “Stick to cars and rockets, Elon” (Fox Business, 2018: https://www.foxbusiness.com/busi-

ness-leaders/stick-to-cars-and-rockets-elon). Opening in a new tab, the article states Elon Musk’s 

concerns over ominous AI development and juxtaposes it to that of computer scientists to ulti-

mately discredit him as a person as well as “unwarranted AI paranoia” generally.   

 

Table 9. Generative observations on artificial intelligence (n=115)* 

                                Platform 
Theme 

Steemit Facebook 

Ideating 14 8 

Questioning 43 32 

Metaphors 6 1 

Positive sentiment 53   3 

Participation 63 8 
*n = total observations in each thread (posts, comments and replies) 

 

Glancing at the AI data, the generative difference in outcome is again quite apparent with almost 

twice the number of ideas generated, eight times the number of participants engaged and almost 

two orders of magnitude more positive sentiment in the thread on Steemit (Appendix A). The 

stark difference in participation can help to explain the generative difference overall on account of 

the sheer diversity of heterogenous knowledge source represented by actors of dissimilar cultural 

and vocational backgrounds (Van Osch & Avital, 2009).  
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Partly explaining Facebook’s low participation is the number of members in the group of 

just below 10k. Perhaps more qualitatively explanatory is the defensive behaviour of the post’s au-

thor who contributes roughly half of the user-generated content in the thread by acting as ambas-

sador for the views conveyed in the article. As the group’s creator and administrator too, the user 

is seen banning two commenting members of the group due to differing opinions and alleged vio-

lation of group guidelines. While members call out the flawed interaction, the user deletes an un-

known number of contributions, which also makes it hard for readers to apprehend and enter the 

discourse. Of course, these are some of the contextual details in the data, that are not captured by 

the thematic coding taxonomy. Yet they naturally affect the sentiment of the thread as the dispro-

portionate power of one individual over the group, as opposed to group empowerment, dimin-

ishes the relational character of the community (van Osch & Avital, 2009). In addition to that, the 

language can be rather negatively charged and the members quite dismissive of each other, which 

is contrasted by the exact opposite on Steemit as the use of affective language and explicit ges-

tures promote a positive outlook on what can be done about AI.   

Generally, both communities’ contributions are quite argumentative in challenging what AI 

semantically means and functionally is, including its dangers and potentialities. The Steemit com-

munity produces more positive divergent possibilities, while the one on Facebook is seeking more 

convergence on who is right and wrong.  

 

6.2.3   Free will 
On Steemit, the thread-initiating post on free will (FW) is a brief user-written opinion piece titled 

“There Is No Such Thing As Free Will” that gives quick historic background on the age old question 

through a logically sound, scientific lens. The article ultimately refutes the existence of FW, yet 

submits its illusory existence as a belief in our minds of utter importance for today’s society.  

On Facebook, the thread initiating post is asking and answering a series of exemplifying 

questions that attempt to disprove FW given our lack of power to break habits and choose what 

our minds remember. The last question is provocatively left open-ended asking the reader to re-

spond: “In what sense do you have free will, asshole?”  
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Table 10. Generative observations on free will (n=130)* 

                                Platform 
Theme 

Steemit Facebook 

Ideating 22 21 

Questioning 49 27 

Metaphors 4 3 

Positive sentiment 34 0 

Participation 30 14 
*n = total observations in each thread (posts, comments and replies) 

 

On the topic of FW, Steemit again takes the prize for producing most generative outcomes across 

the board. Different from the previous topics is the near equal amount of ideating and metaphors. 

This can be explained by the transformative power of metaphors as they shape the images we en-

vision and thus create the world later to be discovered (Schön, 1979, as cited in Avital & Te’eni, 

2009). Surprisingly, the absence of positivity does not seem to affect the generation of ideas on 

Facebook (Appendix C), nor does the relatively low number of participants when comparing to 

Steemit with double the amount. In fact, the generation of positive sentiment and questions 

should spawn more ideation than it does on Steemit if it wasn’t for the relatively low participation 

count when comparing to the previous threads.  

