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Introduction
Applications of Blockchain technology (BT) offer transformative innovations in organizations. Because of its effectiveness as an intermediary-free platform, researchers consider this technological platform to adopt disruptive developments. In banking sector, BT has been adopted massively for significant disruptions, but their landscape of studies to develop general understanding are still at its emergent stage, therefore it is imperative to define existing landscape of BT for greater benefits in the research community. This paper examines existing studies of BT adoption in banking sector, with a special focus to reveal on how BT architectures can bring disruptions.
Methods
The analysis has scrutizised 214 relevant articles from peer-reviewed journals across four vital databases (coverage from 2021 to 15 July 2025), through an intelligent review that represents a combined iterative approach adopting both methods of Latent Dirichlet Allocation (LDA) topic modelling and content analysis.
Results
From an information systems viewpoint, the study divided the findings into three phases: pre-adoption, adoption, and post-adoption, highlighting blockchain’s dimensions, applications in banking, the current banking landscape, and the challenges that inhibit widespread adoption of BT in banking systems.
Discussion/Conclusion
The synthesized findings indicate interesting directions for future research.
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1 INTRODUCTION
Blockchain Technology (BT) was first introduced in the Bitcoin whitepaper (Nakamoto, 2008), challenging traditional centralized models, regulations, and customer expectations. BT offers a decentralized, immutable, and transparent ledger system. These features have contributed to support various sectors such as supply chain (Centobelli et al., 2022), healthcare, real estate (Miah et al., 2021), renewable energy, finance (Hendershott et al., 2021), cybersecurity (Luo and Choi, 2022; Masmali and Miah, 2023), data governance (Drummer and Neumann, 2020), and various online platforms such as the metaverse/Web 3.0 (Smethurst et al., 2023). The significant potential of BT to transform every information technology system following data driven innovation (Akter et al., 2024), such as in banking systems management (Hoang et al., 2023), from central bank functions to customer services is also widely recognized (Loan, 2024). This implies that BT is rapidly adopted by banks worldwide. The technology’s full integration into banking may take several years due to insufficient knowledge support. Therefore, it is imperative to conduct a comprehensive analysis of the growing trends of the current BT landscape that holds huge potential in the future (Yang et al., 2024).
Previous studies have proven that BT supports decentralization, transparency, immutability, privacy, provenance, security, traceability, and trust. In a decentralized system, the authority of the complete system is distributed and delegated among the participants instead of any central authority (Hoffman et al., 2020). To ensure transparency and trust, decentralized BT networks allow all participants access to transactions, processes, and data (Cheong, 2025). In BT-based transactions, once a value is written, it cannot be modified ever. BT ensures this immutability feature using hashing and digital signature algorithms, such as elliptic curve cryptography, byzantine fault tolerance, and replicated data storage (Kis and Singh, 2018). Though the transactions are available to be accessed by all participants, the personal information of individuals remains pseudonymous, ensuring privacy (Nakamoto, 2008). In BT networks, an auditable chain of transactions is recorded to ensure the provenance, traceability, and risk management, where the origin of each transaction can be traced (Vazquez Melendez et al., 2024). To maintain the chain of transactions, BT networks employ Merkle trees (Merkle, 1988) by hashing each record into a tree-like structure. Merkle trees ensure each block commits to the transactions and links to the previous block’s hash. Changing any record alters the Merkle root and the block hashes. This eventually breaks the chain and the tampering is detected, ensuring the security of the transactions. To ensure the security of the network, significant studies that shown how BT implements various consensus protocols that ensure end users follow specific rules of the protocol and the network cannot be harmed or taken over by external entities (Wang et al., 2019).
