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Abstract. The purpose of this study is to explore whether the diffusion of cryp-

tocurrencies represents a disruptive change and what is the potential magnititude 

of this change. To this end, we take disruptive innovation theory as our point of 

departure to scrutinize cryptocurrencies as an instance of socio-technical change. 

We employ Causal Layered Analysis to develop our four-layer analytical frame-

work to conceptually examine the changes pertained by the diffusion of crypto-

currencies. We provide examples of changes company-level, industry-level as 

well as societal changes where cryptocurrencies have played a central role. On a 

company level, cryptocurrencies provide a cost-efficient means for cross-border 

money transfer and thus pose a significant threat to the existing intermediary-

based business models. On an industry level, many central banks are experiment-

ing with crypto- or digital currencies.  On a societal level, cryptocurrencies play 

an important role in particularly when the traditional institutions and societal 

structures collapse. For example, in Venezuela’s recent political and economic 

crisis, cryptocurrencies contributed to the development of a parallel financial sys-

tem when the bolivar practically lost its value. Our study provides an analytical 

framework to systematically evaluate the potential disruptive nature of crypto-

currencies as well as other blockchain-based technologies.  

Keywords: Blockchain, cryptocurrencies, disruption, disruptive innovation, 

Causal Layered Analysis  

1 Introduction 

Since the inception of Bitcoin in 2009 [1], thousands of cryptocurrencies (also known 

as Altcoin) have emerged that use the blockchain technology [2], [3]. Five most valua-

mailto:matti.mantymaki@utu.fi
mailto:milla.wiren@utu.fi


2 

ble cryptocurrencies, Bitcoin, Etherum, XRP, Bitcoin Cash, and EOS have a total mar-

ket cap of more than 200 billion USD1. The rapid development of blockchain or dis-

tributed ledger technologies has paved way for various Financial Technology (FinTech) 

innovations. Alongside venture capitalists and FinTech startups, major banks and stock 

exchanges have rolled out blockchain-based products and services. Furthermore, ac-

cording to Barontini and Holden [4] several central banks have established explorative 

as well as experimental blockchain-based initiatives as a part of the prospect for central 

bank-issued crypto- or digital currencies.    

All in all, there is vivid debate among practitioners and academics if, or to what 

extent, applications of blockchain such as cryptocurrencies will have a disruptive im-

pact on the global financial sector, central banks, or the dominant role of traditional 

currencies [5]–[10]. At the same time, however, it is largely unclear what qualifies a 

change to be disruptive [11]–[13], i.e. how to conceptually and theoretically distinguish 

between disruptive and more evolutionary change.  

As a result, the research question this study addresses is two-fold: 1)  does the diffu-

sion of cryptocurrencies represent a disruptive change, and 2) what is the potential mag-

nitude of this change? To this end, we build on disruptive innovation theory [14]–[17] 

to scrutinize cryptocurrencies as an instance of socio-technical change [18]–[22] and 

conceptually explore its disruptiveness through the Causal Layered Analysis [23]–[26]. 

With this paper, we make two main contributions: first we use our CLA-based ana-

lytical framework to discuss and conceptually scrutinize the disruptive potential of 

cryptocurrencies. Second, we discuss and present a conceptual distinction between nor-

mal and disruptive change that potentially allows identifying disruptive potential ex 

ante. 

The paper proceeds as follows: in the second section we discuss the concept of dis-

ruptive change. Thereafter we present and discuss the CLA as a method for analyzing 

ongoing socio-technical change. The fourth section focuses on cryptocurrencies. In the 

fifth section we discuss the disruptiveness of cryptocurrencies through our CLA-based 

analytical framework. The sixth and final section concludes the paper. 

2 Disruptive Change 

The concept of disruption entered the management literature from innovation studies, 

as Christensen was puzzled about why do successful companies sometimes fail seem-

ingly overnight [15]. The resulting answer sketched the overview of what has since 

become known as disruptive innovation theory. In brief, the theory posits that: i) in-

cumbents ignore the arrival of innovations that enter the market from niche position 

(originally from the low-end), ii) incumbents overshoot their offering aims leaving 

room for simpler and easier offerings, and iii) incumbents invest in sustaining innova-

tions that fit their existing profitability, but ignore investing in potential new openings 

that would require new, sometimes even cannibalizing business models to become prof-

itable [12], [16], [17], [27], [28].  