Contextually, both threads on Steemit and Facebook are characterised by a rather binary 

debate of the notion of free will with two opposing camps of the argument. Both discussions are 

critical in assessing the topic, and frequently scrutinises claims and definitions as well as flesh out 

reasons for and against FW. Few actually produce alternatives to FW and instead get bogged down 

by a convergent yes/no dichotomy of reasoning and discussion. Once more, the conversation of 

Steemit is negatively charged from the use of offensive language and insulting remarks, whereas 

the overall debating style on Steemit takes an equally critical but less hostile approach to present-

ing arguments in a civil manner. Again, both groups of participants seem rather passionate about 

the topic which is likely to also have attributed to the high idea count.   
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7   Discussion  

This chapter discusses the presented results of the analysis in connection with the research ques-

tions and with respect to their implications more broadly. The first section discusses the results of 

both parts of the analysis and draws a connection between the two for a generative effect in ac-

cordance with the stipulated generative causality of the theoretical framework. The second part 

discusses the societal, managerial and research implications of the findings.  

 

7.1   The generative effect 
Following the theoretical outline presented in the generative causality section of the theoretical 

framework, the results from the analysis of generative drivers and generative outcomes should 

form the basis for tracing a cause-effect relationship between the Steem blockchain and Steemit’s 

platform output in the form of user-generated content.   

The results presented in the analysis of the generative drivers of Steemit’s blockchain pro-

vide approximate answers to the generativity of Steem and hence to blockchain’s of identical ar-

chetype and configuration. Yet the framework for generative drivers picks up on many of the intri-

cacies of Steem’s distributed database, delegated proof-of-stake consensus mechanism and cryp-

tographic protocol not captured in archetype and configuration. Hence the results are not conclu-

sive to blockchains of equal archetype and configuration.  

On the basis of gathered documentation on Steem, i.e. white paper, website and media ar-

ticles, its most generative drivers are found in its levels of accessibility, openness, evocativeness 

and engagement. The less prominent, yet present drivers of generativity are found to be its adapt-

ability, leverage, transferability and easy of mastery. Zittrain (2008) submits that the more maxim-

ised the generative qualities are, the easier it is for Steem and Steemit to welcome contributions. 

This is regarded true for all eight divers. Similarly, the absence of any one generative driver may 

render the technology less generative. With differing presence of each generative driver of Steem, 

the picture is inconclusive of the blockchain’s generativity, but nevertheless indicative of the 

same.  

 The findings of generative outcomes in the second part of the analysis, offers convincing 

evidence of a generative difference between the case of Steemit, the blockchain-based social me-

dia platform, and the control case of Facebook, the non-blockchain-based social media platform. 
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The generative difference in user-generated content repeatedly favours the blockchain-based 

platform of Steemit as the one producing the most generative outcomes for all three case-embed-

ded units of analysis, i.e. the open-ended topical threads, when compared to that of Facebook’s 

platform.  

The five generative conceptualisations for ideating, questioning, metaphors, positive senti-

ment and participation were all observed in higher quantities on Steemit, except when comparing 

observations across threads. Here, ideating in the last sample on Facebook was almost on par with 

that of Steemit in the third thread, and when compared to the idea counts observed on Steemit 

for the two other threads, it exceeded both. Albeit the replication logic used for the experiments 

considers that an apples-to-oranges comparison, it still proves that the production of generative 

outcomes on Facebook’s platform is not non-generative: Steemit’s output is simply more genera-

tive than that of Facebook’s—at least in the number of generative outcomes.  

With the prevalence of all conceptualised drivers of generativity found in Steemit’s Steem 

blockchain, the conclusion by van Osch & Avital’s (2009, pp. 27) accurately predicts “the outcome 

of such evocative, engaging, adaptive, and open systems is not a static, uniform, and organized 

world of innovation and production. Instead, it is a highly diverse, digitized, and vigorous space, 

composed of heterogeneous actors who collectively and with engagement produce positive, dy-

namic, and novel configurations of ideas and artifacts”. In picking this paragraph apart, the high 

levels of participation found in the data is presumed to support the notion of high diversity. Simi-

larly, the affectious sentiment eludes to the production of positive outcomes, which in and of itself 

is reflected in the level of ideating. The generative driver of engagement is also likely to cause gen-

erative outcomes as the lack of censorship and limited options for editing and removing posts, 

comments and replies makes for truer and more encaptivating experience as a backdrop to pro-

duce more novel ideas off of.  