Significant BT applications are being rapidly developed in Information Systems (IS) (Hendershott et al., 2021). Existing studies on BT can be viewed across various IS application areas within the banking sector, with numerous literature reviews highlighting emerging trends. For instance, BT is applied to banking operational transformation (Salila et al., 2024), the introduction of Central Bank Digital Currency (CBDC) by central banks (Zhang and Huang, 2021; Hoang et al., 2023), cybersecurity improvements in transactions (Ullah et al., 2024), fraud detection (Kanu et al., 2022), and anti-money laundering measures (Norton, 2024), among others. Most existing review studies on BT have employed top-down methods, analyzing documents within the current or adapted banking contexts. When new application areas are identified, these are often ad hoc features arising from purposively sampled data (Salila et al., 2024). Given the rapid growth of this field, early categorizations are unlikely to be broadly applicable beyond classification or to ensure stability over time. Alongside other systematic reviews on BT in Banking (BTB) adoption, the study offers an intelligent systematic literature review (IntelliSLR) that iteratively combines automatic and manual methods, adhering to PRISMA guidelines (Page et al., 2021) with topic modelling using Latent Dirichlet Allocation (LDA) and content analysis.
The study adopted a bottom-up approach to formalize the BTB application areas to broaden current understanding. The study conducted an IS-focused literature review and analysis using the IntelliSLR approach which is guided by LDA principles and qualitative content analysis (Creswell and Guetterman, 2018). The goal is to identify the potential scope and applications of design science research (DSR) in BTB adoption. Before the analysis, the study selected an IS design perspective following DSR guidelines in developing the IntelliSLR framework for exploring the BTB studies.
The study aims to accomplish three main objectives. First, the study highlights key methodological approaches to improve understanding and gain an overall perspective of the latest BTB adoption research and key BT features in the reviewed literature. Second, it develops a detailed understanding of the main IS application areas in the banking sector. Third, it identifies the methodological aspects of the reviewed literature and maps the methodological framework by DSR artifact design types in existing BT studies.
The paper is structured as follows: the next section provides an overview of the fundamentals of BTB innovations and previously reviewed literature on adopting BTB. The following section offers methodological details, followed by the study’s findings. The discussion section highlights the overall contributions of the research, and finally, the conclusion summarizes and discusses the limitations.
2 STUDY BACKGROUND
BT1 has introduced the concept of decentralization in the financial sector, where transactions are no longer conducted behind the scenes in financial software. Although they are open to audit, and immutable, the technology has combined features like trust, transparency, and privacy in banking transactions. This innovative technology has been extensively researched, but much remains to be explored, with numerous potential applications yet to be discovered, especially in the banking sector. This section discusses BT innovations and previously studied literature on BTB adoption.
2.1 BT innovations
BT facilitates the transition from centralized to decentralized banking, boosting security (Karadag et al., 2024; Chorey and Sahu, 2024; Shafin and Reno, 2024; Roy and Prabhakaran, 2025), fostering trust (Kumar A. et al., 2024; Peng et al., 2022; Gomathi and Jayasri, 2022; Hoffmann, 2021), and promoting transparency (Garg et al., 2023; Choudhary et al., 2024; Ghosh et al., 2024) across all levels. Many innovative BT solutions have been introduced to be adopted in this industry as part of broad financial system transformation. Currently, BT supports digital transformation initiatives in traditional banks (Domazet et al., 2024; Attarde et al., 2024; Cucari et al., 2021), as well as enhances support for countries to implement CBDCs (Islam and In, 2024; Lazcano, 2024; Tunzina et al., 2024). Its immutable characteristic makes BT a popular choice for digital, mobile, and retail banking globally. This option greatly improves cross-border payments and remittance services (Mor et al., 2024; Weerawarna and Miah, 2023), also in open banking (Ghosh et al., 2024; Liao et al., 2022; Riad and Elhoseny, 2022), enabling transparent auditing for all stakeholders. BT innovations enhance security through cybersecurity measures, advanced know-your-customer (KYC) procedures, anti-money laundering (AML) detection, fraud prevention, and asset recovery (Karadag et al., 2024; Chorey and Sahu, 2024; Shafin and Reno, 2024; Roy and Prabhakaran, 2025; Al-Zubaidie and Jebbar, 2024).
