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Abstract 

 Blockchain Adoption Handling in the Swedish 

financial sector 

Eiriksdottir, Saga 

Schmidt, Marcel 

Blockchain technology has been described as one of the most promising future 

technologies for the banking industry. Blockchain is not only expected to 

change core financial operations but has been described as being able to 

revolutionize the entire financial industry. The purpose of this thesis is to shed 

light on how blockchain technology is used and developed in the Swedish 

banking sector by providing insights in the fields of strategy, organizational 

theory, innovation management, and business development. The findings are 

derived from interviewing stakeholders and exploring the relationship between 

Technological, Organizational, and Environmental (TOE) dimensions related to 

blockchain technology. A narrative is presented as a result of combining the 

TOE dimensions, in which driving forces and obstacles to implementing 

blockchain technology in the banking industry are evaluated and discussed. This 

analysis leads to recommendations on how to leverage blockchain technology. 

Our analysis shows that in order to successfully execute a digital 

transformation in the Swedish financial sector, the strategic alignments within 

the company need to be defined, as several mismatches in terms of regulatory 

expectations and execution capabilities were identified.  This study thus 

critically opposes some of the presuppositions and adds to the scholarly 

knowledge in the area of blockchain technology adoption capabilities in the 

Swedish financial sector. Specifically, it adds to the empirical collection to 

understand the dynamics involved for large financial institutions when choosing 

to pursue disruptive technologies. This has been achieved by reviewing existing 

literature combined with interviewing professionals involved with financial 

development, the Swedish banking sector, or both. It is merely when scratching 

the surface that blockchain technology is seen as vital or a "must-have" for the 

Swedish banking and financial sector. As we explore and delve deeper into the 

bank’s capabilities, a low interest in blockchain technology is found. As per our 

analysis, if banks considered blockchain to be vital, they would have: Lobbied 

for regulatory clarifications and acquired the necessary expertise through 

external sources, or developed knowledge internally. 
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Popular Science Summary 
 

Blockchain is mentioned as one of the most influential technologies in the coming decades and is said 

to transform the societal and industrial landscape completely. The financial system has a high level of 

manual paperwork, contributing to processing delays, and leading to high costs.  

Blockchain technology is a distributed database without a central authority. By using this type of 

database, banks can speed up processes, reduce human errors, and meet regulatory agency 

requirements for increased transparency. Because of its accurate and immutable recording capabilities, 

the technology can capture data with great accuracy. For banks to remain relevant in the future, they 

must adopt new technologies as competition in the financial services market increases.  

The competition from new players is increasing in Sweden, and since banks play a critical role in the 

Swedish economy, they should be cautious not to be overthrown from their current positions. 

Interviews with key persons in the financial industry revealed some mismatches regarding regulatory 

expectations and execution capabilities: There is a lack of blockchain expertise within the industry, 

and the regulation is viewed as a major hindrance. Moreover, the institutions are inexperienced when 

it comes to implementing blockchain into their systems.  

In addition, understanding the needs and capabilities of large financial institutions when adopting 

disrupting technologies has demonstrated the need for a thorough assessment to align the solution with 

the banks' capabilities and surrounding systems. This is commonly known as a use case. It is imperative 

to examine both the potential use cases and the appropriability of blockchain technology regarding 

initiating, managing, and de-risking blockchain technology, to manage the emergence of new 

technologies, both generally and particularly in the case of adopting blockchain technology in order 

for banks to better prepare for some of the challenges that may emerge.  

For the Swedish banking and financial sector, blockchain technology appears essential and desirable 

in theory, but in practice, it appears that blockchain does not constitute a priority for the banks. 

According to our analysis, if banks had perceived the technology as vital for the organization, they 

would either have lobbied for regulatory clarifications or acquired the expertise to develop the core 

financial structures if they saw blockchain as essential.    
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1. Introduction 
The first chapter introduces the reader to the background of this study. This is followed by 

detailing the problematizing and purpose of this study. Lastly, the research question and the 

structure of the report are presented briefly. 

Blockchain is mentioned in the Harvard business review (2021) as one of the technologies to 

transform business and society in a wide range of industries, including healthcare, public 

administration, and financial markets. The financial markets are particularly affected by 

technological shifts since this industry spends the most on IT relative to its revenue (Rajnak & 

Puschmann, 2021). Since such a large part of the financial industry revolves around the 

distribution of data, blockchain technology is expected to replace or fundamentally change 

current financial applications (Kimani, et al., 2020).  

The disruptive potential of blockchain is described as the next internet revolution, and therefore 

blockchain is seen as a prominent technology to reshape the technological innovation and 

transformation of the financial sector (Osmani, et al., 2021), potentially making central 

authorities such as banks obsolete (Walsh, et al., 2021). The financial institution's interest in 

blockchain technology is poised to originate from the technology being labelled as the next 

digital paradigm that initiates a process of decentralization and democratization of financial 

systems by distributing information on the blockchain. However, according to Osmani et al. 

(2021), there appears to be a consensus that the financial industry can harness the alleged 

potential of blockchain, adopt and integrate the technological developments, and avoid being 

overtaken by blockchain technology if financial institutions are willing to adopt and implement 

the technology in a timely manner.  

The financial system is plagued by high fees, long processing delays, and manual paperwork. 

Human error and inefficiencies undermine the integrity of the financial system, thereby 

increasing the possibilities of fraud and crime (Tapscott & Tapscott, 2017). Consequently, 

financial institutions are subject to increased transparency scrutiny from regulators (ECB, 2022) 

resulting in higher operating costs for the banks and their clients. Tapscott and Tapscott (2017) 

argue that the current banking system is outdated and a hodgepodge of industrial technologies 

and paper-based processes in a digital guise. With blockchain's accurate representation of the 

data structure and safeguards that ensure the data is kept across multiple transactions, 

blockchain may be able to improve core functions within the financial industry, such as clearing 

and settlement. The technology can be used to enable taper-proof and stringent anti-money 

laundering and identity processes, reduce payment costs and time as well as de-risk trade 

finance (Martino, 2021). Therefore, the use of blockchain can help to reduce the friction in the 

current system by streamlining business operations and creating transparency, thereby giving 

businesses using the technology a competitive edge in the increasingly competitive financial 

services market (Osmani, et al., 2021).  

FinTech refers to the category of developing financial technologies within the financial 

systems. New technologies, like blockchain, allow new players, including financial technology 

start-ups (FinTechs) but also other non-financial service providers like Google or Apple, to 

enter the market as these new technologies allow the development of new ways to create value 
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by changing how companies and persons are engaged in economic exchanges and how they 

interact with each other (Martino, 2021). This undermines the traditional way of offering 

financial services, as customers are increasingly adopting new technological innovations as 

well as increasingly using the competitors’ services and solutions (Martino, 2021). 

According to van der Zande (2018), the demand for digital services and experiences has 

increased and a “seamless combination of physical and digital offerings is expected” (van der 

Zande, 2018). With increasing regulatory scrutiny, established financial institutions need to 

adopt new technologies to stay relevant in the future and successfully gain a competitive 

advantage over their competitors (van der Zande, 2018; Osmani, et al., 2021). There is an 

increased need for innovation in Sweden, where a culture of openness to change encourages the 

adoption of new technologies (van der Zande, 2018). Therefore, Sweden has been at the 

forefront of digitalization, which can be seen for example in the high use of digital payment 

systems and according to the Swedish Banker’s Association (2014), banks have been 

imperative in driving this financial technology development. Additionally, the country's 

financial sector plays a significant role, with the assets held by Swedish banks amounting to 

300% of the country's gross domestic product (Sveriges Riksbank, 2021). This makes the 

Swedish financial system one of the largest financial systems in Europe in relation to the size 

of its economy, and therefore Sweden plays an important role as a financial centre for the Nordic 

and Baltic regions (van der Zande, 2018).  

1.1  Problematization and Research Purpose  

Digital competitiveness in the financial sector requires exploration and the ability to test, adopt, 

and use new technologies more to stay competitive as more emerging and new players enter the 

market inside and outside Sweden (van der Zande, 2018). Despite the importance of developing 

new services and adopting new technologies to continue to be an economic engine in society, 

European banks are still adjusting to the regulations and policies created after the financial crisis 

of 2008. As such, technical innovation has not been given priority (Blohm & Wagemann, 2017). 

And while Sweden is still considered to be the 5th most innovative economy in the world 

(European Commission, 2021) blockchain technology adoption by Swedish companies, in 

particular, has yet to gain traction (Mannheimer Swartling, 2021). 

The dynamic nature of the financial services market and the emergence of new technologies 

can contribute to transformative innovations creating new value and ecosystems in the financial 

sector (Malhotra, O’Neill & Stowell, 2021). Moreover, as the adoption of blockchain has the 

potential to disrupt the structure of the existing banking industry, companies with a head start 

in blockchain might use the gained efficiencies to lower prices and improve service offerings 

thereby gaining an advantage that lagging adopters cannot recreate (Malhotra, O’Neill and 

Stowell, 2021). Even so, despite increasing interest in blockchain and distributed ledger 

technology from the financial sector, research on the adoption of blockchain from an 

organizational viewpoint within the financial industry remains extremely scarce (Saheb & 

Mamaghani, 2021). Most studies look specifically at Bitcoin (Walsh, et al., 2021), and the 

feasibility and technical issues of the blockchain (Rajnak & Puschmann, 2021; Saheb & 

Mamaghani, 2021). Of the studies covering blockchain adoption, almost all are descriptive, 

conceptual, or based on prototypes, with only a few studies based on primary data collected 

through business-related qualitative or quantitative methods (Toufaily, Zalan & Dhaou, 2021). 
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Academic research on blockchain adoption is limited, and very little progress is reported in this 

field. Toufaily, Zalan & Dhaou (2021) and Dozier & Montgomery (2020) argue that more 

studies are needed to provide practical insight into how the technology is adopted in 

organizations, preferably at an organizational level and with a focus on more than just the 

technical aspects of blockchain. 

Therefore, this thesis aims to examine how Swedish financial institutions handle the emergence 

of blockchain technology by exploring blockchain adoption using the technological-

organizational-environmental (TOE) framework. Moreover, this report wants to provide a 

better understanding of how blockchain adoption can be facilitated. 

1.2  Research Question 

As mentioned, blockchain technology is not only said to have the potential to create a world of 

financial transactions that is more efficient, trustworthy, and accurate. It is also said to be able 

to provide substantial competitive advantages to those companies that employ it. Furthermore, 

it is said to disrupt the entire banking industry, creating new value and reshaping the current 

financial landscape. Banks in Sweden are under increasing pressure to adopt new technologies 

such as blockchain to stay competitive with emerging international competitors and innovative 

FinTech start-ups in the banking sector.  

We need practical insights into blockchain adoption at the organizational level as well as 

suggestions on how to leverage the adoption of blockchain technology. Thus, this report intends 

to provide answers to the following two research questions: 

1. How is the Swedish banking industry handling blockchain technology’s alleged potential?  

2. How could Swedish banks leverage the adoption of blockchain? 

These questions are answered through semi-structured qualitative interviews with financial 

sector professionals and blockchain experts, utilizing an information technology (IT) adoption 

framework. As a result of thematic analysis and narrative storytelling, the results of our study 

are coded and presented in order to answer our research questions. 

1.3  Delimitations 

Due to time constraints the scope of this research needed to be narrowed down. First of all, the 

study is based exclusively on qualitative studies; therefore, no quantitative methods with 

quantifiable results are used. Despite a satisfactory saturation due to the number of respondents, 

the results cannot be generalized due to the qualitative nature of this study. Furthermore, the 

study is limited to the financial sector in Sweden. The study uses the TOE theoretical framework 

to research factors concerning the adoption of blockchain. Hence, this study focuses on the 

organizational, i.e. corporate level, and not on the individual or general societal level. 

Therefore, the socio-ethical impact of technology on society and individuals is not part of this 

study. As many of the largest banks in Sweden were restrictive and did not respond to the 

request for an interview, the transferability of the results to all Swedish institutions should be 

treated with caution. 
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1.4  Research Process: Authors' Reflections 

As the potential of blockchain for this sector has been covered extensively in both news articles 

and literature, the authors wanted to study the adoption progress in the Swedish financial 

industry. The literature review revealed that there was limited to no empirical data regarding 

blockchain adoption in the financial industry. Therefore, we were interested in discovering the 

driving forces behind the banks' adoption of blockchain. In reality, this was more difficult to 

achieve, since we were dealing with a very restrictive industry. Several times through various 

channels, we contacted 16 individuals working for the four largest Swedish banks (Nordea, 

SEB, Handelsbanken, Swedbank). Additionally, we reached out to 7 individuals working for 

academic institutions, blockchain companies, and niche banks. There was only one response 

from one of the four largest banks, and we interviewed this individual as well as employees 

from other financial organizations, or with experience in the field.  

We had better luck with smaller banks and people who had previously worked for banks, but it 

was still difficult to find interviewees who had the necessary knowledge to answer our 

questions. We also discovered quite early on that, contrary to our assumption and the hype 

around blockchain technology, the majority of banks have yet to implement blockchain or are 

simply not even considering it. Rather than concentrating on the existing use cases of 

blockchain adoption, we focused on how the banks address the alleged potential of blockchain. 

Lastly, many of the interviewees within the financial industry clarified that they wanted to stay 

anonymous while discussing sensitive (internal) matters – this led us to the decision not to 

publish how we performed the coding for the thematic analysis since this would risk 

de-anonymizing our respondents or leaking sensitive internal matters. In this case, we decided 

to ensure that participants would not be harmed or negatively affected, either directly or 

indirectly, by their participation in the study. Therefore, we have accepted a somewhat lower 

level of trustworthiness for this research.  