Following Zittrain’s (2008) submission of generative technology’s role in empowering audi-

ences and facilitating contributions, the eluded cause-effect hypothesis can be modelled as a mod-

erator (Avital & Te’eni, 2009). When tracing the levels of participation further back to the genera-

tive drivers, we find openness and accessibility matching the generative outcomes. Hence, Steem’s 

impact on the creative output of Steemit users seems causally coherent. Neither questioning nor 

use of metaphors are as obviously traced back to a specific driver. However, although the 
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taxonomic themes were made to be collectively exhaustive of generative outcomes, they are 

hardly mutually exclusive. The same goes for the generative drivers, which makes the tracing of 

questions and metaphors tracible, not to individual drivers but to a set of drivers. Postulating 

which generative drivers most likely to produce such outcomes stands at risk of being unscientific 

but nevertheless the evocative quality of the incentivising reward system is obviously likely to pro-

duce a large part of the content regardless of generativity. And although there are concerns to be 

had over the unintended consequences of the power inequality of users according to their accu-

mulation of Steem Power, quality content of high originality, creativity and innovativeness does 

seem to get voted up by the community across the threads.  

Testimony to the point of engagement is the frequency of questioning as challenging as-

sumptions usually requires engaging with content, and hence another generative driver is traced. 

Similarly, metaphors could be traced back to transferability if one were to stretch Zittrain’s (2008) 

description beyond the transferability of technological modifications to include the transferability 

of knowledge, meaning and emancipating idea conceptualisations.  

In order to get the full picture of how blockchain technology affects the creation of content 

on the platform, a consideration of the architecture is necessary. For this, Zittrain’s (2008) distinc-

tion between generative tools and generative systems offers helpful navigation of social media 

platforms to closely resemble the system category due to the practices and tool sets involved. 

Similarly, blockchain technology comprises of tools and practices in the form of hardware and soft-

ware but in the context of platforms is more a form of sub-system or tool for a DApp to leverage, 

thus making Steem as a layer of infrastructure to support Steemit following the blockchain-based 

platform framework by Nothiesen et al. (2017). With Steem’s placement in the infrastructure layer 

of platform architecture, the DApp of Steemit is depicted as operating on top to support what 

Zittrain (2008) calls the content and social layers symbolising the tasks performed and interacting 

agents performing them.  

To critically ground this discussion of causality, Zittrain (2008, pp. 74) submits that “genera-

tive systems can be built on non-generative platforms—[…]—but frequently generativity at one 

layer is the best recipe for generativity at the layer above.”. Hence there is not talk of a determinis-

tic relationship necessarily but a recursive effect up through the layered stacks (Zittrain, 2008). As 

Van Osch & Avital (2010, pp. 5) points out: “…some collectives are more generative than others… 
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collective generative capacity can be absent or present, weak or strong, and thereby affects the 

actual generative acts and outcomes of a collective.” But even so, the use of blockchain technol-

ogy to run social media platforms might simply attract a more generative audience, which makes 

the modelled role of blockchain technology less of a moderator and more of a medium (Avital & 

Te’eni, 2009).  