Several frameworks have been created to tackle BT security challenges, such as safeguarding foreign exchange reserves (Mohammed et al., 2023), BT-based money laundering detection (Stavrova, 2021), secure transaction checkpoint methods (Chorey and Sahu, 2024), Ethereum-based BT frameworks for KYC (Thommandru and Chakka, 2024), zero knowledge proof (ZKP)2-trust security models for data breaches (Chaudhry and Hydros, 2023), and Hyperledger Fabric-based Internet-of-Things (IoT) systems (Al-Aboodi and Fard, 2024) for banking transactions. However, many of these efforts are issue-specific, theoretical, and fragmented, often lacking broad applicability.
2.2 Existing reviews of the BT literature
Many studies have conducted extensive literature reviews in this relatively new research domain. In their study, Gan et al. (2021) analyzed 76 articles through thematic analysis on BT applications in banking and finance up to the year 2020. They identified five key research areas, five potential business benefits, and three main challenges for implementing BT in these sectors. The primary research topics included cryptocurrencies, business models and process innovation, financial digitalization and disintermediation, financial regulation, and financial inclusion. The researchers have also identified several benefits and challenges. Patel et al. (2022) reviewed 154 publications using content analysis. They proposed four future research directions: (a) impact of financial intermediation, (b) financial applications, (c) cybersecurity and blockchain regulations, and (d) sustainable blockchain. Hoang et al. (2023) analyzed 191 publications via text mining and systematic review, identifying seven key research themes related to CBDCs: (1) central banks, (2) CBDC and other digital currencies, (3) CBDC and money markets, (4) CBDC and monetary policy, (5) CBDC design and technologies, (6) CBDC and payment systems, and (7) CBDC’s influence on financial stability and regulation. Some other notable literature review studies also identified several aspects of BT. Table 1 presents details about the previously reviewed literature on BTB adoption.
TABLE 1 | Previous review studies using different methodologies of BT adoption.	Existing studies	Literature review methodologies	Outcomes of the analysis
	Mohammed et al. (2025)	119 articles, thematic analysis	Presented an overview of research developments on blockchain-enabled CBDCs
	Xu et al. (2025)	408 papers, quantitative data synthesis	Investigated the impact of financial technology (FinTech) on the performance of banks
	Kvedaravičiūtė and Šapkauskienė (2024)	228 articles, descriptive analysis	Analyzed how CBDCs affect the banking industry and the evolving landscape for cash, deposits, and payment methods
	Yang et al. (2024)	338 articles, bibliographic coupling and co-word analysis	The existing understanding of customer experience in banking and the future paths for research in this area
	Ullah et al. (2024)	145 documents (125 articles, 20 reports), qualitative data synthesis	Recognized opportunities include proactive training, adopting advanced technologies, and fostering global cooperation to enhance information security against emerging cyber threats within the US banking sector
	Asifa et al. (2024)	93 Papers, content analysis	Recognized the opportunities and risks associated with technological progress in the banking sector
	Rahman et al. (2024)	133 articles, performance analysis and science mapping	Identified four clusters or themes: transforming the banking sector with financial technology innovation, blockchain, and artificial intelligence. These include the future of supply chain management, decentralized finance, and Industry 4.0 integration, all turning the finance industry into a digital landscape
	Łasak and Wyciślak (2023)	54 publications, Causal Loop Diagram	Emphasized the importance of BT and cloud-based platforms in revolutionizing modern banking services
	Liu et al. (2024)	813 publications, thematic analysis	Highlighted FinTech’s impact on banking risk
	Mbaidin et al. (2023a)	17 articles, content analysis	Identified the main obstacles to BT adoption in developing countries, including limited scalability, lack of interoperability among service providers, and the absence of supportive regulatory frameworks and widely accepted standards
	Hoang et al. (2023)	191 Publications, text mining and systematic review methods	Outlined seven main research themes related to CBDC.