 
1  Top 100 Cryptocurrencies by Market Capitalization https://coinmarketcap.com 
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Reflecting the lack of conceptual clarity surrounding what is disruptive and what 

type of change qualifies as disruption, Kilkki et al [11] define disruption as “An agent 

is disrupted when the agent must redesign its strategy to survive a change in the envi-

ronment. From the perspective of the system, disruption is an event in which a substan-

tial share of agents belonging to the system is disrupted.” (p. 276). In the realm of digital 

disruption, Skog et al [29] dig deeper: they define digital disruption as “The rapidly 

unfolding processes through which digital innovation comes to fundamentally alter his-

torically sustainable logics for value creation and capture by unbundling and recombin-

ing linkages among resources or generating new ones. Skog et al further conceptualize 

digital disruption to pertain three constitutive elements, namely digital innovation, dig-

ital ecosystem, and value logics. They define digital innovation as “process of combin-

ing digital and physical components to create novel devices, services or business mod-

els, bundling them to constitute and enable market offerings, and embedding them in 

wider sociotechnical environments to enable their diffusion, operation and use” (p. 

433). Digital ecosystems in turn are “sociotechnical networks of interdependent digital 

technologies and associated actors that are related based on a specific context of use” 

(p. 433). Finally, they define value logics as “foundational rationales for designing, 

bundling and embedding a digital innovation to fruitfully create and capture value” (p. 

434). 

The focus of the disruptive innovation theory is on the market events and incum-

bents. The disruption is identified only ex post, through the wake of destroyed busi-

nesses. With respect to scrutinizing the actual disruptive agent, the theory contributes 

little: in their review of the status quo of the theory, Christensen et al ended up in “…de-

fining ‘disruptiveness’ as a relative, not absolute, phenomenon. In other words, a given 

innovation can be disruptive to one firm but sustaining to another firm” [17, p. 1050].  

This relative nature of disruption was taken further by Schuelke-Leech [13], who 

explored the magnitude of disruption and proposed a two-level approach: the first order 

disruptions impact localized markets, whereas the second order disruptions emerge as 

enough of the networked first order disruptions diffuse to impact the whole market. 

Nevertheless, also this approach is still retrospective and does not directly facilitate 

anticipatory assessment of disruptive potential. In particular, we argue that disruptive 

change can pertain changes that take place in more than two levels. To take a multi-

level perspective to disruptive change, we employ CLA [23], [24], [26] as the theoret-

ical framework through which to scrutinize the disruptiveness effect of cryptocurren-

cies.  

3 Causal Layered Analysis of socio-technical change 

3.1 Causal Layered Analysis 

Previous research in futures studies has explored the possibility of forecasting discon-

tinuities on the macro level [30], the social disruption intertwined with the diffusion of 

disruptive technological innovations [18], or the possibility of utilizing diverse fore-

sight methods in identifying disruptions [31]–[33]. Against this backdrop, our approach 
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to distinguishing disruptive change from normal change in the context of cryptocurren-

cies answers the call for understanding the multi-level nature of disruption [13]. We 

employ a specific futures research analytical tool, Causal Layered Analysis (CLA), 

which enables assessing the layered nature of diverse phenomena.  

CLA [23], [34] is an analytical tool that enables viewing a phenomenon from four 

different perspectives conceptualized as four analytical levels. Since its introduction, 

the CLA has been widely adopted as an analytical aid in theorizing and as a useful tool 

in workshop environments, utilized in analyzing complex phenomena in a variety of 

fields [31], [32], [35]–[37]. The analytical levels of CLA are traversed up and down to 

understand the phenomenon on each level in addition to tracing the linkages in between 

them.  