For example, the permanent record of content on the Steem blockchain is likely to attract 

professional as well as aspiring journalists and authors attempting to make a living off of their ex-

pressive work. Not only does this solve the problem of plagiarism, but the embedded incentive 

structure also offers payment for a job well-done via upvoted content by the community. This sce-

nario of generativity at the social/agent layer (Zittrain, 2008; Nothiesen et al., 2017) exemplifies 

that generativity may manifest itself at different layers of a technology architecture. As such, the 

interactions incurred on each social media platform are also potentially shaped by distinct tech-

nology-enabled functionalities in the application layer. In other words, the content and subse-

quent outcomes of these online topical posts, comments and replies are likely empowered and 

confined by the interface configurations made available to the users on each of Steemit’s and Fa-

cebook’s platforms in addition to the technological infrastructure. However, as both services allow 

the same basic commenting and reply features with the option of embedding multimedia sources 

including images, the interfaces make for a similar empowered/inhibited experience. If any, the 

difference is in the posting options, which on Steemit allows for a more article-style layout of op-

tional font sizes and imagery placement.  

Nevertheless, the point and subsequent key to the question of a generative effect is in the 

increased likelihood of a probabilistically higher generative outcome when running an application 

on a generative technology, ceteris paribus. And as stipulated by Zittrain (2008), the generative 

pattern in content often implies generativity in the underlying technological layers facilitating it. 

For the case of Steemit, the generativity of the content created on its platform is likely to imply 

generativity in the underlying layer given the match between the generative drivers of the Steem 

blockchain. The modelling of the Steem blockchain as a moderating technology and foundational 

infrastructure supporting the application layers above, the generative outcomes captured by the 

taxonomy applied the sampled content evidently indicates the causal effect by blockchain technol-

ogy on the activities occurring in the application and agent layers above.  
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For instance, another aspect of the Steem blockchain is the pseudonymity of its user’s 

identities can be postulated to affect the generation of content in various ways. One hypothesis is 

that it might remove certain inhibitions for a less censored, more truthful debate to have argu-

ments presented by people in disguise, so-to-speak. Steering the conversation in a constructive 

direction is the incentive schemes of Steem’s rewarding system likely to also play a part in govern-

ing the generation of content by rewarding civil conduct and positive sentiment, and punishing de-

liberate misconduct and online “trolling”. 

Breaking down the blockchain components of Steemit in relation to the architecture layer-

ing of the Steemit platform, the technological practices of a decentralised consensus mechanism 

and cryptographic protocol are approximated to be at the epicentre of seismic influence on gener-

ated output in the way users get rewarded and hence incentivised to put an effort into posting, 

voting and curating the best content. Also encompassed by Steem’s toolset is the distributed data-

base, which permanently stores data entries. This could have inhibited user’s willingness to think 

divergently and experiment with new ideas as the risk of being wrong would be logged forever. 

Yet, it seems more likely that the dynamics of the immutable ledger has provided a safe space and 

positively charged environment affectionately encouraging participation and presentations of 

ideas. This is true when comparing to the Facebook control case threads, where the sentiment is 

neutral and disproportionately negative.  

 

7.1.1   Implications 
The wider implications of the generative effect of blockchain technology found on social media 

platforms could be extrapolated to other digital platforms more broadly for a similar generative 

effect. With the disclaimer that the generative effect of blockchain technology is not necessarily 

causally deterministic, as was indicated by the experiments’ closeness in observations of genera-

tive outcomes across platforms, its use as a foundational infrastructure on which to build new ap-

plications could generative more create desirable output in society. The same could arguably hap-

pen from its implementation in existing architectures.   

Managerially, the findings of this study could guide businesses and other organisations in 

their decision to adopt blockchain technology. Particularly for virtual environments and communi-

ties, the generative drivers for openness and accessibility promote more participation and engage-

ment from members. The technological features for distributed data, decentralised consensus and 
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encryption makes for a secure, trustless space to address some of the more ambiguous, unclear 

and controversial problems of open-ended natures.  