1.5  Disposition of the Report 

The work will proceed as follows. In chapters 1 and 2, the theoretical part is outlined, detailing 

the relevant theories and frameworks related to blockchain technology and the adoption of 

technological innovation. Chapter 3 then discusses the qualitative research design used, 

including the data collection, interviews, and thematic analysis, clearly justifying the choices 

made and the corresponding limitations. In chapter 4, the empirical findings are presented 

through narrative analysis. In chapter 5, the findings are put in context and discussed in relation 

to the theoretical framework. Finally, the study and its main takeaways in terms of academic 

and practical contribution are disclosed in the conclusion, answering the research question 

together with suggestions for future research. To provide a brief overview for every section, 

each chapter is introduced with italicized text.  
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2. Theoretical framework 
In the second chapter, we describe the technology- and applications of blockchain within the 

financial sector and cover research and development in financial innovation adoption. This 

technical description will provide the ability to understand the technology's composition and 

origin. Blockchain's capabilities and characteristics as well as the Byzantine generals’ problem 

are presented for readers being interested in a deep technical background. It also briefly 

discusses the blockchain trilemma to give readers a quick overview of the tradeoffs of the 

current generation of technology. Next, we look at some potential blockchain adoption use 

cases in finance as well as financial-IT innovation adoption. Three theoretical frameworks for 

IT innovation adoption are proposed and the selected TOE framework is explained in more 

detail. Lastly, an overview of current blockchain adoption literature within the banking industry 

is given. 

2.1  Technical Transformation of the Swedish Financial Market  

The banking industry has been continuously transformed from having physical branches to 

relying on information technology and big data. New service expectations have emerged in 

terms of the user-friendliness of the interface and transparency. And as other financial 

intermediaries such as payment providers etc. continuously develop and improve the customer 

experience by becoming gradually more digital, the competition between banks and their core 

businesses becomes increasingly tougher. There has been a shift in the way technology is being 

used to develop new services and business models since the rise of the FinTech sector, which 

utilizes innovative information technology and automation. Digital technologies and the 

acquisition of new users associated with them have accelerated rapidly in recent years. A report 

by the Organization for Economic Co-operation and Development (OECD) describes the digital 

disruption in banking and its impact on competition as a threat that may result in banks 

becoming financial incumbents with outdated mainframes, as well as an overextended branch 

network needing to compete with a higher level of service that new competitors already provide 

(2020).  

Banking processes have continuously transformed to provide more efficient digital tools and 

payment systems between intermediaries and customers. Several early banking technological 

developments can be traced to the development of telecommunications and information 

technology. Examples include automatic teller machines (ATM), credit cards, and internet 

banking. As a result of these innovations, new business models, processes, applications and 

products have been developed, resulting in a material impact on financial markets, institutions, 

and the selection of financial services (Martino, 2021).  

Financial infrastructure comprises systems that process payments and transactions. The 

Riksbank defines financial infrastructure as a mix of systems managing IT-financial flows 

between different entities, regulatory frameworks, and governing routines of systems and their 

usage (Sveriges Riksbank, 2013). Financial infrastructure is essential for the financial markets 

to operate, and disruptions could potentially result in significant socio-economic costs. It is 

therefore critical for the financial system's stability that the financial infrastructure operates 

safely and efficiently (Sveriges Riksbank, 2013). 
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The Swedish Bankers' Association has identified a great deal of pressure to transform Sweden 

in terms of how new technical solutions have paved the way for the establishment of new 

financial service companies. This has increased competition in the banking market by enabling 

the development of new financial services at the same time as existing services have changed. 

An example of this is how bank branches are to a greater extent replaced by digital access to 

the bank through computers and mobile phones. Continuous innovations that disrupt traditional 

business models, the expansion of business ecosystems, the emergence of start-ups in FinTech, 

and customers' preference for digital experiences make it necessary for traditional financial 

institutions to adopt digital technology. Several news articles point out that traditional players 

in the financial industry need to switch quickly and improve their digital services to meet 

customers' expectations. Olsson, (2018) describes Sweden’s exponentially increasing 

technology development as an indication of a fourth industrial revolution that affects a wide 

range of sectors. 

The impact of digital transformation on the banking sector ranges from how banks work 

operationally to how they provide new services to meet the needs of their customers, which has 

led to a more digitalized lifestyle with automated functions and better data access. Swedish 

investment in financial innovations has resulted in a range of goods and services. The Swedish 

Bankomat dates back to 1968 and was the first online ATM in the world, (Thodenius, et al. 

2010) and in 2003, the first electronic identification is issued: the so-called BankID. The success 

of companies like Klarna and iZettle has strengthened Sweden’s FinTech position. A thriving 

ecosystem for FinTech start-ups has emerged, and several areas within the financial sector 

present opportunities. Sweden is one of the few countries that today are almost cashless. 

Sweden is in a situation where not even all banks offer cash services or ATMs. Restaurants, 

shops, and even public services such as public transport to a greater extent choose not to accept 

cash (Teigland, et al. 2018).  

2.1.1 How Has the Swedish Bank Previously Adopted IT? 

Banks have undergone continuous changes, and they now rely heavily on information 

technology to conduct their business (Rajnak & Puschmann, 2021) The Swedish Bankers' 

Association represents the banks and creates conditions allowing attractive and competitive 

financial products and services to households and businesses. The banking association works 

with the development of common bank regulations and standardization in areas such as 

payments, clearing, security and IT infrastructure. Meaning that large financial infrastructure 

projects in Sweden are pursued collaboratively. The banking association enables high bank 

security and a well-functioning payment infrastructure. The banking association has 31 member 

banks as well as finance companies and mortgage issuers (The Swedish Bankers' Association., 

2021) 

Internet banking is an example of a widely adopted financial infrastructure service. Not only 

due to serving a growing customer need but also because it provided banks with a new service 

channel, reducing costs and increasing efficiency (Griffiths, 2021). Another example of a 

solution implemented by the banks is Bankgirot. The solution is provided by a company which 

in turn is owned by the largest banks in Sweden. It was initially known as Bankgirocentralen 

and established in Stockholm, Sweden, in 1959. Money is cleared through a bank giro 

transferring system when payees initiate a transfer of funds to one of the banks connected to 
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the system. Following the settlement, the affiliated banks release the funds. Bankgiro numbers 

are primarily issued to companies and other organizations (Bankgirot AB, 2018).  

A new feature introduced by Bankgirot in 2012, "Payments in real-time," enables instant 

transactions. A peer-to-peer version of this system was later introduced as Swish (Bankgirot 

AB 2018). Swish is a digital payment system introduced in 2012. Swish made it possible to 

carry out instant money transfers between private individuals Swish has been widely adopted 

across the financial industry. Swish is another well-known payment solution developed by a 

bank consortium. 

A previous master thesis set out to explore the collaborations between the four largest banks in 

Sweden and fintech companies. According to the study, banks collaborated with fintech 

companies because of flexibility and less bureaucracy. Their study also identified two key 

factors that undermine the bank’s ability to innovate: A historical passivity to innovation and 

an overly-complex regulatory environment (Hermansson, and Idsäter, 2020).  

Both of the above methods of collaboration, i.e., bank cooperatives and consortia, have been 

widely used by banks when introducing new technologies. They are currently the industry that 

spends the most on IT in relation to their revenues (Rajnak & Puschmann, 2021). As a result of 

promoting collaborative practices for IT adoption, incumbent banks have maintained a 

dominant position.  

2.2  Blockchain Technology 

Since Bitcoin gained widespread attention in 2018, the technology that powers the phenomenon 

has captured the attention of the entire world. Media outlets and academics have declared 

blockchain as the next technological revolution, predicting its use in a variety of sectors and 

applications. Blockchain is often misunderstood to be the same as bitcoin, or that it can only be 

used for monetary purposes. Some individuals incorrectly consider these two terms to be 

synonyms and use both terms interchangeably. As well as serving as the technology behind 

Bitcoin and other cryptocurrencies, blockchain has a multitude of other uses. In reality, 

blockchain is so much more than just bitcoin. 

Blockchain is a distributed and decentralized digital ledger that continuously tracks changes of 

any kind on a network. Compared to a traditional ledger, blockchain incorporates computing 

technologies, such as distributed data storage and encryption algorithms (Martino, 2021). In 

other words, a blockchain is a distributed database enabling direct exchanges of data between 

actors without the need for them to know or trust each other (Schuster, et al., 2020). A 

blockchain consists of two key elements: A method of storing and organizing data and a method 

for ensuring trust in the handling of data (Schuster, et al., 2020).  

The difference between the first method and a traditional ledger is that the information is stored 

in a blockchain and distributed among many participants. So, unlike a traditional ledger, there 

is no central authority that exclusively stores and manages the data or has sole control over the 

ledger. And since participants do not need to trust each other, a consensus mechanism is used 

to reach an agreement on the transaction being performed (Schuster, et al., 2020). In addition, 

cryptography ensures the legitimacy of transactions so that all participants in the network can 
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verify that a transaction came from the correct sender. The technical implementation of the 

cryptographic verification was unsolved for a long time. Blockchain solves the distributed 

consensus problem in computer science, i.e., How to get independently operating entities to 

reliably agree on data to make a consensus decision (Casey, 2021).   

The invention of blockchain allows a system to overcome Byzantine failures, referring to trust 

issues within a distributed system if components fail to reach consensus due to disinformation 

or technical faults. This was first proposed by Marshall Pease, Robert Shostak and Leslie 

Lamport in 1982. The Byzantine generals' problem is a figurative- and tangible description of 

the challenge when dealing with errors in computer systems.  

In their paper, Lamport, Sostak and Pease (1982) figuratively describe a group of generals in 

the Byzantine army. These are camped around an enemy city they intend to attack from different 

sides, as shown in Figure 1: The generals in each division can communicate with one another 

only by messenger. After observing the enemy, they must decide upon a common plan of action.  

 

 

However, some generals might be traitors, trying to prevent the loyal general from reaching an 

agreement. The generals must have an algorithm to guarantee that:  (A) All loyal generals decide 

upon the same plan of action […] [and] (B) A small number of traitors cannot cause the loyal 

generals to adopt a bad plan” (Lamport, Shostak and Pease, 1982). 

 

In requirement (A), all loyal generals will do what the commanding general (commander) tells 

them to do. In the world of computer science, the commander would represent an algorithm. 

The commander sending the order to all generals could be either loyal or a traitor. The loyal 

generals must not only reach an agreement but also work out a sensible plan of attack. 

Therefore, a small number of traitors should not cause the loyal generals to adopt a bad plan, 

as stated in requirement (B) (Lamport, Shostak and Pease, 1982). To solve the problem, the 

loyal generals need a secure method to agree on a plan (i.e. to reach a consensus) and coordinate 

how the chosen plan should be executed. The problem here is, that the generals can only send 

messages to each other. Such messages are under complete control of the sender; hence a 

malicious sender can falsify the message content. This symbolizes the kind of messages that 

computers also send to each other.  

Figure 1 - Byzantes generals attacking the enemy with divisions from different sides 
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Let’s visualize this problem with two scenarios, as described by Lamport, Shostak and Pease 

(1982): Each scenario has three divisions. Two divisions are each led by a general, also called 

lieutenant in this case. The third division is commanded by the commander who tells the other 

lieutenants what to do.  Furthermore, for simplicity’s sake, we assume that the only commands 

are ‘attack’ and ‘retreat’, respectively. In one scenario, depicted in Figure 2, the commander is 

loyal and sends an ‘attack’ order to both lieutenants. The problem is, that Lieutenant 2 is a 

traitor and tells Lieutenant 1 that he received a ‘retreat’ order from the commander.  

In another scenario, depicted in Figure 3, the commander is the traitor and gives an ‘attack’ 

order to Lieutenant 1 and a ‘defeat’ order to Lieutenant 2. The problem with both scenarios is 

that if the traitor consistently lies, Lieutenant 1 has no chance of knowing who the traitor is 

because he does not know what message the commander sent to Lieutenant 2. In both scenarios, 

each lieutenant has therefore no choice but to obey the order from the commander, even if the 

other lieutenant told him the opposite (Lamport, Shostak and Pease, 1982). Hence, in both 

scenarios, the traitor is preventing the group from reaching a consensus (A) and having a 

coordinated plan (B).  

  

Figure 3 - Commander a traitor (Lamport, Shostak and Pease, 1982) 

Figure 2 - Lieutenant 2 a traitor (Lamport, Shostak and Pease, 1982) 
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If we add more lieutenants and thus more participants, as shown in Figure 4, the number of 

communication channels increases exponentially. Therefore, meeting requirements (A) and (B) 

is extremely complex and difficult to solve (Lamport, Shostak and Pease, 1982). Especially if 

we want to have systems with thousands or even millions of participants, as is common in 

computer systems.  

 

Figure 4 - Exponential growth of communication channels (Lamport, Shostak and Pease, 1982) 

Decentralized computer systems face the challenge of spotting malicious actors attempting to 

manipulate consensus by introducing false data. One of the earliest solutions to this problem 

was presented under the pseudonym Satoshi Nakamoto in the white paper for Bitcoin, published 

on October 31st, 2008. It is the best solution to the Byzantine generals’ problem to date. Bitcoin 

is a system for peer-to-peer electronic payments in which trust is ensured by cryptography and 

a consensus mechanism, among other things (Nakamoto, 2008). Each participant in the Bitcoin 

network downloads the blockchain to their computers. A blockchain, as described by Nakamoto 

(2008), is nothing else than a complete transaction ledger of the Bitcoin network that shows all 

transactions publicly and in chronological order.  

Hence, each participant in the network stores the complete record of transactions on their 

system. Since there is no central custody, every participant has the same copy of the ledger. 

When a transaction happens, the transaction is broadcasted to all other participants. To 

overcome the Byzantines generals’ problem of reaching consensus with malicious participants 

in the network, Bitcoin uses a process called “Proof of Work” in order to confirm and validate 

the transaction before the transaction is permanently saved to the blockchain (Nakamoto, 2008). 