The first analytical level of CLA is litany. It is the imminent appearance of a phe-

nomenon, quantitatively approachable, an issue easy to shape into a headline. For ex-

ample, “Terrorism is a constant and evolving threat” [36], or “Traffic jams” (adopted 

from Inayatullah 2003). The litany can also be an entity like United Nations [37], or the 

election of Donald Trump as the president of the US [38]. While the viewpoints on the 

issue may differ, the phenomenon on the litany level can be easily recognized. Moreo-

ver, on the litany level the changes and solutions are fast and seemingly simple. For 

example, a litany level solution for traffic jams could be reducing the number of cars.  

The second level of CLA is called systemic causes. Systemic causes is also the level 

of most analytical endeavors. For example, terrorism may be analyzed to result from 

lack of sufficient threat detection or to be resolved through more widely spread Western 

democratization [36]. Moreover, on a systemic causes level, traffic jams in turn are 

caused by improving living standards enabling the ownership of private cars to more 

individuals, or the flaws in the city planning and road infrastructure [35]. 

Systemic causes can be approached from several paradigmatic perspectives: positiv-

ist, constructivist, critical and utilizing diverse theoretical frameworks from institu-

tional theory to Marxism, actor-network-theory, among others. Compared to the litany 

level, identifying the systemic causes is more complex. Respectively, the solutions on 

a systemic are complex and require more time and effort.   

The third level in CLA is worldview. The worldview level stems from postmodern 

approaches to philosophy and sociology [23].  It takes the impact of discourses seri-

ously and zooms into the ideologies, assumptions – to the realm of taken-for-granted 

that shapes social action [25]. On a worldview level, traffic jams are a consequence of 

industrialization, which not only mandates the ownership of a car as a symbol of social 

class, but also dictates work hours, which result in many people being on the streets at 

the same time. Fundamentally this level explores the mechanisms of meaning, the why 

of social action. Changes on this level, for example the development of industrial work-

ing hours or changes in symbolic value of a private car, are characteristically slow and 

rarely a result of intentional action [26], [35]–[38]. 

The fourth level is called myth/metaphor. The fourth level goes even deeper into 

meaning, and explores its origins: where do the ideologies and worldviews emerge 

from? The proposed answer in CLA draws from the primitive reactions, ‘gut feelings’, 

shared collective images that are difficult to even shape into conscious explanations.  
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For example, the myths/metaphors attributed to having a private car can stem from 

people’s innate needs for experiencing autonomy and competence (e.g. Deci & Ryan 

[39] or claiming a private space [40]. While the changes on the myth/metaphor level 

changes can be very difficult to identify and conceptualize, the fact that CLA acknowl-

edges the existence of this level may help recognizing and understanding events that 

unfold on the other three levels of analysis  [31], [35]–[37]. 

3.2 CLA of disruptive change 

To develop our CLA-based framework for distinguishing disruptive change from nor-

mal change we take the definition of disruption by Kilkki et al [11] as our starting point: 

“An agent is disrupted when the agent must redesign its strategy to survive a change in 

the environment. From the perspective of a system, disruption is an event in which a 

substantial share of agents belonging to the system is disrupted.” (p. 276) These defi-

nitions reveal two essential questions: what needs to happen for an agent to need to 

“redesign its strategy to survive? What needs to happen for a notable number of agents 

in a system to need to do the same? While there are other social, economic and envi-

ronmental issues that may have an impact, here we view the role of technology. 

In discussing the emergence of technology-driven social disruption, following Dosi 

[41] Carlsen et al [18] note that the concept of technology includes two dimensions: 

first, the knowledge embedded in a field, like engineering, digital technology or bio-

technology, and secondly the technological artefacts solidifying the technological 

knowhow into material realizations. This provides us with two levels of technological 

advances: developments in technological artefacts, and advances in the field level tech-

nological knowledge.  

Dosi [41] elaborates on two additional levels of technological advances. According 

to Dosi, there are advances that change the paradigm of a given technological field 

within a given utility and advances that render that whole utility irrelevant through more 

widespread changes in the needs met with technologies. The examples of the first type 

of paradigm change include the shift from analogic music recording technologies to 

digital recordings and the subsequent transformations in distributing music. The second 

type of paradigm changes consists of major shifts that accompanied for example indus-

trialization; the technologies essential in farming-based societies gave way to technol-

ogies necessary in industrial societies.  