	Kumar A. S. et al. (2022)	3268 publications, qualitative data synthesis	Identified key trending topics in banking management, such as credit risk, AI models, robot advisory, and decentralized blockchain applications
	Indriasari et al. (2022)	40 articles, thematic analysis	Identified emerging digital banking technology trends and suggested a digital banking architecture utilizing the latest innovations
	Patel et al. (2022)	154 publications, content analysis	Outlined the primary literature theme and proposed a future research agenda for BT in banking and finance
	Gan et al. (2021)	76 articles, thematic analysis	Identified five potential business benefits and three possible challenges of implementing BT in the banking and finance industry


3 RESEARCH METHODOLOGY
3.1 Formulation of review framework
Carrying out an effective SLR required a highly organized process that helps researchers identify, assess, and interpret existing research on a specific topic. SLRs provide a valuable way to understand complex issues by systematically documenting how relevant studies are sourced and analyzed within a given field. Researchers mostly choose between qualitative or quantitative analysis approaches, but a mixed systematic review method brings out the best outcome from a substantial stack of literature (Masmali and Miah, 2021). This study employs an intelligent SLR (IntelliSLR) approach to deepen understanding of the adoption of BTB. Following the PRISMA protocol (Page et al., 2021), this IntelliSLR analyses the decision-making process regarding published research and its outcome. The primary aim of the IntelliSLR is to examine how BT is adopted and integrated from an organizational viewpoint. Specifically, the study seeks to identify different phases, methodologies, and BT features, as well as trace the BT adoption in various application areas in the banking sector. The study develops the IntelliSLR following the DSR guidelines and maps the developed BTB artifacts of the reviewed articles on DSR artifact types. The study based the review on a set of clearly defined research questions to identify relevant findings, which guided the IntelliSLR framework. The following research questions were created to direct the literature search and subsequent analysis:
	RQ1: What are the associated phases, methodological types of artifacts, and focused BT features in the BTB literature?
	RQ2: Which banking application areas with significant pain points demonstrate the strongest need-solution fit for BT adoption?
	RQ3: How can these studies generate actionable knowledge and promote effective BT artifact design for future researchers?

Unlike the conventional literature review (e.g., Kushwaha et al., 2021; Mohammed et al., 2025; Asifa et al., 2024), this study designed IntelliSLR to combine an intelligent topic modeling technique like LDA with a traditional review method like content analysis, following PRISMA guidelines in an iterative approach. Figure 1 illustrates the overview of the intelliSLR framework. The study includes a search strategy, inclusion and exclusion criteria, a selection process, and a data extraction and analysis process.
[image: Flowchart illustrating the process of selecting articles using the PRISMA framework, LDA topic modeling, and content analysis. It consists of three main sections: article selection with steps such as "search query in databases" and "inclusion and exclusion criteria"; LDA topic modeling with "pre-processing," "topic modeling," and "post-processing"; and content analysis with overall findings like "year-wise classification" and classification of articles based on technological adoption phases, including "adoption phases" and "BT features." Arrows indicate the flow between sections and processes.]FIGURE 1 | The design architecture of the intelliSLR framework.3.2 Inclusion and exclusion criteria
After identifying publications via the database search, they were selected based on specific inclusion and exclusion criteria. These criteria were developed and refined according to the study’s evolving topic and objectives. Multiple factors were considered to narrow the scope, broaden the study’s focus, and include only relevant publications. All these criteria are detailed in Table 2. Among the retrieved publications, only those that developed any IS artifact in any application areas in the banking sector were selected. Some application areas include digital adoption for traditional banking, CBDCs, digital and mobile banking, cybersecurity, open banking concept, financial sustainability, and other similar applications. A theoretical framework provides a structured map and a systematic foundation that guides the research and helps explain the “why” behind the application. A theoretical framework also enhances the rigor and validity of findings. It enables knowledge to be built and shared more effectively within a broad field of study. Without this structure, an application-oriented article lacks depth, content, and systematic analysis (Evans et al., 2011). That leads this study to include only the publications with a theoretical framework. Additionally, an application-oriented literature requires sufficient model or framework details for readers to understand the research basis, study structure, methodological choice, rationale for evaluated results, and future artifact replication (Luft et al., 2022). Along with that, this study also maps the selected publications into five DSR artifact types based on the details of the model. This leads this study to include only publications that provide sufficient details regarding the model or framework of the designed artifact.