For future research, the modelled role of blockchain as a moderating technology and cata-

loguing as a sub-system within a platform architecture could be further investigated in a more 

qualitative study of fewer observations in depth. Moreover, the cause-effect relationship detected 

in this study was deducted as one-way bottom-up moving from the infrastructure layers towards 

the application layers. An inductive study could try to theoretically disprove this causal flow, espe-

cially given the open-source nature of a DApp like Steemit with a blockchain like Steem, where us-

ers are invited to participate in more than the content and social layers of the platform. Further 

use of induction and abduction as research approaches to the topic might capture new drivers of 

generativity idiosyncratic to blockchain technology, e.g. privacy, cryptographic security, decentrali-

sation, etc. 
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8   Conclusion 

In conclusion, deducing from the effect of the Steem blockchain on the Steemit platform, the gen-

erative effect of blockchain technology on social media platforms is a moderating effect on the 

user-generated content, whereby its drivers for openness, accessibility, evocativeness and engage-

ment affects the outcome-producing activities and processes to become more participatory and 

positive, ultimately generating higher levels of emancipation, probing and propositioning. Specifi-

cally, a correlation and seeming causality is found between several technological drivers of genera-

tivity in blockchain technology, and the generativity of outcomes produced in the user-generated 

content on social media platforms.  

As demonstrated by the results of the analysis, eight theory-derived system drivers of gen-

erativity were identified in blockchain technology, half of which were prominent and half of which 

were less prominently maximised. Moreover, the generative difference in outcome between the 

platforms of Steemit and Facebook was unequivocally in favour of Steemit in all embedded units 

of analysis. Measured by five taxonomical themes of generative outcomes, the observed fre-

quency on the blockchain-based platform was higher than the control platform across the same 

three ambiguous, open-ended topics. Correspondingly, when tracing back from these generative 

outcomes, the generative drivers of blockchain technology were found to produce a more affec-

tive, open environment with greater incentives and engagement to produce higher levels of idea-

ting on the blockchain-based system than on the non-blockchain-based system.    

For blockchain archetypes 3.0 functioning in conjunction with other technologies in a hier-

archy, the cause-effect relationship between blockchain and blockchain-based platforms is archi-

tecturally seen as following a bottom-up recursive flow of generativity from the infrastructure 

layer to the application layer supporting the tasks, content and social agent layers atop. The con-

figuration of a blockchain as either public or private, permissioned or permissionless, at minimum 

plays a role in the openness, accessibility and evocativeness of a platform. This in turn is seen af-

fecting the participation and positive sentiment which subsequently impacts the generation of 

generative metaphors, questions and ideas. Moreover, the detailed and particular setup of the 

blockchain’s distributed database, decentralised consensus mechanism and cryptographic proto-

col is likely to impact the generative drivers of a system’s level of engagement, leverage and ease 

of mastery, which in turn affects the generativity of outcomes. 
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8.1   Limitations 
The limitations of this study are in its local relevance to social media platforms, and lack thereof 

globally across other domains. This is a product of the multiple case study method, which despite 

the inclusion of more than 700 unique observations, still is only telling of the effect of blockchain 

on the outcome of social media platforms, although it could potentially apply to a myriad of other 

system architectures.  

 Further limiting the contribution of this study is the theory-driven deductive approach, 

whereby theoretical concepts have been applied to the empirical data in a top-down fashion. 

Hence certain generative drivers or outcomes in the data might have been inducted but ultimately 

overlooked in the process.  

 Another limit to this research is found in the risk of subjectivity when coding data for gen-

erative outcomes, which in spite of a theory-derived, scientifically objective thematic taxonomy 

still might get influenced by the observer in unclear situations where the theme of an outcome is 

ambiguous.  

Moreover, the finite resources at the disposal of this study means that the reproducibility 

of the experiments could, given enough samples, result in different observations perhaps occa-

sionally in favour of the non-blockchain-based platform. Then the onus would be to explain the 

outliers of the observed trend in how less generative systems are able to produce more generative 

outcomes.  
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10   Appendices 
 

Appendix A   
 

Both thematic coding samples for ideating on the topic of artificial intelligence: 

Internals\\AI Facebook - § 8 references coded [ 7.10% Coverage] 
Reference 1 - 0.25% Coverage 

You make it work for you in exchange for food (energy). 

Reference 2 - 0.42% Coverage 
So if the robot kills you, I’d be the first to congratulate. It’s a great test of free will. 

Reference 3 - 1.32% Coverage 
But there are many better solutions to that than the crude consumption/invisible hand mechanism. 
One goal of the system can be to understand what is the best for people, and what they really meant 
by the tasks they give to the AI instead of what the task reads in a legalistic fashion. 