As a result, we incorporate these insights from the literature to the four levels of 

CLA to build our analytical framework. 
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Table 1. CLA-based framework of the magnitude of socio-technical change 

Level in 

CLA 

Unit of the im-

pact of change  

Technological objects of 

change 

Magnitude of change 

Litany Technological 

artefacts 

New artefacts, incremental in-

novation, radical, but bounded 

innovation 

Normal change 

Systemic 

causes 

Socio-technical 

systems 

Radical innovation that impacts 

infrastructures, standards, regu-

lation, formal institutions 

Firm(s) level disruption 

Worldview Meaning Technological landscape, para-

digm level change within util-

ity, informal institutions 

Field/industry level dis-

ruption 

Myth/ 

metaphor 

Origins of 

meaning 

Taken-for-grantedness of para-

digm, change of utility needs 

Macro-level societal 

transformation 

 

On the level of litany, the technological developments are represented in new tech-

nological artefacts resulting from either incremental innovation [15] or such boundedly 

radical innovations, which primarily replace one artefact with another, without impact-

ing the overall structures or behavior. An example of the latter is for example the launch 

of the iPhone – while it displaced the then dominant mobile phone providers and shaped 

the subsequent use of phones, its diffusion built on established infrastructures and al-

ready adopted behavior. These technological innovations on the level of artefacts are 

by themselves not enough for initiating disruption, but merely represent the normal 

change – even in highly competitive market settings. 

When the technological artefacts are radical enough to cause changes on the struc-

tures or in the behavior of a notable share of individuals, they have the power of sup-

planting such individual firms that are reliant on the structures or behavior being 

changed. Additionally, also the developments within a given field of technology, in the 

constitution of its knowhow, have a similar impact. These impacts can be represented 

in changes in the infrastructures, standards and regulations [42]. In short, these changes 

are systemic level changes and as such have the potential to disrupt a number or firms 

dependent on the preceding institutional settings.  

On the level of worldview, the magnitude of disruption encompasses not only indi-

vidual firms but industries and whole fields of operation. This requires paradigm level 

changes within the fields of technological knowledge: the shift from analog to digital 

era being a notable example [42], [43]. On this level the technological and social 

changes are firmly intertwined: the technological affordances drive changes not only in 

behavior, but also in the informal institutions, and vice versa – the changes in the infor-

mal institutions further strengthen the development trajectories of technology.  

Finally, on the level of myth/metaphor, the whole of what is taken for granted 

changes. However, as the changes on this level unfold slowly, driven by the conver-

gence of diverse social, economic, technological and environmental trajectories, the 

concept of disruption does not apply: the concept of disruption entails a level of sur-
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prise, and while we do not here delve the time dimension of disruption, slowly unfold-

ing change, while changing the socio-economic-technological systems profoundly, is 

incompatible with the current use of the concept.  

4 Cryptocurrencies  

Cryptocurrencies are digital assets that are featured with strong cryptography and can 

be used as a medium of secure exchange [44]. They allow fast and secured peer-to-peer 

transactions with minimal processing fees without an intermediary such as a bank. In 

contrast with the traditional currencies that are controlled by central banks, cryptocur-

rencies use decentralized technology, especially blockchain [45]. Bitcoin, released in 

2009 is the first cryptocurrency that used blockchain to record financial transactions 

[1]. Bitcoin was developed as a decentralized digital currency to revolutionize the tra-

ditional intermediary-based financial industry. Due to the popularity of Bitcoin, many 

other digital assets similar to Bitcoin were created using blockchain [2]. As of October 

2019, Coinmarketcap lists altogether 2354 cryptocurrencies.  

The rate of the creation of cryptocurrencies is defined by the technical system or 

algorithm and is hence publicly known. In the centralized banking system, central banks 

control the supply of the currency by printing new money. However, cryptocurrencies 

have been designed in such a way that the production will decrease by time for some 

cryptocurrencies. Moreover, a cap is set on the total amount of the currency that would 

be ever produced for most cryptocurrencies. For example, the cap is 21 million for 

Bitcoin [46]. Therefore, government, central bank or any other centralized authority 

cannot decide creating new units of the currency.  