In short, proof of work requires network participants to solve a difficult mathematical problem 

before the new block can be attached to the blockchain. For a more detailed description of the 

concepts of Bitcoin, we refer the interested reader to the Bitcoin white paper by Nakamoto 

(2008). Many of the technical solutions described in this white paper can be found as central 

features in many other blockchains today or have been further developed and improved in recent 

years (Martino, 2021). 
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Blockchain types 

Blockchains can be classified into three types: permissionless, permissioned, or consortium 

blockchains. A permissionless blockchain is completely open, public, and decentralized. This 

means that everyone on the network has access to information and that everyone can join and 

participate in the network, whether in transactions or in voting on decisions. Permissioned 

blockchains, on the other hand, are completely private, i.e., there is only one entity that owns 

and manages the blockchain. This entity sets the rules and determines who can participate in 

the network, hence it acts as a central authority authorizing the network participants. This type 

of blockchain is particularly attractive to the financial sector because it is more scalable, faster, 

and more efficient than public blockchains, as the number of participants is limited, allowing 

for easier consensus-building (Puertas & Teigland, 2018). Moreover, due to its closed system, 

it does not face as heavy privacy concerns as public blockchains. The last type of blockchain is 

a consortium blockchain. It is a hybrid blockchain, hence combining parts of both public and 

hybrid blockchains. While some parts of the network are public and accessible to any 

participant only a selected and previously authorized set of nodes is involved in the consensus 

process (Martino, 2021). 

Detailed information about the characteristics of blockchains 

In general, a blockchain is a distributed ledger within a network where each participant can 

share a ledger that is updated regularly. In other words, each participant has an up-to-date copy 

of the entire ledger with its complete transaction history. The stored information can be viewed 

by any of the participants. Once a participant performs a transaction, the transaction information 

is distributed to all other network participants where, after successful validation, the 

information is added to their copy of the general ledger. And because everyone has access to 

the ledger, no central authority is required, eliminating the problem of a single point of failure 

and the influence that that authority is able to exert on the system compared to centralized 

systems.  

Another difference from centralized systems is that blockchain uses peer-to-peer technology, 

meaning participants or users can connect directly with each other without the need for an 

intermediary or central authority. (Martino, 2021) These transactions are grouped in blocks, 

which get added to previous blocks. This results in a chronological chain of blocks providing a 

record of its underlying transactions. These blocks get cryptographically secured using 

cryptographic hash functions. This is an algorithm that converts information into an encrypted 

output of a fixed size, called a hash value. Since the cryptographic hash function is a one-way 

function, the obtained hash value cannot be reversed to recover the original input. Every 

transaction within a block generates its own hash value. Moreover, every block generates a hash 

value, too. A block’s hash value is derived from the transactional information, the hash value 

of the previous block, a timestamp, and a nonce, which is a random number to identify the hash. 

“As a result, blocks are “chained” together: the header of each block includes a hash function 
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that reflects the contents of the previous block, which itself includes a hash function derived 

from its predecessor and so on - all the way back to the first block in the chain” (Martino, 2021). 

Figure 5 illustrates the principle. To 

ensure the integrity and security of the 

information stored within a block, all 

transactional hashes are hashed into 

one single hash value, called Merkel 

root. This single hash value enables the 

validation of all the data within the 

block, making it easy to verify 

transactions within a single block, too. 

Therefore, the usage of cryptographic 

hash functions on various levels 

ensures trust due to the irreversibility of 

records in the blockchain (Martino, 2021). 

Another cryptographic system used in blockchains is asymmetric cryptography. Asymmetric 

cryptography uses private and public keys. A public key can be seen by anyone and is derived 

from an individual’s account address. Private keys are associated with public keys, but only the 

owner of the account has access to it. The private key gives the user access to the address and 

is used to authorize actions for the address, e.g., for signing a transaction. To transfer data, a 

user must sign the transaction using its private key. This signature is made by the hash value of 

the data to be sent and the user’s private key. Together with the signature, the data is sent to the 

blockchain network. Once transmitted, the receiver of the data generates the hash value of the 

received data. The receiver then decrypts the digital signature with the sender's public key and 

checks if the obtained hash value from the sender’s signature is identical to the receiver’s self-

generated hash value of the data. This check confirms the authenticity of the transaction, hence 

if the transaction originates from the right user. (Martino, 2021) 

Lastly, all blockchains are consensus-based, meaning that a majority of all participants in the 

network need to approve changes on the blockchain (Martino, 2021). For example, a block can 

only be added to the blockchain, if the majority of the network nodes agree on the validity of 

the transactions and their corresponding block. Nowadays, there are several consensus models, 

all with their own advantages and disadvantages, respectively. The most commonly known are 

Proof of Work (PoW) and Proof of Stake (PoS). In a blockchain using PoW, the network 

participants must solve a difficult mathematical problem, before the new block can be chained 

to the blockchain, which is expensive since it requires lots of energy (Martino, 2021). 

Meanwhile in a blockchain using PoS, participants have to prove the ownership of the 

blockchain token/cryptocurrency, eliminating the vast energy needed for validation. The higher 

the amount of the tokens, the more influence the participant has on the validation of the 

transactions (Martino, 2021).  

Besides PoS and PoW, there are also other less-used consensus models. Mentionable are the 

Round Robin and the Proof of Authority consensus models that are used by some permissioned 

blockchains. A prerequisite for the Round Robin consensus model is that the mining nodes need 

to trust each other. Therefore, it lacks cryptographic puzzles which makes it energy efficient 

Figure 5 - Example of a Blockchain (Martino, 2021) 
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(Yaga, Mell, Roby and Scarfone, 2018). The nodes take turns creating new blocks while no 

single node can create the majority of the blocks. Similarly, the Proof of Authority (also known 

as Proof of Identity) consensus model is used in permissioned blockchains nodes with high 

levels of trust. Nodes are trusted because they are connected to real identities and stake their 

identity/reputation to be able to publish new blocks. Nodes can lose their reputation if they 

behave in a way that other network users do not want, but they can also gain reputation if they 

behave in a way that users want (Yaga, Mell, Roby and Scarfone, 2018). The lower the 

reputation, the lower the possibility for a node to publish a new block. For further details on the 

consensus models already mentioned or for information on other consensus models, which 

would go beyond the scope of this paper, we refer the interested reader to the relevant literature. 

The Blockchain Trilemma 

As previously described, decentralization and security are at the core of blockchain technology 

and there is a wide range of different types of blockchains, consensus mechanisms or security 

solutions. However, a blockchain generally needs to be able to handle a large number of 

transactions within a short period of time to be able to become a viable solution. Currently, the 

two most known blockchains Bitcoin and Ethereum can only handle up to 7 and 20 transactions 

per second, respectively (Im, 2018). This speed is insufficient compared to current centralized 

systems that handle several thousands of transactions per second (Hafid, Hafid and Samih, 

2020). Therefore, scaling up the number of transactions is deemed crucial for blockchain in 

order to be implemented in a wider range of fields (Im, 2018).  

In a centralized system, the central authority can integrate and manage the necessary network 

communication components more easily in case of network issues. This central management of 

the network results in better product performance (Im, 2018). On the other hand, such a central 

authority is a central point of failure, and the network users have little to no control of their data 

lowering the trust in such a centralized system. Blockchain was initially found to solve this trust 

issue. Despite this, scaling up a blockchain and achieving similar performance to an established 

centralized system is still a major hurdle to be solved (Im, 2018). Ethereum founder Vitalik 

Buterin was the first to describe this as the blockchain trilemma: he claims that trade-offs 

between the three important properties of decentralization, security and scalability are 

unavoidable (Hafid, Hafid and Samih, 2020). The trilemma states that one can only achieve 

two properties simultaneously. Therefore, it is extremely difficult to achieve scalability, 

security and decentralization without compromising on any feature at the same time (Hafid, 

Hafid and Samih, 2020; Im, 2018).  

Several proposals have been made for scaling a blockchain, some of which will be briefly 

presented here. One possibility is to change the consensus mechanism. Instead of using the 

energy-intensive Proof of Work, a blockchain can use Proof of Stake or Proof of Authority to 

speed up the transactions per timeframe. However, it decreases the number of validating nodes 

in the network, resulting in a trade-off between scalability and decentralization (Im, 2018). 

Another proposal is sharding, meaning that a blockchain network consists of several special-

purpose blockchains, that only communicate inter-blockchain-wise if necessary. Since the 

different sharded blockchains are interconnected, a security failure in one has effects on all 

other sharded blockchains (Im, 2018).  



 

14 

Another proposal is the usage of state channels. These are private connections between actors 

that have agreed to use an exclusive transaction channel between the parties involved. Only 

when all transactions in the state channel are reported to be completed, the end state of these 

transactions will be recorded to the blockchain (Im, 2018). This proposal is also a trade-off 

between security and scalability since transactions within the state channel could be vulnerable 

to malleability attacks (Im, 2018). As one can see, all proposed solutions so far come with trade-

offs and more work is required to solve the trilemma sufficiently. For more details about the 

proposals or a collection of other proposals for the blockchain trilemma, please refer to Im 

(2018) and Hafid, Hafid and Samih (2020). Despite the current challenges being worked on, 

several potential use cases for blockchain in the financial industry have been identified in the 

literature. 
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2.3  Potential Blockchain Use Cases in The Finance Industry 

We will examine the activity-system viewpoint from a financial perspective, and then we will 

discuss other methods of adding value using blockchain technology. Research in this field 

indicates that the technology will transform the Internet into an Internet of value, allowing users 

to register, authenticate, and process transactions for any asset type required by the technology. 

The important aspect here is the term "information". The type of information required varies 

considerably depending on the usage. And information stored on a blockchain can then be 

tracked, controlled, and exchanged on the blockchain. The potential of blockchain within the 

financial industry has attracted much attention in the past years. From a theoretical point of 

view, the technology can create new opportunities, increase the efficiency of processes, and 

improve the quality of services within the financial industry.  

The literature suggests that implementing blockchain (particularly permissioned blockchains) 

within the banking sector is attractive as blockchain has the potential to solve most of the current 

problems banks are currently faced with, particularly in areas where “long processes, multiple 

handovers, a lot of paperwork across industries, [and] many involved parties” (Martino, 2021) 

are currently prevailing. The estimated savings accomplished by the implementation of 

blockchain are estimated to be 15-20 billion US dollars annually (Rajnak & Puschmann, 2021). 

By defining blockchain applications, also called uses cases, industries, and business functions 

can achieve efficiency and speed: The definition of a use case in system analysis means to 

identify and manage system requirements. A use case consists of alternative sequences and 

interactions among systems within a given environment: The use case output is a compilation 

of all the steps taken to complete an activity. 

The first area where the technology can be applied for process improvement is within clearing 

and settlement systems for loans and capital markets (Iansiti & Lakhani, 2017; Schuster, et al., 

2020; Tapscott & Tapscott, 2017; Kimani, et al., 2020; Walsh, et al., 2021). These processes 

involve many actors and intermediates, a huge number of necessary messages, and manual 

reconciliation leading eventually to long processes. Through blockchain, the participating 

banks can execute the process directly with each other in an automatic, secure, and transparent 

way (Chang, et al., 2022). This reduces the movement of securities to seconds and can lead to 

operational savings of 10 billion USD yearly. Simultaneously, the settlement of syndicated 

loans, which currently take 20 days, can be streamlined as the contract information entered by 

the first participant, is made available to all other participants in real-time, thus eliminating the 

need for additional communication and repeating contract reviews (Martino, 2021; Osmani, et 

al., 2021). 

The second potential area is trade finance (Tapscott & Tapscott, 2017). To perform credit and 

risk assessments, institutions must perform manual checks and validations, and if the 

transaction or exchange is approved, it will be conducted via a paper-based manual process 

(Martino, 2021). With blockchain, these records can be digitalized as well as authenticated on 

the blockchain. It allows the involved participants to share real-time information about the 

origin, destination, and real-time location in a verifiable way (Kimani, et al., 2020). Therefore, 

blockchain technology reduces the time of successful transactions, costs, and operational risks.  
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The third area is payment systems (Tapscott & Tapscott, 2017). Currently, the transfer of money 

is slow and costly (Puertas & Teigland, 2018). This holds true especially for cross-border 

payments, as there are several intermediaries such as clearing companies involved. Moreover, 

a transaction is sent through a complex network of corresponding banking networks increasing 

both time and cost for transactions (Martino, 2021). When applying blockchain for this area, a 

transaction no longer has to go through various intermediaries. Instead, the sending and 

receiving banks can be connected directly, leading to faster and cheaper transactions (Osmani, 

et al., 2021; Kimani, et al., 2020). According to Deloitte (2016), cross-border payments may 

reduce costs between 40-80% and transfer time to 4-6 seconds instead of 2-3 business days.  

The last potential application area within banking is compliance (Tapscott & Tapscott, 2017). 

Financial institutions are obliged to provide a vast amount of data to regulatory agencies. This 

is still a paper-based process done manually, leading to delays, high costs, errors in regulatory 

duties as well as potential fraud. Using blockchain can solve these issues and automize them 

since the database can be fed automatically when a transaction occurs leading to real-time 

compliance processing (Martino, 2021). Moreover, the characteristics of blockchain fulfil the 

regulatory requirement to immutably record transactions and make them accessible to 

regulators. Therefore, blockchain provides regulators with a comprehensive, easily accessible, 

and secure database to independently audit the compliance of a bank, hence eliminating a 

bank’s administrative work like collecting, verifying, and reporting data for regulatory agencies 

(Iansiti & Lakhani, 2017; Tapscott & Tapscott, 2017; Kimani, et al., 2020).  Moreover, 

using blockchain also improves the know-your-customer (KYC) process (Kimani, et al., 2020). 

This process nowadays exists to verify the customer’s identity for regulatory purposes like risk 

assessment (Chang, et al., 2022). This process is still done manually and prone to human errors 

and needs to be repeated when information wants to be shared with another financial institution. 

Thanks to blockchain’s use of cryptographic security, customer information can be stored 

consistently and reliably (Martino, 2021). This means that the KYC process only needs to be 

performed once and then the information can be shared with other institutions, if necessary, 

which eliminates duplicate efforts and also offers a better customer experience due to shorter 

onboarding times (Martino, 2021).  

Arguably, the literature cited above describes blockchain as a disruptive technology, which if 

being implemented by competitors could require the banks to innovate their processes to 

continue driving their profits. To define this phenomenon, Joseph Schumpeter (1942) coined 

the term 'creative destruction' to describe the continuous process of when innovations replace 

predecessors.  

In summary, the literature argues that blockchain makes banking processes more efficient. It 

reduces middlemen, enables point-to-point transactions and therefore is not only faster but also 

cheaper. Moreover, it reduces fraud and risks through greater transparency and the possibility 

to digitally authenticate and validate the information that is added to the blockchain. 