TABLE 2 | Inclusion and exclusion criteria.	Inclusion criteria	Exclusion criteria
	Publications that discuss BT adoption in the banking sector	Publications that discuss BT adoption in sectors not related to banking
	Has a theoretical framework	Has no theoretical framework
	Published in the English language	Not published in English
	Application-oriented literature have sufficient details about the model or framework	Application-oriented literature does not have sufficient details about the models or framework


3.3 Search strategy and data extraction
The study used a bottom-up approach to collect sample articles. Following the approach, the study did not initially select the specific outlets for selecting the sample articles. However, the study conducted an independent search using keywords across vital research databases such as Web of Science, Elsevier Scopus, Springer Nature, and IEEE Xplorer. Keywords represent the essence of articles and indicate new literature to examine. The study focused on recent literature, and filtered from 2021 to 15 July 2025, to gather the literature from the past 5 years. Given that the research topic is related to BTB adoption, the terms “blockchain” and “banking” combined with the Boolean operator “AND” were used to identify relevant research about BT adoption in the banking sector. Several other terms, including “block chain,” “bank,” and “distributed ledger,” were also used. Table 3 presents the search terms used on the databases selected for the literature search.
TABLE 3 | Search strings used in database search.	Database	Search query	Number of retrieved articles
	Web of Science	(“blockchain” OR “block chain” OR “distributed ledger”) AND (“banking” OR “bank”) (topic)	1,066
	Publication Years: 2025 or 2024 or 2023 or 2022 or 2021	767
	Document Types: Article or Review Article	614
	Languages: English	606
	Citation Topics Micro: 4.187.2766 Blockchain or 6.3.368 Technology Acceptance Model or 6.10.63 Corporate Governance	395
	Scopus	TITLE-ABS-KEY ((“blockchain” OR “block chain” OR “distributed ledger”) AND (“banking” OR “bank”))	3,086
	AND (LIMIT-TO (DOCTYPE, “ar”))	1,038
	AND PUBYEAR>2020 AND PUBYEAR<2026	776
	AND (LIMIT-TO (LANGUAGE, “English”))	746
	Springer Nature	(“blockchain” OR “block chain” OR “distributed ledger”) AND (“banking” OR “bank”)	14,999
	Content Type: Article or Review Article	3,508
	Start Year: 2021 and End Year: 2025	2,900
	Languages: English	2,866
	Subjects: Blockchain	797
	IEEE Xplorer	(“blockchain” OR “block chain” OR “distributed ledger”) AND (“banking” OR “bank”)	1705
	Year: 2021–2025	1,200
	Publication Type: Journals	106


Total 395 publications are selected for initial identification from Web of Science Database. Total 746 publications are selected for initial identification from Scopus Database. Total 797 publications are selected for initial identification from Springer Nature Database. Total 106 publications are selected for initial identification from IEEE Xplorer Database.
3.4 Content analysis
Content analysis is a versatile method that employs both qualitative and quantitative research techniques. It can explore and analyze data or content obtained directly from written documents and human interaction processes (Forman and Damschroder, 2007). Many IS researchers have applied content analysis across various IS research domains for qualitative and quantitative purposes. For instance, Al-Debei and Avison (2010) used content analysis to examine business model concepts within IS literature, while Arnott and Pervan (2012) analysed previous DSR articles related to decision support systems (DSS) design research. Miah et al. (2017) also conducted qualitative content analysis on DSR articles to examine how these studies utilise DSR methods in IS research. The study adopted Arnott and Pervan’s (2012) approach to analyze extracted articles, which helped generate valuable insights into the current state of BTB research. Figure 2 illustrates how relevant papers were selected based on PRISMA guidelines.