Reference 4 - 0.94% Coverage 
And there will never be just one super AI. It will always be an ecosystem, a system of systems, that 
internally negotiates with all the myriads of concerns that have been incorporated into the systems. 
Reference 5 - 0.52% Coverage 

Besides, we will build enough AIs with solidarity and compassion that those will defend our 
interests as well. 

Reference 6 - 0.73% Coverage 
would be great running economic simulations that also take to account certain value system. 
although there probably are lots of simulations made already 
Reference 7 - 2.32% Coverage 

The thought of a group of people together all going on and on about how AI is going to lose interest 
in people and begin to undertake projects which are not in our interests and everyone agreeing that 
it is indeed a bad thing really repels me. It would be boring. I do think there should be a place for 
healthy decent and detailed thought about sharing our future with an advanced synthetic organism, 
which doesn’t necessarily descend into the human equivalent of chimps throwing faeces at each 
other. 

Reference 8 - 0.60% Coverage 
As a developer of autonomous Chinese weapons, I beg to disagree. We’re not building Terminators. 
They’re called Liberators. 

Internals\\AI Steemit - § 14 references coded [ 4.06% Coverage] 
Reference 1 - 0.29% Coverage 

. Blockchain already proved to be a very useful tech. and what else it can be capable of, if it is 
merge with A.I tech. 
Reference 2 - 0.17% Coverage 
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I think humans will make technology a part of our biology one day. 

Reference 3 - 0.76% Coverage 
I think AI will surpass biological intelligence by a lot, but the solution for us will probably be to 
join them. To become one with them and to leave our biological bodies behind. 
That’s the only way we can survive long term, our bodies are too fragile and our brain is too slow... 
but that will change. 
Reference 4 - 0.28% Coverage 

The future is highly uncertain, who knows, maybe one day we will be their slaves to avoid our own 
extinction! 
Reference 5 - 0.36% Coverage 

So much depends on the people who design the first super intelligent AI. They need to be very 
careful to install the right ethics and values. 

Reference 6 - 0.20% Coverage 
There are a few organisations attempting to avoid a race by sharing AI advances 

Reference 7 - 0.41% Coverage 
What do you think would we be able to make ourselves immortal through genetic programming or 
just becoming computers, since our bodies have an expiration date? 
Reference 8 - 0.28% Coverage 

As we develop our understanding we may potentially find ways to stop the accidental extinction of 
humanity! 

Reference 9 - 0.30% Coverage 
I think that man should reserve the ability to control at any stage of these machines with artificial 
intelligence 
Reference 10 - 0.32% Coverage 

The question is not if. When will AI become... inteligent? Maybe it already is and we are not 
inteligent enough to notice it :) 

Reference 11 - 0.10% Coverage 
Let’s get self driving cars right first 

Reference 12 - 0.29% Coverage 
I have to be honest, I want AI to take over the world. We humans are the worst species to be 
running this planet by far, 

Reference 13 - 0.13% Coverage 
I think you can hardcode an AI to never harm humans 

Reference 14 - 0.16% Coverage 
But I wonder how a "panic switch" for AI should be implemented 
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Appendix B 
 

Both thematic coding samples for metaphors on the topic of basic income: 

Internals\\BI Facebook - § 4 references coded [ 2.22% Coverage] 
Reference 1 - 0.39% Coverage 

Nothing like pointing a gun to the tax payers head and telling them to pay up or shut up. 
Reference 2 - 0.17% Coverage 

there’s more than one way to skin a cat 
Reference 3 - 0.40% Coverage 

Universal basic income is a stupid idea because you should let people reap what they sow 
Reference 4 - 1.26% Coverage 

Sounds like just one more way to make people dependent on a state authority....its like asking for a 
favor from the Godfather, accept the "favor" and youre indebted to the mob forever....might not be 
today or tomorrow, but the day will come when it will come back to haunt you. 