Use of cryptocurrencies is permissionless – that is one does not have to ask anyone 

to use them [3]. Transactions using cryptocurrencies are pseudonymous in nature and 

so as the accounts or addresses. The cryptocurrency account or address contains nothing 

but random characters. Thus, it is possible to check the flow of transactions, but con-

necting them to real world identities is not possible.  

The rapid growth and diffusion of cryptocurrencies has created significant economic 

activity. For example, there is a fast-growing market for investors, as well as opportu-

nities for new businesses such as mining hardware manufactures. The market hype 

around initial coin offerings (ICO) and tokenization has made cryptocurrencies widely 

known as a form of crowdfunding2. 

5 Disruptiveness of Cryptocurrencies  

When scrutinized through the four levels of change provided by CLA, we can see that 

cryptocurrencies have challenged traditional currencies in number of ways. Im-

portantly, there are indications that the monopoly of central banks in issuing currencies 

 
2  https://www.cnbc.com/2018/07/13/initial-coin-offering-ico-what-are-they-how-do-they-

work.html 

https://www.cnbc.com/2018/07/13/initial-coin-offering-ico-what-are-they-how-do-they-work.html
https://www.cnbc.com/2018/07/13/initial-coin-offering-ico-what-are-they-how-do-they-work.html
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and controlling the monetary system has been challenged. Table 2 below summarizes 

the results of our conceptual analysis. 

Table 2. Diffusion of cryptocurrencies analyzed through CLA 

Level in 

CLA 

Unit of the 

impact of 

change  

Technological objects of change Magnitude 

of change 

Litany Technological 

artefacts 

Rapid increase in the number of cryptocurrencies 

Explosion of peer-to-peer transactions  

Market hype around Bitcoin  

Normal 

change 

Systemic 

causes 

Socio- 

technical sys-

tems 

Incumbent financial institutions experimenting 

with and adopting blockchain-based technologies.  

Emergence of services for cross-border money 

transfer, erosion of incumbents’ business   

Regulation for cryptocurrencies emerging 

Firm(s) level 

disruption 

Worldview Meaning Central banks experimenting with their own 

crypto-/digital currencies. 

Central bank’s monopoly in issuing money chal-

lenged and questioned.  

Field/indus-

try level dis-

ruption 

Myth/ 

metaphor 

Origins of 

meaning 

Cryptocurrencies provide means to fight hyperin-

flation of the traditional currency (Venezuela) and 

establish a parallel economic system.  

Decentralized technologies enabling new forms 

or organizing and agency. 

Macro-level 

societal 

transfor-

mation 

On the level of litany, cryptocurrencies have been gaining popularity for peer-to-

peer transactions. This has been partially driving by certain actors need to avoid tradi-

tional financial institutions since they typically provide information for governmental 

authorities. In addition, new cryptocurrencies are created at a rapid pace. Investors have 

been investing in cryptocurrencies with the hope for profits. Taken together, the cryp-

tocurrency market has been constantly evolving since the birth of Bitcoin. As crypto-

currencies promise to remove central authority in the transaction, it can be seen as a 

threat to banks and other financial institutions, which act as the middlemen in transac-

tions. Therefore, some governments have even banned cryptocurrencies. For example, 

ICOs were banned in many countries despite their popularity. Even trading cryptocur-

rencies is illegal in many countries such as China3. 

On the level of systemic changes, the growth of cryptocurrencies have started to 

challenge established companies or organizations. For example, in international money 

transfer, cryptocurrencies enable very cost-efficient peer-to-peer transactions and thus 

has the potential to decrease transaction costs by eliminating, or cutting the fees of es-

tablished middlemen facilitating transactions.  