[image: Flowchart titled "Identification of Studies via Databases" showing study selection process. Identified sources: Web of Science (395), Scopus_Elsevier (746), Springer (797), IEEE Explorer (106). Combined result: 2044 studies. Duplicates removed: 236, leaving 1808 studies. 1594 studies excluded for reasons: unrelated topics (463), no theoretical framework (780), insufficient details (351). 214 studies included in final review.]FIGURE 2 | Selection of articles based on PRISMA guidelines.During content analysis, the articles were collected to gain insights into their potential, challenges, applications, and methodologies utilized in BTB. The study was guided by the three phases of preparing, organizing, and reporting described by Elo and Kyngäs (2008). The preparation phase aims to form a categorization based on related and common characteristics from a collection of grouped headings. This includes an interpretation process that helps identify categories that describe the phenomenon that has been analyzed (Elo and Kyngäs, 2008). The first concern is determining what to analyze: in this case, the study gathered 214 articles from databases using research-relevant terms. Each article was manually reviewed in the organizing phase to identify the challenges, opportunities, key methodologies, and how the design was conducted. The selected articles are decent in number and sufficient to represent the objective of this study. These existing BT artifact methodologies are loosely mapped to the explicit DSR artifact types of Hevner et al. (2004). Finally, for reporting purposes, the study has summarized the outcome of the content analysis and represented the findings.
3.5 DSR methodologies
DSR involves developing, implementing, evaluating, and adapting artifacts for problem-solving. Its emphasis on designing and developing these artifacts makes it helpful in creating BTB solution models. DSR provides improvements over traditional methods in designing IS artifacts in domains like business operation (Almtiri and Miah, 2020), higher education (Miah and Solomonides, 2021), smart city initiatives (Miah and Vu, 2020), healthcare management solutions (Miah et al., 2019; Khanom and Miah, 2020; Miranda and Miah, 2023), making understanding it crucial for BTB artifact design. It offers established methodologies for artifact creation and aims to advance ideas, practices, technical skills, and items that support the effective development and management of IS frameworks (Gregor and Hevner, 2013). Hevner et al. (2004) proposed seven guidelines and five artifact types for the design of IS artifacts. DSR is a scientific, critical thinking approach that involves creating new knowledge by designing innovative artifacts and analysing their use and adoption to enhance decision support systems (Hevner, 2007; Hevner and Chatterjee, 2010; Vaishnavi, 2007). Hevner et al. (2004) outlined five DSR artifact types for artifact design: (1) construct, (2) model, (3) method, (4) instantiation and (5) design theory. Additionally, Hevner et al. (2004) proposed the following seven guidelines for DSR methodology: (1) designing artefacts, (2) identifying problems, (3) evaluating designs, (4) making research contributions, (5) maintaining research rigor, (6) designing a search process, and (7) communicating findings.
The study selected DSR for several reasons. Firstly, the proposed IntelliSLR utilizes the DSR methodology to develop the LDA topic analysis model. Secondly, previous BTB studies that used DSR for artifact design were identified and analyzed. Finally, existing BTB applications were mapped to DSR artifact types. Mapping BTB artifacts to DSR artifact types provides a clear picture of the current landscape of BTB artifact types and their maturity. This classification synthesizes heterogeneous contributions and offers design guidance for future BTB research. The mapping shows overall representations of the BTB artifact types and directs researchers towards substantial next steps. Unlike broader empirical or conceptual approaches, DSR provides a coherent, actionable scaffold that makes it uniquely appropriate for mapping, comparing and advancing BTB artifacts adopted in banking applications. From a practical standpoint, future BTB artifacts can be developed following a structured, action-oriented methodology such as DSR, designing artifacts systematically from problem identification, artifact design to evaluation and refinement.