Furthermore, it stores information immutably, thus meeting compliance requirements. Despite 

the various potential benefits listed, the progress reporting is arguably low: Little to no 

information on the actual progress of blockchain adoption and its effective usage is found in 

academia (Martino, 2021). Therefore, a practical insight through the lens of an innovation 

adoption framework can help to address the lack of this information. 



 

17 

2.4  A Theoretical Framework for IT Innovation Adoption  

Innovation can be described as “an idea, practice or object that is perceived as new” (Rogers, 

2003). Such innovation can also be manifested through new IT. Moreover, innovation is 

believed to bring value to the organizations, or society with the expectation of these 

stakeholders to benefit from the innovation by receiving a positive outcome. This expectation 

of receiving a positive outcome is a judgment of value and is often based on economic gain 

(Fornstedt, 2021). This is called Pro-innovation bias, which is the term describing the tendency 

of associating innovation as inherently good resulting in the promotion of innovation despite 

possible weaknesses or other limitations. If there is a derogatory perception of innovation 

resistance from the market and academia, it could be rooted in the belief that innovation is 

inherently good. This notion could be spawned from influential innovation studies theorizing 

resistance and barriers as temporary and unwanted responses to eventually succeed with more 

innovation.  

The choice of an organization to adopt an IT innovation can be described as a “decision to make 

full use of an innovative IT“ (Clohessy and Acton, 2019). Yet, it is also worth noting that the 

creation and introduction of a product based on new technology doesn’t mean that there is a 

successful adoption nor does it mean that existing technologies get replaced immediately since 

it takes considerable time for organizations to gain knowledge about new technological 

innovations (Woodside, 1996). Still, the adoption of an IT innovation at an organization can 

eventually lead to significant transformations both internally and externally (Clohessy and 

Acton, 2019). Therefore, the research in technology adoption should not only focus solely on 

the innovative IT technology but should also consider the internal and external environment of 

organizations.  

Creating an Environment Where Innovation Can Prosper? 

A short example will be given to illustrate how the internal and external environment affects 

technology adoption and development: The city of Rome grew rapidly without the guidance of 

city planning. Rome consisted of many narrow streets, lanes, and walkways connected by a 

complex network of alleyways. Romans travelled the city's roads either on foot or with 

springless chariots and wagons pulled by horses or mules, which bounced and bumped over 

uneven cobblestones. This was considered bothersome since carriages with iron-protected 

wheels made a lot of noise, and destroyed the large and uneven cobblestones that the city roads 

were composed of. Resultingly, Cesar enacted a law prohibiting carriages from being driven on 

the streets between dawn and dusk. Rome's city gates required travellers to park their carriages 

and carry their goods into the town on foot. It wasn't until the invention of the square 

cobblestones that transportation of goods on wheels could reach the city centre (Marçal, 2021). 

So, what does this mean for the development of blockchain? Well, for the wheel to revolutionize 

the world, the world needed to adapt to the wheel. A time-consuming and work-intensive 

process. 
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2.4.1 Suitable Research Frameworks for Technology Adoption 

The innovation theory, used to examine the technology innovation adoption, presents different 

theories and frameworks that have emerged to identify factors that influence the adoption of 

technology: Most extensively used and empirically supported for IT adoption studies are the 

technology acceptance model (TAM), the technology-organization-environment (TOE) 

developed by Tornatzky & Fleischer, and Roger’s Diffusion of Innovation theory (DOI) 

(Clohessy and Acton, 2019; Toufaily, Zalan & Dhaou, 2021).  

TAM was one of the earliest adoption theories in the field of IT, with its assertions based on 

attitudinal rationalities providing a basis for uncovering external variables (Awa, Ojiabo & 

Emecheta, 2015). The model is particularly user-centric in that it explains and predicts the 

behavioural intentions of users. In particular, it focuses on the factors that determine the user 

acceptance of the technology and its use at work in the context of the technology in question 

(Gangwar, Date, and Ramaswamy, 2015). It proposes perceived ease of use (PEU) and 

perceived usefulness (PU) as the determinants for the adoption. PEU is described as “the degree 

to which a person believes using the system will be free of effort.” (Davis, 1989) while PU is 

“the extent to which a person believes that using a particular technology will enhance his/her 

job performance” (Davis, 1989). However, as the user’s opinion about the adoption of a system 

is only investigated by a narrower construct of perceived ease of use and perceived usefulness, 

the model provides less meaningful results (Awa, Ojiabo, and Emecheta, 2015). Therefore, it 

should not be used solely to describe IT adoption but rather in expansion with other IT 

acceptance models (Awa, Ojiabo, and Emecheta, 2015). Concerning our research this model is 

not suitable as it tries, as mentioned above, to explain IT adoption at the individual user level 

instead of an organizational level (Kumar Bhardwaj, Garg, and Gajpal, 2021). It is therefore 

rather suited to investigate IT adoption for small enterprises (Awa, Ojiabo, and Emecheta, 

2015).  

The DOI, derived from Rogers’ studies over four decades, is about the diffusion and usage of 

technologies within an organization and serves as a theoretical framework for how new 

technologies are introduced and adopted (Muinde, 2009). Adoption is a key element in this 

framework, and diffusion research focuses on how technical innovations are implemented in 

organizations and social systems (Muinde, 2009). The main focus is on the individual user’s 

attitude and behaviour towards the technology since a technology is always influenced by its 

social surroundings and actions (Muinde, 2009). The other two key elements that affect 

innovation adoption are organizational and technological factors. Examples of attributes of the 

two factors are the relative advantage of a technology, the extent to which the innovation is 

consistent with the organization's existing values and beliefs, or whether the technology is 

compatible with systems already in place (Muinde, 2009). Except for the strong emphasis on 

adoption at the individual user level, Roger’s DOI is considered consistent with the TOE 

framework’s organizational and technological constructs (Baker, 2012). 

Unlike Roger’s DOI method, the TOE framework also integrates environmental factors as an 

integral element for IT adoption within organizations. The goal of this framework is to find the 

adoption decisions of a company that are influenced by the technological context, the 

organizational context, and the environmental context which can provide a view into the 

barriers and incentives to the adoption of a technology (Clohessy and Acton, 2019). The 
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technological context refers to the technical factors of the technology, such as complexity, and 

security, but also the technology’s compatibility with existing systems. The organizational 

context, on the other hand, includes factors internal to the company, such as the availability of 

IT expertise, support from top management, or the size of the company (Clohessy and Acton, 

2019). The third dimension, the environmental context refers to external factors that impact the 

daily business of a firm, such as government regulation, market competitors, and industry 

dynamics (Clohessy and Acton, 2019). 

Since blockchain is a technology that is based on the participation of different nodes, which are 

most likely to be different stakeholders within this network, the adoption of blockchain can be 

assumed to be under influence of network effects. Therefore, to get a truly holistic picture, the 

environmental context must not be neglected. In addition, the TOE model has been consistently 

applied to a wide range of technologies and industries, such as the financial industry, and is 

consistent with other explanations for innovation adoption (Baker, 2012). Thus, the authors 

consider the usage of the TOE framework as the most suitable framework for the purpose of 

this research.  

Similar to other frameworks also the TOE framework is subject to some theoretical limitations. 

Wang et al. (2021) discuss that the framework is too generic, meaning that for each of the three 

contexts a wide selection of factors can be used. On the contrary, Baker (2012) argues that 

having the flexibility to vary the factors based on the research context makes the framework 

highly adaptable to a wider range of industries and applications.  

2.4.2 TOE Framework for Blockchain Adoption 

Since the TOE framework is generic, special attention should be paid to selecting the right 

factors that influence adoption. Different industries and national contexts might have different 

factors that can influence adoption. Similarly, each technology that is studied might have 

different factors (Baker, 2012). Therefore, it is important to determine the right TOE factors for 

research on blockchain adoption.  

In 2019, Clohessy and Acton performed a comprehensive literature review on significant 

technological, organizational and environmental factors that influence blockchain adoption. 

After sourcing and mapping relevant literature on blockchain adoption they performed a 

multistage data analysis approach including open and axial coding to extract specific variables 

for blockchain adoption that were found to be significant variables. The results have been 

deciphered and can be found in Table 1. The variables listed in Table 1 are listed with the 

frequency of occurrence received after the authors Clohessy and Acton’s conducted axial 

coding. Their variables occurred with a frequency ranging from 1 to 15. To get an overview of 

what variable that high, respectively low occurrence, Table 1 present the variables with an 

occurrence of 1-4 labelled as ‘’LOW’’, 5-10 are labelled ‘’MID’’, and 11-15 are labelled 

‘’HIGH’’ 
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Technological 

Factors 

Frequency 

of 

occurrence 

Organizational 

Factors 

Frequency 

of 

occurrence 

Environmental 

Factors 

Frequency 

of 

occurrence 

Perceived 

benefits 
HIGH 

Organizational 

readiness 
HIGH 

Regulatory 

environment 
HIGH 

Complexity HIGH 

Top 

management 

support 

MID 
Market 

dynamics 
HIGH 

Compatibility MID 
Organizational 

size 
MID 

Industry 

pressure 
MID 

Data Security MID 
Business model 

readiness 
MID 

Government 

support 
MID 

Smart contract 

coding 
MID 

Technology 

readiness 
LOW 

Business use 

cases 
LOW 

Maturity MID Innovativeness LOW 
Trading partner 

support 
LOW 

Relative 

advantage 
LOW 

Participation 

incentives 
LOW 

Critical user 

mass 
LOW 

Disintermediation LOW 
Blockchain 

knowledge 
LOW   

Permissions 

LOW       
(public vs private) 

Architecture LOW         

 

Table 1 - Significant blockchain adoption variables (Clohessy and Acton, 2019) 

Clohessy and Acton’s work on significant variables provided the ground for developing semi-

structured interview questions that cover the most significant variables for each factor (see 

chapter 3. Methods). 
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2.5  Scientific Literature About Blockchain Adoption  

Research on blockchain adoption using the authors’ proposed TOE framework remains scarce. 

Therefore, this chapter shall summarize the current blockchain adoption literature in the 

financial industry. The results have been, after a literature study, categorized into technological, 

organizational, or environmental factors.  

Technological factors: 

Blockchain technology is perceived as complex because it combines several computer sciences, 

networking, and cryptographic principles that are already difficult to understand on their own, 

which is perceived as a barrier to effective adoption and use (Clohessy and Acton, 2019; Chang, 

et al., 2022; Toufaily, Zalan & Dhaou, 2021). Moreover, the complexity of the technology 

increases the likelihood of errors during the development of blockchain protocols (Malhotra, 

O’Neill & Stowell, 2021).  

This aspect concerns also blockchains security since programming and data entry errors cannot 

be undone due to blockchain's irreversible nature (Toufaily, Zalan & Dhaou, 2021). The 

security of the blockchain is a primary scholarly concern that hinders its adoption (Saheb & 

Mamaghani, 2021). In addition, financial institutions report their concern about network attacks 

where individual entities can illegally gain a voting majority within networks with only a few 

participants and thus are able to manipulate the blockchain (Toufaily, Zalan & Dhaou, 2021; 

Saheb & Mamaghani, 2021). Another security concern is cyber-attacks and upcoming 

vulnerabilities since the institutions currently have difficulties in predicting possible threats but 

also because the existing blockchain system cannot deploy countermeasures to these threats 

(Saheb & Mamaghani, 2021).  

Another technological aspect is scalability limitations. As also described earlier in the 

blockchain trilemma (see 2.1.4) banks preferably want to be capable to perform as many 

transactions per second as possible but the decentralized nature of blockchains forces them to 

make trade-offs between the available consensus-based computing capabilities and the number 

of possible transactions (Walsh, et al., 2021; Saheb & Mamaghani, 2021). If one compares the 

number of blockchain transactions with the number of transactions of payment systems such as 

Visa, the latter is currently several orders of magnitude higher (Schuster, et al., 2020).  

Lastly, several papers discuss that their research participants from the financial industry 

perceive the blockchain technology as immature or infant and argue that blockchain is just at 

the introduction of its lifecycle (Toufaily, Zalan & Dhaou, 2021; Chang, et al., 2022; Walsh, et 

al., 2021; Rajnak & Puschmann, 2021). 

Organizational factors: 

On an organizational level, financial institutions are reported to have difficulties integrating and 

implementing the technology with their existing legacy systems (Osmani, et al., 2021). 

Examples are challenges in how the companies can ensure data interoperability between their 

different systems and how they ensure data access between different stakeholders (Saheb & 

Mamaghani, 2021). Furthermore, since the technology is perceived as a complex and 

sophisticated technology, it requires extensive IT know-how from a wide range of stakeholders, 
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ranging from developers, managers, auditors and even regulators, before it can be utilized 

effectively (Kimani, et al., 2020). As blockchain technology rapidly evolves, it is already 

difficult even for blockchain "experts" to keep up with technological developments, and it is 

even more difficult for the average worker in a bank since the experts hardly have time to teach 

the other employees (Chang, et al., 2022). This finding is supported by Walsh et al. (2021), who 

report that their interviewees report a lack of developers with sufficient knowledge and 

experience with blockchain systems. Also, Saheb & Mamaghani (2021) identified a lack of 

competence as well as a lack of blockchain education for a wide set of stakeholders. The 

difficulties mentioned previously are also a reason for blockchain’s high adoption and 

implementation costs (Toufaily, Zalan & Dhaou, 2021) 

Another organizational challenge is the current lack of well-defined business models and use 

cases (Toufaily, Zalan & Dhaou, 2021). This lack of use cases results in a lack of business value 

for blockchain technology, leading to a lower prioritization of blockchain compared to other 

technologies (Dozier & Montgomery, 2020). One possible reason for this is that there is no 

experience with large-scale implementation tests yet (Malhotra, O’Neill & Stowell, 2021). 

However, this is a problem that is not unique to blockchain but can be observed in general when 

new technologies are introduced (Malhotra, O’Neill & Stowell, 2021). 