Internals\\BI Steemit - § 7 references coded [ 1.54% Coverage] 
Reference 1 - 0.29% Coverage 

We should explore ideals like universal basic income to make sure everyone has a cushion to try 
new ideas." 
Zuckerberg went on to say that one of the main reasons that he was abl 

Reference 2 - 0.16% Coverage 
Is Mark really a Ghoul as the internet is showing it to the World?... @jrcornel, any thoughts? 

Reference 3 - 0.12% Coverage 
These guys have everything and just preach utopia for PR image shilling. 

Reference 4 - 0.15% Coverage 
I’m not looking at this as rainbows and unicorns in some kind of perfect fairy tale land. 

Reference 5 - 0.64% Coverage 
I imagine you living at the dawn of the industrial revolution, siting on a coffee shop in London 
saying. "Ya know folks, these pesky machines will destroy farmers that raise horses, what will the 
carriage builder will do? What will the horsheshit shoveling guy will do? I am really curious folks. 
What solutions do you suggest so that society won’t collapse and people remain jobless? 
Reference 6 - 0.09% Coverage 

My utopia is a world where we don’t need government. 
Reference 7 - 0.11% Coverage 

"universal basic income" still smells like a trojan horse to me. 
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Appendix C 
 

Both thematic coding samples for positive sentiment on the topic of free will: 

Internals\\FW Steemit - § 34 references coded [ 1.89% Coverage] 
Reference 1 - 0.09% Coverage 

For that, I want to thank you for writing this post 
Reference 2 - 0.04% Coverage 

beautifully put again 
Reference 3 - 0.10% Coverage 

Thank you, I appreciate it especially coming from you. 
Reference 4 - 0.06% Coverage 

I enjoy thought out comments man. 

Reference 5 - 0.10% Coverage 
And I enjoy though out posts, that’s why I’m reading ;) 

Reference 6 - 0.07% Coverage 
comment so well spoken I had to follow 

Reference 7 - 0.08% Coverage 
Thank you! That’s very nice of you to say. 

Reference 8 - 0.07% Coverage 
Good thought provoking post. Up voted 

Reference 9 - 0.03% Coverage 
Great topic :0) 

Reference 10 - 0.03% Coverage 
Yeh great post! 

Reference 11 - 0.02% Coverage 
excellent 
Reference 12 - 0.03% Coverage 

oh . my bad then :) 
Reference 13 - 0.06% Coverage 

^^JUST UPVOTED^^... KEEP IT UP 
Reference 14 - 0.01% Coverage 

:) 
Reference 15 - 0.01% Coverage 

;-) 
Reference 16 - 0.04% Coverage 
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Thanks for the reply. 

Reference 17 - 0.02% Coverage 
super dope! 

Reference 18 - 0.05% Coverage 
Great article and argument. 
Reference 19 - 0.03% Coverage 

great example :) 
Reference 20 - 0.01% Coverage 

:] 
Reference 21 - 0.02% Coverage 

perfect :) 
Reference 22 - 0.40% Coverage 

This is definitely thought provoking. It doesn’t matter whether or not I agree with you for me to say 
that I respect that you can post your opinion, even if it’s contradictory, and then allow others to 
express theirs. 
Reference 23 - 0.04% Coverage 

Nicely written post. 
Reference 24 - 0.09% Coverage 

What A Great Post, 
Interesting but debatable. 

Reference 25 - 0.13% Coverage 
I like posts like this that provoke some thought and friendly debate! 
Reference 26 - 0.02% Coverage 

All the best! 
Reference 27 - 0.01% Coverage 

:) 
Reference 28 - 0.01% Coverage 

;) 
Reference 29 - 0.04% Coverage 

Okay, agree to disagree 
Reference 30 - 0.04% Coverage 

Great comments mate! 
Reference 31 - 0.06% Coverage 

Thanks for another great article! 
Reference 32 - 0.02% Coverage 
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Great post 

Reference 33 - 0.07% Coverage 
Anyway, keep going. Your post was good. 

Reference 34 - 0.01% Coverage 
:) 
 

Internals\\FW Facebook - § 0 references coded [ 0% Coverage] 
 