3.6 Topic modelling
The study combines traditional review methods with intelliSLR topic modeling (Kushwaha et al., 2021). The study utilises topic modelling, a probabilistic text-mining technique popular in computer science for extracting information from large text datasets. This approach has been employed in numerous studies (Sabharwal and Miah, 2022; Sabharwal et al., 2022; Abuhay et al., 2018; Grimmer, 2009; Ouhbi et al., 2013) and uses various machine learning (ML) algorithms (Quinn et al., 2009) such as Latent Semantic Indexing (LSI), Latent Semantic Analysis (LSA), Latent Dirichlet Allocation (LDA), Non-Negative Matrix Factorization (NMF), Parallel LDA (PLDA), and Pachinko Allocation Model (PAM). The study designed an LDA-based framework for broad and effective adoption (DiMaggio et al., 2013; Behera et al., 2019; Koltsova and Koltcov, 2013) for the intelliSLR. LDA is an unsupervised, probabilistic ML algorithm that identifies topics by analyzing word co-occurrence patterns across a corpus (Greene and Cross, 2017). Each topic derived from LDA is represented as a probability distribution across documents.
This study highlights the use of LDA in academic contexts and examines four key parameters: text pre-processing, model parameter selection, reliability, and validity. Initially, documents need to be converted into a machine-readable format, focusing only on their most informative features for effective topic modeling. This process involves three stages: pre-processing, topic modeling, and post-processing, as illustrated in Figure 3. To assist future researchers, the authors have shared the artifact’s code on GitHub with default parameters (https://github.com/rafsunsheikh/blockchain_in_banking_slr.git).
[image: Flowchart detailing a two-part process. Part A involves literature review with steps: planning, conducting, and reporting, leading to analyzed research papers. An arrow points to "Convert PDF to document format." Part B, labeled "Pre-processing and Topic Modelling," includes steps: load data, optical character recognition, filter non-English words, tokenization, paper cleaning, lemmatization, and removal of stop words, leading to topic modelling.]FIGURE 3 | Proposed LDA framework adopted from Sabharwal and Miah (2022).3.6.1 Pre-processing
Székely and Brocke (2017) explained that pre-processing is a seven-step process, which is explored below and referred to in Figure 3 as part B:
	Load data: The text data file is imported using the Python command.
	Optical character recognition (OCR): characters are recognised using OCR from the PDF files and converted to text.
	Filtering non-English words: Non-English words are removed.
	Document tokenization: Split the text into sentences and the sentences into words. Convert words to lowercase and remove punctuation.
	Text cleaning: The text has been cleaned using portstemmer.
	Word lemmatization: Words in the third person are changed to the first person, and past and future verb tenses are changed into the present.
	Stop word removal: All stop words are removed.

The selected research papers were stacked into a Python environment and converted into a single text file at this stage. The seven DSR steps have been carried out, as described earlier in the methodology.
3.6.2 Topic modelling using LDA
As shown in Figure 3, part B, all 214 selected research articles were chosen for LDA topic modelling. The LDA model results include the coherence score for each selected topic and a list of the most common words associated with each.
3.6.3 Post-processing
The post-processing stage aims to identify and label relevant topics for the literature review. The output of the LDA model is a list of topics accompanied by probability scores for each publication. The algorithm assigns each publication to a topic and ranks the list based on the highest probability for each publication-topic pair. To minimize topic identification errors, the most frequent words in each topic are inspected, and the publications are reviewed. After reviewing the topics, they will be presented as a ranked list.
As shown in Equations 1, 2, LDA defines each word in each document as coming from a topic, and the topic is selected from a set of keywords with two matrices:
Θtd=Pt|d(1)
Φwt=Pw|t(2)
And, it can be said that the probability of a word in a given document, i.e., Ρw|d, is equal to:
∑t∈Tpw|t,dpt|d
where T is the total number of topics. Let’s assume there are W keywords for all the documents.