Environmental factors: 

Within a blockchain network, there are usually many nodes. These nodes often are owned by 

various stakeholders participating in the blockchain network. This means, that there is a need 

for coordination and collaboration among the different stakeholders, which is considered 

challenging (Iansiti & Lakhani, 2017). For blockchain technology to realize its potential, 

collaboration is crucial, as it is the only way to share the costs of development and leverage 

network effects to create value (Malhotra, O’Neill & Stowell, 2021). To achieve this, the 

technology needs to be made interoperable through standardization which at its current stage is 

a difficult process due to different business procedures and incentives (Osmani, et al., 2021). 

For example, if one wants to implement the KYC process on the blockchain, all financial 

institutions, preferably across different countries, need to harmonize on how to share 

identification data across industry participants (Osmani, et al., 2021).  

Another major hurdle mentioned in the literature is the unclear regulation concerning 

blockchain technology (Malhotra, O’Neill & Stowell, 2021). Financial institutions are restricted 

in implementing new technologies due to the tight regulations in the industry (Walsh, et al., 

2021). Governments lagging in establishing clear regulation are holding back financial 

institutions since the adoption of an unregulated (or not clearly regulated) technology might 

pose business risks and fines (Kimani, et al., 2020). This absence of regulations is hindering a 

wider adoption of the technology (Toufaily, Zalan & Dhaou, 2021) and regulatory uncertainty 

also leads to ambiguity on how to deal with fraud or criminal activities (Chang, et al., 2022). 

Therefore, regulation is seen as key to the adoption of blockchain-based systems in financial 

institutions (Walsh, et al., 2021). 
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3. Methodology 
In the third chapter, the methodological aspects of this study are discussed. It starts by 

explaining the research design and the data collection and presentation method. This is 

followed by an explanation of the research quality and ethical implications. Lastly, the chapter 

concludes with a discussion of the methodological limitations of the study. 

3.1  Research Design 

This research uses a qualitative method. A qualitative study is deemed most suitable as the 

focus lies on understanding the perceptions and assessments of the managers, experts, and 

consultants within the industry. This provided the respondents with sufficient room to explain 

their organization's intrinsic motivations in detail and can therefore provide insight into the 

relationships among the various components, impacts, and challenges of blockchain adoption 

within the banking sector (Bell, et al., 2019). Moreover, a qualitative study offers flexibility 

during research which allows researchers for exploring novel or undiscovered aspects of 

blockchain adoption within the banking industry (Bryman, 1984). This research examines 

technology and IT adoption by developing a tentative theory based on a theoretical framework. 

The ability to obtain meaning from empirical data partially supports inductive thinking (Bell, 

et al., 2019). Since it is based on existing theory and previous research, it also lays the 

groundwork for deductive reasoning. By combining the tendencies of deductive and inductive 

theories, an abductive research approach was used, and existing theories were developed. The 

abductive approaches can uncover new underlying patterns: This study examined technology 

adoption to address the research question, but in the process discovered phenomena not 

explained by existing theories.  

Using an ontology narrative of blockchain technology as the basis for discussion, we will 

address and question the extent to which blockchain technology can shape our understanding 

of the financial sector. By examining the concepts of blockchain technology in such a regulatory 

controlled sector using an interpretive perspective, can we go beyond the already documented 

configuration capabilities found in the Swedish financial sector? Blockchain technology has 

been categorized as revolutionary to the already developed and widely used digitization tools 

in the global financial sector, thus it might be helpful to discuss the human social reality from 

an ontological perspective in understanding the financial digital uses of blockchain technology. 

The interviews have led to a better understanding of the characteristics that favour or hinder the 

adoption of the technology. 
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3.2  Data Collection and Presentation 

The study is based on both secondary and primary data sources. The primary data for the study 

came from the interviews conducted with eight individuals. The secondary data used in this 

study is derived from a literature review of research conducted in the fields of blockchain, 

banking, as well as the adoption of IT innovation and adoption of blockchain within the 

financial industry.  

Sampling 

For this research purposive and snowball sampling was used. To understand the organizational 

point of view, individuals currently within, or with prior experience in the banking industry, 

experience with technology adoption within banking, or involvement in blockchain projects (or 

a combination of all three) have been contacted. Researchers within the field of blockchain in 

public organizations or the field of innovation research of payment systems and monetary 

policies with respect to blockchain have been contacted as well. In total, 24 persons were 

contacted and asked to be a part of this study. In total 8 participants agreed to be interviewed, 

whereof three of these could be recruited through snowball sampling. The data collection with 

8 interviewees was also deemed sufficient because the data saturation was reached already after 

6 interviews. Reaching data saturation in this context means, that the authors saw that nothing 

new was added to the collected primary data of the preceding interviews (Bell, et al., 2019).  

3.3  Interviews 

Participants 

The participants in this study have various experiences ranging from niche banks, full-service 

banks, blockchain companies, universities, and the Swedish central bank. The roles of the 

participants interviewed include business or product developers, blockchain bank consortia 

members, financial traders, group members of a blockchain pilot project, as well as a former 

founder of a FinTech company. An overview of the participants can be found in Appendix B – 

List of Interviews. This combination of participants in the study provided a broad and 

generalized understanding of the Swedish financial innovation practices as well as additional 

viewpoints on the perceived innovation possibilities and challenges (Toufaily, Zalan & Dhaou, 

2021).  

Interview Guide 

The interview guide originates from the theoretical concept of the technology-organization-

environment framework, as well as leaving room for the respondent to elucidate in more detail 

how the ongoing development of technology within banking unfolds. Due to the time and 

resource constraints of this thesis, it was decided to develop semi-structured interview questions 

that cover the most significant variables for each factor. Clohessy and Acton’s (2019) work on 

significant TOE variables that influence blockchain adoption, as outlined in chapter 2, was used 

as a foundation.  
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Based on the following variables, an interview guide has been developed for each of the factors:  

Technological factors:  

• The perceived benefits and barriers as well as the maturity of the blockchain technology 

• The complexity of the blockchain technology as well as its compatibility with the 

existing legacy system of the financial institute 

Organizational factors: 

• The top management support, including the management belief and involvement in 

blockchain initiatives 

• Organizational readiness, hence the availability of existing IT infrastructure on which 

blockchain can be developed and deployed as well as the availability of human 

resources with knowledge, experience and skills to adopt the blockchain technology 

Environmental factors: 

• Regulatory environment for the financial industry in Sweden 

• The competitive pressure and market dynamics within the Swedish financial market 

• The industry pressure, with a focus on industry standards for blockchain 

 

The TOE framework is considered flexible but is generic in nature and may not always be 

tailored to the individual blockchain adoption decisions of the interview participants. It will 

therefore function only as a framework to form the basis of the research, but the interviewee is 

expected to possess the knowledge to a larger extent and in turn, guide the interview. For this 

sake, the authors opted for semi-structured interview questions, meaning that the questions were 

intended to open up the discussion and allow the participant to lead the interview and focus on 

specific individual key points of knowledge or experience. To ensure consistency across 

participants, the interview process was pre-planned, and the questions were pre-written. The 

interview guide can be found in Appendix A  

Interview Guide. The questions prepared the interviewee for the themes selected to investigate, 

and by originating from the same queries, consistency could be ensured across the entire study 

by all the different participants included. We scheduled for being able to ask follow-up and 

interpreting questions to ensure that we would be able to clarify the participants’ responses and 

further clarification of the authors was provided if needed.  

Execution 

The semi-structured interviews were initiated based on the TOE framework and the structure 

provided by the interviewees served as an indication of how the maturity level of blockchain 

adoption and the guidelines for the adoption of the innovation are positioned in Swedish 

banking institutions. The structured part of the interviews was led by the interview guide’s three 

themes and eight main questions together with follow-up questions. The interview guidance 

was only sent to the interviewee upon prior request. The interview guide steered all interviews 

with moderation to the extensive depth of the different themes aligned with the interviewee's 

experience and area of expertise.  
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The questions were presented to respondents both vaguely and openly to avoid implying certain 

types of replies. The open-ended questions hence provide an understanding of the interviewees’ 

understanding of the different topics and unbiased considerations of the issues presented can be 

revealed. Open-ended questions are also useful when exploring new areas and simultaneously 

covering topics even if the researcher has limited knowledge. According to Bryman (2008), the 

questions in a semi-structured interview can be answered in the order that is considered natural 

following how the conversation is conducted. This means that the issues have not necessarily 

been discussed in order or proportion as in the issued interview guide. All interviews were 

conducted using the video platform Zoom. The respondents were encouraged to turn on the 

video to make the interview as close as a person-to-person interview and the audio was 

recorded. All interviews were conducted with both authors and with participants one by one. 

Both authors of this thesis took turns in leading the interviews with the other author 

complementing and ensuring that all relevant topics are addressed. On average, the interviews 

lasted 60 minutes. 

Analysis 

The analysis method for this study is thematic analysis. As a qualitative analysis method, the 

thematic analysis identifies, analyses and describes themes found in a collected data material. 

An advantage of this approach is that it is flexible, as it does not rely on a specific theoretical 

framework as a guide (Bell et al. 2019). First, the recorded interview audio was transcribed 

using the online tool otter.ai. After the automatic transcription, the authors manually checked 

and corrected the transcript by comparing the interview audio with the transcript. Next, the 

coding process was carried out by detecting occurring repetitions in terms of analogies, 

similarities, and differences among the answers of the interviewees. Repetition is a common 

criterion used to establish patterns (Bell et al. 2019), and these were used to derive interesting 

first-order concepts. This coding process has been done by each of the authors separately.  

After the individual coding process, the authors met, compared and discussed their individual 

codes and first-order concepts. Most of the codes and concepts were found overlapping but the 

authors also noticed through this step, that often, environmental, organizational, and technical 

factors of the TOE framework, were interconnected and often could not be viewed separately. 

Therefore, the authors decided to not arrange the first-order concepts into the predefined themes 

of the TOE framework but instead advance the analysis narrative and conceptual reasoning.  

Research findings 

Using narrative re-storying, also known as retelling, refers to the process of deciphering 

interviews and then reproducing the stories as a result of the empirical data. The narrative 

method is suitable for social sciences because it helps to understand phenomena by connecting 

societal and individual processes. The narrative research according to Czarniawska (2000) lacks 

both method and paradigm but contains tools to check the accuracy of its results. These tools 

include Formalist and Deconstruction criticism. As also defined by Czarniawska (2020), 

narrative analysis is a combination of an inspired reading and a novel reading, combined from 

any material suitable to tell a story.  
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By using a perspective on narrative analysis where the story itself serves as a theoretical base, 

a constructivist, narrator-focused approach is taken, and the social reality is narratively 

presented. The result is thus an assumed social reality constructed and shaped by the given 

narratives. This approach to narrative expression is considered ontological and seeks the 

attempts to expand the meaning and broaden the significance and meaning of the story. The 

story serves as a model for how theories should be constructed. This study examines stories 

from a methodological perspective and argues that stories serve as a source of knowledge about 

the social reality of individuals found within and involved with financial innovation adoption.  

3.4 Research Quality 

Bell et al. (2019) propose four criteria that should be used for evaluating qualitative studies. 

These are credibility, transferability, dependability, and confirmability.  

Credibility: Credibility entails that the research is carried out in good practice and that the 

findings are relevant to the research topic (Bell et al. 2019). In this study, the credibility of the 

data is ensured by using triangulation meaning that besides primary data collection also 

secondary data from the literature review is employed to develop conclusions. Moreover, there 

are two authors involved in this study contributing to the strong integrity of the findings due to 

different perceptions. 

Transferability: This criterion refers to how the findings can be transferred to similar research 

(Bell et al. 2019). The authors ensure this by describing in a detailed way the academic context, 

the used research methods and findings (Bell et al. 2019). This thick description may help 

researchers to replicate the findings under the same circumstances (Bell et al. 2019).  

Dependability: Dependability ensures the trustworthiness of the research method (Bell et al. 

2019). The primary data collected from professionals with various experiences related to our 

research topic as well as the broad combination of participants adds to the dependability of this 

research. The thick description increases the transparency as well. Since we want to avoid 

negative effects on our interviewees, we decided not to publish examples of how the thematic 

analysis was conducted, which slightly reduces the dependability. 

Confirmability: This criterion ensures that the research and findings have not been swayed by 

personal beliefs or manipulated (Bell et al. 2019). By performing the coding individually and 

afterwards comparing and discussing the first-order concepts, the authors could reduce the 

possibility for subjective findings and interpretations significantly. Still, it should be noted that 

a 100% complete objectivity is not possible (Bell et al. 2019). 

3.5 Ethical Considerations 

Since this study includes the collection of primary data through interviews with participants, 

ethical principles need to be considered throughout the research process (Bell et al. 2019). The 

following principles were considered: 

Harm to Participants: It is the researcher’s responsibility to ensure the participants are not 

directly or indirectly harmed or negatively affected by participating in this study (Bell et al. 

2019). Therefore, confidentiality was kept, by anonymizing the participants and their 
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companies and ensuring the records and data are protected against unauthorized access to the 

data. Confidentiality is thus maintained, as the information received in confidence cannot be 

disseminated (Swedish Research Council 2017). 

Informed consent: Participants need to be informed about the research and express consent to 

be interviewed and recorded (Bell et al. 2019). Already by establishing contact with potential 

participants, the authors provided sufficient information about the research. More information 

was given at the beginning of the interview. As the interviews were conducted digitally, the 

authors asked the participants if they consented to their audio being recorded for transcription 

purposes.  

Protection of Privacy: Participants should have the right to refuse answers to questions and 

intrusion of the participants should be avoided (Bell et al. 2019). Participants had the option of 

either answering or denying certain questions if they caused discomfort or invaded their 

privacy. 

Preventing deception: The researchers should explain the true aim and purpose of the research 

to the participants (Bell et al. 2019). By establishing contact with potential participants, the 

authors provided information about the research aim. Before the interview began, the authors 

discussed in detail the background and research goal and purpose of the study to avoid 

deception and to prepare the participants thematically for the questions that would follow. 