 
3 https://www.coindesk.com/south-korea-will-maintain-ico-ban-after-finding-token-projects-

broke-rules 
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Second, blockchain technologies such as cryptocurrencies typically record the trans-

actions in a distributed ledger which cannot be changed. Therefore, it ensures trust and 

security without a need for a middleman involved in the transaction. Due to the anony-

mous nature of cryptocurrencies, it is easier for example to avoid taxation when one 

uses cryptocurrencies for transactions. Therefore, regulatory bodies interfered to regu-

late cryptocurrencies in the past years [47]. Blockchain, the underlying technology be-

hind the cryptocurrencies has gained popularity in many other areas such as healthcare 

and supply-chain [48], [49]. Therefore, it has already become evident that cryptocur-

rencies have the potential for firm level disruption. 

With respect to the worldview level of CLA, we argue that the changes associated 

with cryptocurrencies represent what CLA considers worldview level. This argument 

is supported by the fact that banks, central banks, and other financial institutions have 

been looking for possibilities to use private or consortium blockchain as well as offering 

their own crypto- or digital currencies due to the possible disruption caused by crypto-

currencies. 

Lastly, there is some signs that cryptocurrencies can contribute to macro-level soci-

etal changes that CLA classifies to represent the myth/metaphor level. The changes at 

this level are driven by the convergence of diverse social, economic, technological, and 

environmental trajectories. For example, cryptocurrencies, particularly Dash and 

Bitcoin have played a role in the recent economic and political turmoil in Venezuela. 

For example, due to the hyperinflation, price of one cup of coffee increased 373,233% 

in just 12 months. As a result, people have increasingly turned to the digital assets cryp-

tocurrencies4. Many people converted their bolivars to Bitcoin or other cryptocurren-

cies to preserve their financial assets. Moreover, salaries have been increasingly paid 

in cryptocurrencies instead of bolivars. In fact, amidst the crisis, the Venezuelan gov-

ernment also launched its own cryptocurrency, the petro, believed to be backed by oil 

in order to fight the economic crisis. Taken together, the adoption of cryptocurrencies 

in Venezuela has skyrocketed and is seen as a way to fight the economic crisis due to 

the hyperinflation that collapse the value of the bolivar. 

Furthermore, the emergence of blockchain technology and cryptocurrencies can be 

viewed as examples of the emergence of decentralized forms of organizing and thus an 

alternative to centralized control and authority (cf.  [50].  

6 Discussion and conclusion 

This study was set out to explore i) whether the the diffusion of cryptocurrencies rep-

resents a disruptive change, and ii) what is the potential magnitude of this change? To 

meet this objective, we built on disruptive innovation theory [15], [17] (Christensen, 

1997; Christensen et al., 2018) to scrutinize cryptocurrencies as an instance of socio-

technical change [13], [20]–[22] and employed Causal Layered Analysis [23], [26] to 

conceptually examine its disruptiveness.  

 
4 https://www.bbc.com/news/business-47553048 

https://www.bbc.com/news/business-47553048
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Our contribution is twofold. First, we contribute to the evolving blockchain and 

cryptocurrency literature (e.g. [2], [10]; b) by evaluating the disruptive potential of 

cryptocurrencies with our four-layer analytical framework. In particular, our approach 

can be used to more systematically analyze the potential and impact of blockchain-

based applications and services. As a result, we specifically contribute to the debate 

whether blockchain-based technologies ability to disrupt existing business models.  

Second, we contributed to the disruptive innovation and disruptive change literature 

(e.g. [17] by using CLA as the foundation of our analytical framework, we describe the 

potential disruptiveness of an innovation using four layers. This provides a more de-

tailed description of disruptiveness than the dominant two-level approach [13]. 

The study has a number of limitations that need to be acknowledged. At the same 

time, we view these limitations as immediate avenues for future research. First, this 

study is conceptual in nature. Therefore, future research could collect empirical evi-

dence to verify the applicability of CLA approach in the context of cryptocurrencies. 

Second, we focused only on one specific use case of blockchain technology and in-

stance of potential disruptive change, i.e. cryptocurrencies. Thus, future research could 

test the applicability of our CLA-based analytical framework in other applications of 

blockchain technology as well as entirely different contextual domains – also within 

the field on information systems studies.  
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