3.6 Methodical Limitations 

We concluded that qualitative research was the best approach for this study. This method leads 

to a multidimensional description of the phenomena under study and enables data to be 

collected in a variety of ways, according to Saunders et al. (2007). The study's research is 

practice-oriented because the goal is to contribute with knowledge to the practitioners, i.e., the 

banks. This study provides insights into management practice in the context of financial 

development among financial institutes, by identifying the challenges of drivers. According to 

Dul and Hak (2008), practice-oriented research is successful when the conclusion that is 

reached about the studied topic is empirically correct. Since the study relies primarily on semi-

structured interviews to collect data and therefore limits the number of participants, it was 

important to select respondents who had direct experience with financial development. To 

ensure that the study would be able to provide information about the entire financial sector and 

not simply about specific companies, it was imperative to identify respondents with a variety 

of backgrounds related to the financial sector. 

A case study approach encourages researchers to use multiple sources as it gives them the 

opportunity to access a variety of information and sources (Denscombe, 2010). Whereas in a 

comparative study, discrepancies between two or more cases can be demonstrated, providing a 

more comprehensive understanding of the phenomenon (Bryman & Bell, 2013; Dul & Hak, 

2008). The interviews allowed us to take a comparative look at innovation and technology 

adoption, as opposed to a single case study that would focus on only one case, but with multiple 

perspectives. 
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Since TOE is considered flexible and thus also generic to any cause, it is considered to be an 

appropriate framework. In conclusion, using the framework alone is not sufficient for 

generating a comprehensive in-depth analysis of the phenomenon being studied, since 

participants are more likely to concentrate on some aspects than on others. This study can 

therefore only contribute to a limited understanding of why financial organizations are reluctant 

to adopt blockchain. Moreover, despite the individual coding process, there is still the 

possibility of misinterpretations in the transcriptions since the interviews were conducted in 

English, which was none of the participant's native languages. Moreover, the information in the 

interview data requires also a deep technical understanding of technological and regulatory 

details which can, to a small extent, lead to misunderstandings, too. 
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4 Findings 
This chapter presents the empirical findings obtained from the interviews. The story of the 

participants and their experiences is told narratively, in which the authors take on a narrative 

role and highlight themes identified during thematic analysis. 

4.1  An Introduction to the Interviewees 

The selection of participants was initiated by identifying what domains of expertise were 

needed to provide adequate findings on how blockchain adoption is handled in the Swedish 

banking sector. We sought out and contacted people with experience and knowledge in 

innovation management, financial technology, and blockchain technology. Subsequently, the 

suitable representatives from each organization were identified and contacted. Several 

invitations were issued by either emailing professionals directly to their company emails, or by 

contacting them privately using the professional network LinkedIn.  

Resultingly, the number of interviewees amounts to 8 people. The respondents were initially 

asked at the time of the interview if they agreed to their answers being recorded and were 

informed that all respondents would remain anonymous. The interviews were conducted as 

semi-structured interviews where the interviewer used a questionnaire to ensure that the desired 

areas would be covered during the interview. The transcribed interview material resulted in a 

total of 50067 words. The selection of respondents included have insight into finance and 

digitization, and a pseudonym will be used to protect the individual’s anonymity. Included in 

this study are:  

ANDREA is currently employed as a Product Manager at a niche bank where she is responsible 

for making sure the bank offers customers products that they want, that the user experience and 

user innovation are at the forefront, as well as ensuring compliance with regulations.  

ROBIN works as Manager of Business Development. Robin had been referred to us by two 

different individuals that we had contacted to be interviewed. Robin is active in innovation 

management and business development in finance, where his work involves developing 

functions at the bank and is responsible for strategies concerning the bank's future challenges 

and digitalization within the organization's user experience. 

KIM was included in this study because he has both an extensive background in banking, 

working with Multi Assets Trading, and was a co-founder of a blockchain-based supply chain 

company. Kim is currently working in Business Development at a blockchain startup. 

JEAN was a co-founder of a FinTech start-up that wanted to offer payment solutions to retailers, 

helping them manage digital currencies, and is now specialized in the crypto and blockchain 

markets through her work at a blockchain start-up.  

ALEXIS currently works at Sweden's Central Bank looking into the capabilities of developing 

a centrally issued digital currency using a blockchain solution.  

FREDRIK AND JOHN are both professors conducting research at Swedish Universities. John is 

involved in digital financial development and within the innovation area of payments. Fredrik 

researches open-source software developments, as well as blockchain governance. Fredrik’s 

research currently relies on blockchain-enabled services in the public sector. 
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MICHAEL operates within business development for Transaction Services at one of the largest 

full-service banks in the Nordic region. Michael has experience in implementing technical 

management solutions for data applied to the trade finance domain and is involved in a 

blockchain consortium for the financial industry. 

4.2  Narrative: The Challenges for Blockchain: Being Mature in a Lagging 

Financial System 

According to all the participants in the study, it is challenging to find experienced personnel. It 

is presented as the primary reason why banks are caught in a vicious cycle preventing them 

from innovating. Two approaches were presented to handle the lack of expertise and 

competence within the companies. Jean had been inspired by how big tech companies allocate 

their time to keep up with innovation and described how the organizations schedule 1 day per 

week to research new technologies and pursue a project of the employee's interest. Suggesting 

that allocating time in the schedule would encourage productivity, increase the number of 

innovative ideas as well as create self-fulfilment at the workplace. And Alexis described what 

appeared to be the most successful way of handling new technology when competence in the 

field was lacking: initiating a pilot project related to the blockchain with the goal to increase 

knowledge. When asked about the complexity of implementing new technology in banks, the 

interviewees explained that implementing new systems into the old core banking systems is 

connected with risks. In particular, respondents expressed concern over change, describing the 

risk of losing data or difficulties associated with complying with banking regulations, which 

they described as unclear.  

As a result of our interviews, we identified a situation in which the financial institutions and 

our respondents are both aware of the current issues within the financial sector. Many parts, 

like the KYC process, clearing and settlement, or trade finance within the financial system are 

still executed using manual processes and are often composed of paper-based working 

procedures, making them inefficient. These traditional ways of working are also found in the 

mutual fund industry where they still are using fax machines to send mutual funds orders. An 

interviewee with more than 20 years of experience in the financial trading industry remarks that 

one of the reasons that the financial crisis in 2008 started was because the manual procedures 

are prone to errors, losing the oversight eventually leading to a situation where one couldn’t 

track and trace anymore who has authorized a transaction and how much risks it entailed. This 

description of a workplace where all transactions were stored in Excel sheets or embedded in 

databases that could suddenly disappear, went hand in hand with the notion that the banks 

executing the trades may not necessarily know who the customer behind the transaction of the 

investment was. Transactions were not traced, because a technology facilitating transaction 

tracing was not in place. The financial crisis acted as a wake-up call for the financial industry, 

and the investment directed towards improving transparency was a catalyst of the financial 

crisis, which is why the banks started looking into the trade execution processes more 

thoroughly and identified the potential in new technologies to not only prevent this from 

happening again but resultingly also have more cost-efficient processes.  
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Lack of Blockchain Competence 

All interviewees agreed that the financial industry, and blockchain technology in particular, 

require experienced software engineers. Interviewee Kim, who is currently employed at a 

blockchain company states that even for them it is extremely difficult to find developers with 

experience in coding on blockchain as there are not many developers available on the job 

market. The few experienced coders out there tend to look for employment in other, more 

dynamic and evolving fields such as blockchain-based gaming, as opposed to the traditional 

banking organizations. “Nobody wants to start working at the big banks after their studies 

because it's too much bureaucracy (…) [Development projects] take a super long time. You 

don't have any free hands…. As a coder, you most of the time need to just build whatever you've 

been told.” (Andrea). It is mentioned that Swedish banks are also faced with even more 

difficulties when trying to find competence if the company language is restricted to Swedish as 

there is not only a general lack of developers but an even higher lack of developers who can 

speak Swedish. In addition to in-house competence, it is also crucial that the other institutional 

participants within a blockchain network have sufficient knowledge and awareness, which, 

according to the interviewees, is not currently the case for most corporate clients. 

When asked about the cause of Sweden's lack of competence in blockchain, the respondents 

refer to the universities’ role: “I think that we need an educational step somewhere at the 

university level including and educating people in blockchain” tells participant Jean. The other 

respondents also believe that education needs to start at universities and that there are few 

degree programmes in Sweden that teach blockchain technology, even though the demand for 

people with technical or advanced blockchain experience in the industry is huge. The lack of 

blockchain knowledge is not only limited to the private sector but also affects the regulatory 

agencies and the government of Sweden, which results in a lot of regulatory uncertainty due to 

a lack of clear rules and laws. According to Robin, regulators cannot keep up with technological 

developments and are unable to integrate the new technological possibilities into the old, long-

standing regulatory system. Thus, it takes a long time to change the regulatory environment. 

The Financial Industry’s Regulation as a Hindrance 

Moreover, there is unanimous credence that “...the industry is heavily regulated” (John) and 

that the regulatory complexities in the banking industry thus limit innovation. “The regulation 

takes ages to become compliant, meaning that lots of investment go to just be compliant enough 

and do what you need to do rather than working with innovation…. So when you then see the 

possibility to work on innovation, there will be no resources and no money left.” (Andrea). The 

regulatory environment for financial institutions is composed of complex rules, and these rules 

are realized as an issue since it “takes time (…) to find all those different ways how you interpret 

different rules, laws or regulations.” (Alexis).  

However, the regulations are not seen as one-sided only. During the discussions, there was also 

a desire for much clearer regulation. Due to the current, often unclear, regulations, the entire 

industry is forced to wait for clear rules from the authorities before they can safely launch or 

implement blockchain-based products and systems. That opinion is shared among interviewees 

from niche banks, full-service banks, and blockchain start-ups alike: “In Sweden, we have a 

very hostile regulator, that's been very negative towards crypto… what happens is that you get 
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this implicit fear that the regulator is going to come down on you if you do something, because 

it's not clear in the law, what you can do. It’s just that they have a different interpretation of the 

current law, depending on how they look at crypto-assets. So just more clarity is always good 

when you regulate.” (Robin). The current blockchain regulatory environment in Sweden is a 

grey area and other jurisdictions like Switzerland or Singapore are much faster in setting up 

clear regulations on how to do accounting, auditing, and taxation, which creates clarity and 

therefore trust as the companies can be sure that nothing they do is illegal. Also, Michael, who 

is working in a big Swedish full-service bank welcomes clear regulations to start making new 

businesses and outlines that they are currently waiting to get regulations in place to start doing 

actual business.  

This risk adversity in the financial industry dates back to the financial crisis in 2008/2009. In 

the wake of the crisis, the regulators began imposing more rules. The financial institutes want 

to avoid a similar situation like the financial crisis and invest a lot in compliance. This focus on 

ensuring to be as much compliant as possible and not taking any risk was dominating amongst 

all participants within the financial industry. Consequently, slow regulation and the reticence 

to launch blockchain-based products and systems hinder a blockchain ecosystem within 

Sweden to evolve, according to Robin: “We have 4-5 full-service banks in Sweden, and they 

all de-risk the entire industry after they had these money laundering scandals a few years back. 

So, nobody could really start a blockchain business…. But if they would have had access to 

bank accounts, and really can start their business, we would have a lot more competency in 

Sweden as they will be the ones educating the traditional financial companies. And the 

ecosystem could kind of grow from there.” Start-ups, banks, governments, public sector and 

blue chips companies need to work “hand in hand, and (…) then you have an ecosystem where 

people understand how it works” (Kim). That enables then an impetus for the blockchain 

innovation to evolve as the problem is not the blockchain technology, but rather the 

implementation and shift from a centralized to a decentralized system. 

Mature Blockchain Technology but Lack of Implementation Experience 

Concerning the blockchain technology for itself, our interviewees see it as a quite mature 

technology because “…what's built-in blockchain, like hashing and all other different 

technologies used in it are all mature” (Alexis). Yet, the business cases of blockchain are still 

unclear. Unlike technologies like artificial intelligence or cloud computing, the use cases for 

blockchain are very narrow in terms of what it can do, meaning that the use cases are very 

specific as blockchain technology can only do a small number of things. “So, it's an evaluation, 

whether the blockchain technology for specific development is really useful. Most of the 

blockchain pilots so far are in the viable section, meaning that you can use blockchain 

technology for specific pilots. And that's not enough… we should do pilots where blockchain 

technologies are valuable for that particular use case, or where they are vital.” (Fredrik).  

The interviewees pointed out that one shouldn’t simply use blockchain just because it is a 

buzzword thrown around. Instead, it matters what one is doing with the technology and if one 

can also solve the issue with a different technology than blockchain: “Is [the use case] really 

needing blockchain or distributed ledger technology, or is it still something that we can run on 

centralized databases? We are still not convinced that we are needing blockchain or distributed 

ledger technology in this respect. There is now a multitude of cloud-based solutions where we 
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are running a centralized database that is covered by some kind of more open 

rulebook.” (Michael). The fact that financial institutions are adopting and developing cloud 

computing solutions was also mentioned by other respondents. They mention that there is 

currently a strong focus in the industry on adopting and implementing cloud computing in their 

systems. 

Moreover, it was explained that the implementation of blockchain technology is difficult. One 

reason for this is that blockchain is built on different principles, particularly on decentralization 

which makes it difficult to put into use. That’s because the current banking system is built on 

different principles, where there is a central bank and commercial banks that are doing a lot of 

the transaction handling. Moreover, the core banking systems are still based on an old 

programming language with limited capabilities to integrate new technologies “which makes it 

really, really hard to adopt [new technologies] in the banking industry.” (Andrea). Andrea 

explains further that it is not possible to adopt everything due to these system constraints. 

Another reason is, similar to other technologies, that a lot of best practices and guidelines are 

still missing. Especially where it is necessary to ensure long-term compatibility and 

functionality, both in terms of compliance but also in terms of how they ensure how they can 

migrate to other systems if the blockchain cryptographic algorithms should be compromised. 

And ensuring these criteria is considered highly complex according to Alexis. Robin and 

Michael both have participated in blockchain consortium projects in the past, but they aren't 

involved in these projects today. The non-disclosure agreements they had to sign prevented 

them from going into detail.  

Financial Institutions Are Reluctant to Share Learning and Progress 

These issues relate back to the current lack of standardizations, both on the business and 

technology sides, leading to different implementations and understandings of blockchain 

systems which are perceived critically by several participants. The underlying reason for this 

has to do with the financial industries' restrictiveness in sharing their own progress and 

knowledge due to strategic concerns. Banks, therefore, are reluctant to discuss their experience 

since they believe they can gain an economic and strategic advantage from it. Although, this 

action is seen as contradictory by some of our experts as this generates a problematic innovation 

environment. Therefore, sharing knowledge is perceived as the key to making progress faster. 

That’s why the Swedish central bank, for example, is publishing all information so that both 

them and the banks can generate new knowledge from the findings: “I would say that all of us 

are actually trying to learn from each other and share our experiences. Both on the quality but 

also on the policy side, there are a lot of discussions going around different issues.” (Alexis). 

Unsurprisingly, many of our experts highlighted that blockchain technology could only develop 

so rapidly because of the open-source nature of most blockchains. There, everyone can see the 

documentation, and the code and contribute with one’s own knowledge. And according to 

Robin, this is the reason why still today most blockchain innovation is happening on these open 

source-based blockchains.  

Need For More Collaboration and a Cultural Shift for Investing in New Technologies 

Hence, the need for more collaboration is expressed among many participants. It is critical that 

blockchain, like any other innovation, is interoperable. The full potential of a new digital 
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technology can only be realized by building a shared digital infrastructure. This is the only way 

to enable high network externalities and economies of scale (John). Certainly, the need for 

collaboration is also seen by the banks, where much collaboration is ongoing. According to 

Michael, the banks cooperate and learn a lot from each other bilaterally but also through the 

Swedish Bankers’ Association and European Banking Association. That collaboration is 

described as important because the technological developments are so complex that a single 

bank can no longer deal alone with them. He adds that “many of these FinTechs have realized 

as well, that the only way forward is to collaborate with the right banks”. And according to 

John, Swedish banks, in contrast to those in other countries, have been quite good at cooperating 

and building digital infrastructure together, like Swish or BankID.  

Lastly, when scrutinizing the contingencies for collaboration and how to work on new 

technologies Michael expressed the need for a cultural shift when it comes to investing in new 

technologies within the banking industry. Currently, the banks have bureaucratic and slow 

decision-making processes, are not agile and expect investments in new innovations to create 

income within one quarter. Nonetheless, Michael is already noticing a slow change of attitude, 

as also the top-level managements increasingly acknowledge the need to adapt to the increasing 

technological development speeds and that they need to be more agile if they still want to 

remain relevant in the future. Jean believes a good example of how to work with new 

technologies comes from companies like Microsoft, where their employees are allowed to 

dedicate 20% of their working time to research whatever they are curious about.  
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5. Discussion  
In this section, the results of the research and literature review will be analyzed and compared 

by presenting and reflecting on how the findings are connected to previously conducted 

research. The results will be explained and interpreted in relation to the research question and 

literature review. Additionally, issues and limitations are discussed in order to provide 

recommendations that present arguments to support the conclusion. The focus of this section 

will be on blockchain technology, usability, and its conditions to be utilized in the Swedish 

financial sector from an experience perspective. 

The authors Tapscott and Tapscott posed the argument that blockchain can change core 

functions within the financial industry, ranging from how they authenticate users' identities to 

inter-organizational processes such as moving, storing, and exchanging values, which has been 

confirmed during the course of this study (2018). Despite this, the study concludes that 

blockchain is not more viable than other distributed data storage options. Prior studies 

examining blockchain potential within finance such as Tapscott & Tapscott (2018); Casey, et 

al (2018); and Malhotra, O’Neill & Stowells (2021) have added to the knowledge of what 

capabilities blockchain technology possesses. Our thesis focuses on the organizational adoption 

capabilities of Swedish financial institutions and offers qualitative empirical data from 

interviews with Swedish professionals involved- or previously involved in banking, financial 

development, or blockchain adoption. This section summarizes our main findings and discusses 

theoretical and practical implications. From an organizational capability point of view, we 

concur with Martino (2021) that the banking industry is dynamic; banking processes have 

continuously transformed, and several banking technological developments have resulted in 

new business models, processes, and applications. 

Despite all the investments and hype surrounding blockchain in the last few years, progress 

reporting has been non-existent. Casey, et al (2018); Malhotra, O’Neill & Stowell’s (2021) 

conclusions of blockchain technology being the next digital paradigm and how the engagement 

of blockchain will result in advantages and revolutionize the finance sector stands vague in 

relation to our findings since specific use cases have not been defined. Having the potential to 

disrupt core financial functions might be true, but Schilling emphasizes the importance of 

having a strategy since not all innovative ideas succeed in creating technically feasible products 

to earn a commercial return (2017). The study did not identify any clearly defined strategies or 

innovative processes. Financial institutions' interest in blockchain technology has decreased as 

the hype has diminished, or vice versa. An alternative interpretation of our results is that the 

banks are risk-averse and resistant to change. Concerning the first research question (i.e., how 

do Swedish banks handle blockchain technology's alleged potential?) this thesis allegedly finds 

that banks have strategically avoided cannibalizing existing solutions with blockchain 

technology.  

Based on the interviews and the literature review, we identified what role technological 

innovation and development might play in the Swedish financial sector. As a result of 

comparing the perceived potential and the actual achievements during this project, insights 

gained from our analysis revealed that the banks do not see their blockchain position as a risk 

to their organizations. Instead, there is unanimous support for thinking that the situation is 

characterized by a rigid bureaucracy that scares away talent. Several requirements are unclear 
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to banks, and regulations are overwhelming and cumbersome. We believe that the reason why 

some see the situation as problematic is mainly based on a misunderstanding of where the banks 

see new development that adds the most benefit.  

To conclude, these insights alight with the identified academic gap regarding the commercial 

banks’ capabilities. According to us, the current work climate, both internally and externally, 

is balanced, as far as whether the business model is threatened or not. Despite this, we recognize 

that blockchain technology could pose an enormous risk to the banks if rapid changes are made 

in other sectors, which would affect the financial system. To establish a functioning business 

climate also in the future, sustainable cooperation for the bank as an employer is required for 

both smaller finance companies and newly graduated engineers. We argue that the key to banks 

being able to maintain customers' and shareholders' expectations requires good relationships 

with employees and openness to thrive on innovative ideas.  

5.1  Why Blockchain Technology Is Not Vital for Swedish Banking  

The results described above highlight some of the most important findings relating to the 

financial development’s drivers and barriers to blockchain adoption. We noted that a majority 

of barriers disclosed are projected on external parties, and how they are not befitted with the 

resources that the banks deem necessary to foster technological development. Incentives are 

outlined and later argued against because of unclear regulations and lack of experience. 

Previous research confirms the barriers and motives, whereas it is more difficult to find reports 

from previous studies on the elements that result in project initiatives. This perspective is not 

raised by the interviewees either, and it raises the question if there are any conceptualized use 

cases for blockchain technology, or if blockchain technology even possesses the capabilities 

needed to be a viable solution for financial infrastructure or services related to finance.  

However, is the value of blockchain technology within the Swedish financial sector rather 

difficult to pinpoint? It is merely when scratching on the surface that blockchain technology is 

seen as vital or a "must-have" for the Swedish banking and financial sector. When we delve 

deeper into the bank’s capabilities, we find that interest in blockchain is low. According to our 

analysis, if banks were to view blockchain and the possibilities it unlocks as vital, they would 

lobby for regulatory changes in line with their needs, and the knowledge required would be 

funded from within or sourced externally. The e-krona project, for example, has led to the 

development of blockchain in Sweden despite the that the technology in itself was not the key 

component of the initiative. The reason for the introduction was the idea that financial stability 

must be secured. The Riksbank, responsible for securing efficient payments, found itself in a 

more difficult situation when the use of cash was no longer used as means of payment by most 

households and companies. This driver resulted in the pilot project where blockchain is the 

technology chosen for the pilot project. We see no similar drivers for banks as of today – which 

conflicts with the description provided by Gomber, et al (2018) who described blockchain 

technology as one of the most promising technologies in the future for the banking industry. 

Both Gomber, et al and some of the interviewees argue that the potential extends beyond what 

is already being capitalized on today, but the difficulties in creating use cases strip away some 

of the argued potentials for the technology being the most promising for the future of the 

banking industry.  
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Innovative technologies are important drivers for successful competition. Globalization and 

foreign competition have led to incentives to continuously innovate to supply differentiated 

products, which have led to protected margins and lowered costs. One interviewee, Fredrik 

described the potential of capitalizing on blockchain’s capabilities, as; once the hype is over, 

we will have more reasonable expectations of the technology. Which would indicate that the 

Pro-innovation bias expected to characterize the technology in terms of associating blockchains 

alternatives as inherently good has been exposed to some of the weaknesses and other 

limitations by either the technology itself or the surrounding environment (Fornstedt, 2021). 

Blockchain technology is described by academia to bring value to organizations and society 

and is expected to benefit from the verification innovation by receiving a positive outcome. 

This assessment of value is often based on economic gain. From the perspective of being in an 

era of digital transformation, banks will need to adopt disruptive technologies such as 

blockchain to secure their profits in the future, otherwise, they will be rendered redundant by 

new players entering the market. 

If we compare the technological factors to the organizational and environmental, the latter 

indicates having a significantly larger impact on hindering the banking industry from adopting 

blockchain, which is a similar finding to Saheb & Mamaghani’s study (2021). Saheb & 

Mamaghani present that the value of blockchain technology for the banks can be found within 

the bank's operational sections through increased transparency, traceability, and 

trustworthiness. This study confirms that blockchain is expected to have the capabilities to 

create value for the business in these areas, but that no specific usage has been presented where 

it is vital for the banks to apply the blockchain technology ahead of another suitable technical 

solution (2021). 

Tapscott and Tapscott (2018) argue that blockchain could transform core functions in the 

financial industry, and while we find some truth in the technological possibilities, a closer look 

suggests striking obstacles when it comes to designing and implementing key use cases. Recent 

studies have shown that the advancement of digital technology has a significant impact on the 

increase of competition and the contestability of banking markets, given that blockchain 

technology has the potential to improve the efficiency and quality of financial operations 

(Clohessy & Acton, 2019; Zang, et al 2020; Saheb & Mamaghani, 2021). Customers will begin 

to expect more advanced banking in the future, which will force incumbent banks to restructure 

their businesses due to the potential cost-saving innovations enabled by technologies such as 

blockchain technology, among others. Otherwise, blockchain technology may enhance new 

entrants to cause disruptive effects.  

These findings are aligned with the OECD report on digital disruption in banking and its impact 

on competition (2020) Hoverer, the OECD study fails to acknowledge the difficulties in 

defining vital use-cases in greater detail. That they have the potential to transform finance 

functions may be true, but the importance of strategy remains, as not all innovative ideas 

succeed in creating technically feasible products that generate a commercial return. 

Several interviewees mentioned both positively and negatively the amount of knowledge 

required to implement a blockchain system. The knowledge requirements described concerned 

the employee’s abilities and capabilities, the organizational trust and motivation as well as the 

difficulties in hiring personnel to migrate the systems and develop the software. A key insight 
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gained was the importance of understanding the fundamental difference between a 

decentralized and a centralized technology for organizations interested in implementing 

blockchain technology. You need to know the difference between centralized and decentralized! 

Having an understanding of the difference between centralized and decentralized is in line with 

Schilling's argument regarding the importance of having a strategy for the innovations that have 

been or are planned on being pursued (2017). To wrap up and scrutinize the knowledge needed 

when it comes to blockchain technology, it is also brought to our attention that the organization 

needs to delimitate its knowledge. ‘’You need to know what you need to know. You do not 

need to know everything’’ A statement we arguably can apply to a lot of technologies being 

adopted throughout financial history.  

Blockchain is poised to improve financial lead times because a common encrypted database 

could reduce points of contact since data can be verified against the blockchain instead of being 

manually verified. In reality, the need for personnel might only be shifted from less complicated 

jobs such as administratively handling data to requiring specialized software personnel. But if 

there are no apparent drivers to create use cases, what are the intrinsic incentives to develop 

new technological foundations using emerging technology, if it could overturn the banks' 

competitive advantage?  

5.2  But Still, The Commercial Banks Are Not Resistant 

The authors Korhonen & Kaarela presented the idea of the importance of overcoming 

organizational and individual resistance to successfully adopt a technological service 

innovation (2011). What amounts to a hype surrounding financial blockchain technologies, in 

hindsight, seems to have been the driving force behind the initiation and funding of many 

projects. The demonization of the financial sector and its tendency to neglect new technologies 

are listed by the interviews as one of the reasons competent personnel eliminate large banks 

from the list of employers. We note that banks have not reacted to the hype around blockchain 

in a way that is hostile to technology. On the contrary, they seem to be carried away by the hype 

around blockchain technology without understanding the purpose of decentralized databases 

and the services they offer. The optimism fueling blockchain technology must take into 

consideration the actual capabilities and give way to more realistic views of the system's 

development.  

As presented in the theoretical framework, common IT-adoption methods are FinTech and bank 

collaborations as well as bank consortiums. Our findings indicate no ongoing collaborations 

with fintech companies, and according to our interviewee Robin, the Swedish banks 

participated in the initiation of a blockchain consortium called R3, although R3 is now 

struggling to define use cases where blockchain would be superior to other types of databases. 

Ideally, by fostering successful collaborations between large financial institutions and smaller 

FinTechs, more rapid development could occur, compared to if banks did not collaborate 

outside the bank's organization. Our findings indicate the importance of bank communicating 

their needs clearly and publicly to initiate such collaborations. In our opinion, there could be 

better opportunities to pursue than blockchain. And if Swedish banks continuously seek out 

such projects, collaborations could contribute to healthier financial developments. 
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There is a consensus on the maturity of the development of blockchain technology, which also 

gives cause for confidence for the future. These arguments are in contrast to the several 

literature sources, like Toufaily, Zalan & Dhaou (2021), Chang, et al. (2022), and Walsh, et al. 

(2021), that claim that blockchain is an immature technology. Although the development of 

new financial infrastructure is not going as fast as the advocates of the blockchain revolution 

have claimed, there is a constant increase in digital capacity and new services are also being 

created. Banks have historically continued to deliver new and faster processes, and some 

innovations drive financial development forward. Our study confirms the findings from Casey 

et al. (2018) that blockchain could be used for facilitating faster transaction speeds, and that 

there is a need to decrease some of the friction currently found in financial systems. 

Nonetheless, our study shows that banks' particular interest in blockchain technology has 

declined and is now almost non-existent. 

However, it is also possible that this perceived resistance may originate from trying to protect 

something which appears valuable. It may, on the other hand, be desirable in some parts of an 

organization to present innovation resistance as something dysfunctional: This view of 

resistance is often overlooked in innovation research (Fornstedt, 2021). Perhaps the resistance 

should be seen as an attempt to preserve and avoid Schumpeter's (1942) description of creative 

destruction. 

If the Swedish financial companies and Swedish banks want to play a prominent role in FinTech 

and IT, it will be necessary to continue investing in research and development in these areas, as 

well as in internal education with the universities leading the way for new research findings 

that are relevant to the Swedish financial sector. 

5.3  Blockchain in Banking: Use Cases need to be defined  

Yang, et al. (2018) provide a decision model regarding the suitability of using blockchain 

technology. One of the characteristics of blockchain technology is its ability to allow users to 

control data storage. If entities with writing access have difficulty deciding whom to trust with 

the data storage, this indicates a lack of trust between those entities. Using blockchains for data 

sharing is ideal for a community where trust between members is not as high as you might wish. 

Unless the parties have trust issues with a centrally managed database, is a blockchain truly 

necessary unless there are trust issues between the parties? 

In order to ensure that the selected solution meets the best practices and is robust, it is necessary 

to make certain that it is part of the process of selecting or procuring an appropriate technical 

solution. This is often the case for technical adoptions across various industries. Nevertheless, 

according to the study, compatibility and compliance have been identified as two of the most 

critical factors when it comes to the implementation of technical solutions by large banks in 

Sweden. There are times when a technological solution can lead to a large technology project 

having an important long-term impact, which is why it is important to test the solution 

thoroughly. Rather than starting with full-scale implementation, the bank needs to take a hard 

look at its adoption capabilities, design requirements, and compliance criteria before turning to 

full-scale implementation. For example, the current pilot project at the Swedish Riksbank is 

designed to conduct an evaluation of impacts and specify how they can be addressed.  
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This study indicates that the use of a pilot study, as conducted at the Riksbank, may be the key 

to successfully implementing blockchain solutions into one or more processes in the financial 

sector. If banks were to explore different blockchain use cases and test their applicability and 

impact by conducting a controlled trial, this could help them explore different blockchain use 

cases. Besides, it helps to test the applicability and impact based on the data and insights gained 

during the pilot. 

This study concludes that even in the examples of blockchain development provided by 

academia, some action is required to determine their success criteria and expectations, which 

would benefit banks in their future adoption processes, regardless of the technology employed.   
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6 Conclusion 
The last chapter summarizes the research by answering the research questions and contributing 

to the body of literature with an analytical and empirical conclusion. It is also discussed how 

the research limitations may affect the results and proposes areas for future research. 

The main objective of this study is to provide practical insight into by exploring how blockchain 

technology is adopted in Swedish financial organizations, using the technological-

organizational-environmental framework. This report provides a broader and more applicative 

understanding of how blockchain adoption can be facilitated within the Swedish financial 

sector. The research was initiated by reviewing the available literature on the technical aspects 

of blockchain, and its potential use cases within the financial industry as well as reviewing 

available literature on blockchain adoption in this industry. Concerning the theoretical 

framework of this study, the TOE framework is used and adapted for research in the field of 

blockchain adoption based on previous work by Clohessy and Acton (2019). The data for this 

study was collected from eight semi-structured interviews involving participants with various 

experiences ranging from niche banks, full-service banks, blockchain companies, universities, 

and the Swedish central bank. The study sought answers by formulating two research questions 

based on the objectives of this study, which are concluded in the following sections.  

RQ1:How is the Swedish banking industry handling blockchain technology’s alleged potential?  

By examining blockchain adoption along the dimensions of technological, organizational and 

environmental capabilities, our analysis revealed that blockchain technology is mature, but the 

financial system is lagging. We developed a conceptual framework and research questions 

about innovation handling in the Swedish financial industry based on the literature on the 

blockchain, followed by 8 semi-structured interviews and a systematic literature review, to 

examine the potential value of blockchain and barriers to success. A gap has existed in academia 

concerning the motivations and capabilities of large Swedish financial institutions, according 

to the findings in this study. Rather than discussing the technology in general, the discussion 

should focus on specific blockchain use cases.  

Our research opposes the belief of a blockchain revolution in the near future within the banks 

since no new investments or progress reporting could be declared during our research. Our 

studies confirm that blockchain has the potential to create new opportunities, increase the 

efficiency of processes and improve the quality of services within the financial industry. 

However, a centrally managed database should not pose any problems as long as everyone 

involved trusts it. This means that there is no obvious reason for the banks themselves to 

introduce a decentralized database, and if the parties involved claim that a decentralized 

solution is required, our findings still cannot confirm that blockchain would be superior to 

another decentralized authorization network. 

Not defining a use case is considered a prominent barrier and is intensified by the difficulty in 

recruiting competent personnel with a vision for innovation who are reluctant to join banks due 

to their lagging technology. Having no- or insufficient regulation makes navigating one’s 

compliance a minefield, compared to having defined regulatory guidelines. Thus, companies 

might choose to first see how current regulations apply to blockchain before developing and 

defining use cases. In addition to the lack of regulation that applies to current blockchain 
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projects and applications, the vague or non-existent legal frameworks that govern these projects 

and applications contribute to the high degree of volatility that is associated with them.  

RQ2: How could Swedish banks leverage the adoption of blockchain? 

The results of this study may assist the decision-making process of the development project as 

well as provide an overview of the influencing factors and what interacting areas surround 

financial development. To assist the full-service banks in their pursuit to manage the emergence 

of new technologies, both for new disruptive ideas, but particularly in the case of adopting 

blockchain technology, a thorough assessment of the potential use cases and a comprehensive 

examination of the appropriability in regards of initiating, managing, and de-risking blockchain 

technology is crucial. It is imperative to examine both the potential use cases and the 

appropriability of blockchain technology regarding initiating, managing, and de-risking 

blockchain technology, to manage the emergence of new technologies, both generally and 

particularly in the case of adopting blockchain technology.  

A comprehensive assessment of the potential use cases and a comprehensive examination of 

the appropriability are vital for initiating, managing, and de-risking blockchain technology. Our 

research finds that these steps are essential to ensure the suitability of blockchain 

implementation in order to succeed and reach its full potential. Banks and financial institutions 

need to assess in what areas of their business processes they can feasibly and reliably implement 

blockchain technology, where it is likely to be useful, and whether or not it is considered a vital 

part of their decision-making process.  

6.1  Research Limitations 

Considering the size of Sweden's financial sector and the development unfolding, the scope of 

this study is relatively small. This study is limited to the individuals that contributed first-hand 

information. Therefore, generalizations cannot be made. Instead, this study provides insights 

into the perceptions regarding Sweden's financial technology adoption, and the necessary 

activities to influence and form the future motivation for investing in disruptive 

technologies. Any conclusions drawn from this report must be validated through further 

investigation. Using some of the key concepts resulting from this research, future work can be 

directed toward investigating, more systematically and comprehensively, the impact of 

industry-related activities on banks and what would shift their motivation for investing in the 

development of blockchain technology.  

The study could also be extended further by including more departments and regulatory entities 

within full-service banking companies since this study includes not only full-service banks but 

also employees from niche banks. Including a foreign bank that has adopted blockchain 

technology might have provided a more nuanced picture. By referencing a bank that has 

successfully integrated a similar solution to those proposed to revolutionize banking, a cross-

reference could have been made to draw a more generic collusion to what needs to be done.  

The proposed areas of future research can be conducted separately, but there may also be merit 

in conducting them together, where perhaps the researcher's ability or assigned time would 

determine the scope of such a study in the future. 
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The Increased Philosophical Implication Surrounding Financial Technologies.  

Using Blockchain technology, you can securely store and distribute data between agents, 

organizations, and markets. The technology fosters synergies and enables the creation of 

automated systems and intelligent interaction between elements and new economic models. As 

technology advances, all sectors of the economy and all corporate functions are likely to be 

influenced. As technology continues to evolve across several sectors, the core financial 

operations and their surrounding corporate functions are all likely to be influenced. Further 

research could outline how technology impacts financial operations, and more specifically, how 

different adoption processes could result in greater integrations between current and future 

finance operations. However, these two topics have not been included in this study, nor did the 

study have this objective. As a result of this study’s narrow focus, our academic contribution 

and recommendations that were provided are not necessarily applicable to other areas or 

technologies. The concluded results may be beneficial to similar studies. Accordingly, the 

findings are expected to provide an understanding of how organizations could evaluate the need 

to adopt disruptive technologies, and that the findings may influence decision-making when 

such adoption is contemplated. 

As opposed to discussing how specific ideologies or ethical issues may or may not interfere 

with the adoption of blockchain technology, we have examined the technology from an 

ontological and hermeneutic perspective where the focus has been particularly on blockchain 

technology within the banking and other financial institutions. We, therefore, do not examine 

the normative implications of decentralized technologies themselves. There have been debates 

about whether blockchain technology can be useful in the long run, and discuss how this 

technology can generate value, as well as what the potential political and ethical implications 

may be in the future. We have not discussed the ethical or political aspects of the financial 

sector's adoption of blockchain technology. Social values were not discussed in greater detail 

other than acknowledging their existence within the sphere of blockchain technology 

capabilities since this research was focused on examining the factors on an organizational level. 

By examining the social values that a decentralized financial system entails, future research 

might learn more about how ethical and political theories about decentralized technology might 

influence the outcome of adopting such solutions. This might also contribute to a better 

understanding of how values and implications change as technology transitions from one to the 

other. 

The methods section describes how previously published studies were reviewed in an attempt 

to structure arguments against blockchain technology being disruptive, against its high adoption 

potential, and against having high technological potential. The ontological narrative of 

blockchain technology presented in the discussion section addressed and questioned to what 

extent blockchain technology can shape our understanding of the financial sector. Based on our 

reflections, we concluded that technological advancement has a limited impact on the banking 

sector as it currently operates, when viewed in the context of the Swedish financial industry as 

an organization and the environment in which it operates. This is despite what was mentioned 

earlier, that blockchain technology is categorized as a digitalization tool that is superior to the 

existing digitalization tools found on a global financial scale.  
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This study has focused on a specific phenomenon within an arguably restrictive sector. It is 

plausible that the findings presented here might be applicable to similar technologies since the 

method used a very general model, the TOE framework. To increase the depth gained while 

still using the generic TOE model, future research could involve focus groups in which 

interviewees would be asked to discuss the way technologies are used, along with how the 

adoption implications surrounding these factors could be handled, while still benefiting from 

the flexibility of the semi-structural approach used in this thesis.  

6.2  Suggestions for Future Studies 

Based on the results and the analysis of this study conducted in Sweden at this point in time, it 

is unclear whether similar results would be obtained if a similar study were conducted again. 

By conducting the study with a hermeneutic approach, we were able to reveal one of many 

possible truths about innovation adoption and blockchain. Different companies were used to 

minimize bias in the data, while still referring to a set framework based on TOE dimensions. 

This will help portray a more realistic picture of innovation adoption across the Swedish 

banking sector. Other limitations of the study relate to the ever-changing variables that are 

involved. Examples could be the regulatory environment surrounding the financial sector.  

The two proposed areas of future research can be conducted separately, but there may also be 

merit in conducting them together. The researcher's ability or assigned time would determine 

the scope of such a future study. The use of the TOE framework allows the study to be more 

exploratory from the start and consequently leads to a more progressive structuring as the results 

are collated. The result and analysis would have been stronger and more convincing if a much 

more comprehensive approach regarding innovation adoption for blockchain had also been 

included. According to the authors, there is no specified and systematic method for 

implementing blockchain. Therefore, we encourage researchers to develop a rigorous 

methodology for studying blockchain adoption in the future. 
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Appendix  

Appendix A  

Interview Guide  

Background 

Bullet points are the main questions to be asked. Indented bullet points are topics/questions we 

will ask if they have not been mentioned or if we feel that we can follow up with what they 

have said  

1. Tell the interviewee what we are researching and why we do interviews. Point out that 

the meeting will be recorded and transcribed and that the interviewee’s name will not 

be published  

2. What is your current role in the company? 

3. Can you tell us about your experience with banks and new technologies, in general, and 

do you have examples of previous innovations? 

Technological Factors:  

• How would you describe the current stage of the development of blockchain? 

• What led up to the initial investments in blockchain? 

o Where are you currently using/aiming to use blockchain? 

o What factors have been important to successfully adopt blockchain? 

o What factors are yet to be solved? 

• How would you rate the complexity when implementing new technology in banks from 

your experience? In relation to this, how do you perceive the complexity of the 

implementation of blockchain technology? 

o Is blockchain compatible with your current existing systems? 

Organizational Factors:  

• Can you please walk us through what it looks like when a new technology emerges, 

from an organizational point of view? 

o Business model 

o Readiness/Bottlenecks 

• How would you describe the role of the senior management when it comes to adopting 

new technologies?  

o Do you have an example with blockchain? 

o Can you provide examples of resource allocations made by the management 

with respect to blockchain adoption?  what/who initiated this? 

Environmental Factors: 

• How would you describe the regulatory environment for new technologies within 

finance? 

• How do you perceive the competition within the banking industry? 

• How would you describe collaborations within the banking industry regarding the 

adoption of new technologies? 
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Appendix B  

List of Interviewees 

CODE Organization Type Role 

Robin Niche bank Manager of Business Development 

Andrea Niche bank Manager Product Development 

Kim Tech company  Business Developer 

Jean Tech company  Founder: FinTech Start-up 

Alexis Central Bank System Architect 

Fredrik University Professor  

John University Professor 

Michael Full-Service bank Member of advisory board & Business Developer 

 