After assuming conditional independence, it can be stated that,
Pw|t,d=Pw|t
And hence Pw|d is equal to
∑t=1Tpw|tpt|d
That is the dot product of Θtd and Φwt for each topic t.
4 FINDINGS
In the findings, the study presents top topics and their associated keywords, along with the distribution of the topics and their graph visualization, constructing tables for existing studies based on phases, methodological classification, BT features explored, and the application areas in each phase.
4.1 Topic modelling results
The study discusses the intelliSLR findings of the 214 selected articles. The implication of LDA has gathered some interesting topic areas from the collection of publications. The following stages present the LDA topic modelling findings.
The LDA topic model primarily depends on two key parameters: the ‘id2word′ dictionary and the “corpus—doc_term_matrix.” The model is configured to identify 20 topics, each characterized by a set of 20 keywords, with each keyword holding a specific weight within its topic. These topics, such as Topic 0, are examined and interpreted within the LDA framework, as shown below:
(0,’0.024*“blockchain” + 0.014*“banking” + 0.013*“digital” + 0.013*“technology” + 0.011*“financial” + 0.010*“bank” + 0.009*“central” + 0.007*“banks” + 0.007*“cbdc” + 0.007*“study” + 0.006*“payment” + 0.006*“system” + 0.005*“currency” + 0.005*“transactions” + 0.005*“security” + 0.004*“analysis” + 0.004*“sector” + 0.004*“nan” + 0.004*“transaction” + 0.004*“business”’)
Determining the optimal number of topics involves building LDA models with varying K values and choosing the highest coherence score. Typically, selecting the “K” where topic coherence growth slows down results in meaningful and interpretable topics. However, choosing a much higher “K” can lead to finer sub-topics but may cause keywords to repeat across multiple topics, reducing clarity.
Model perplexity and topic coherence values for 20 topics are −7.28864544189294 and 0.33667478698675, respectively. A lower perplexity indicates a better model for measuring the efficiency of the LDA model. Topics and associated keywords were analyzed using an interactive chart with the pyLDAvis package. This visualization displays 20 topics and the most salient terms within each, but these topics overlap, as shown in Figure 4, meaning keywords are repeated across them. Due to this overlap, the decision was made to set num_topics = 11, which is presented in the PyLDAvis Figure 5. Each bubble on the left plot represents a topic; larger bubbles indicate more prominent topics. A good topic appears as a large, distinct bubble spread across the graph, rather than clustered in one area. Conversely, a model with many overlapping, small bubbles grouped together suggests too many topics, as seen in Figure 4.
[image: Intertopic distance map and bar chart. The map on the left uses multidimensional scaling to show the relative distance between 20 topics, represented as circles of varying sizes. A legend indicates marginal topic distributions of two percent, five percent, and ten percent. On the right, a bar chart displays the top 30 most salient terms, such as "cbdc" and "central," with bars showing overall term frequency. A slider at the top adjusts relevance metrics. Below the chart, a key describes the color-coding for overall and estimated term frequencies.]FIGURE 4 | PyLDAvis graph with 20 topics of BT adoption in the Banking sector.[image: Intertopic Distance Map showing ten topics with varying circle sizes and positions, indicating relationships via multidimensional scaling on the left. On the right, a bar chart lists the top 30 most salient terms, such as "digital," "blockchain," and "banking," with frequencies illustrated. A relevance metric slider is at the top. A marginal topic distribution key is at the bottom left.]FIGURE 5 | PyLDAvis graph with eleven vital topics of BT adoption in the Banking sector.Bubbles that are farther apart indicate greater variation. For example, topic 1 covers blockchain technology adoption in banking and financial sectors, including digital banking, fintech research, analysis, and management.
Red bars indicate how many times a specific topic produced a particular term. For example, in Figure 6, the word “blockchain” appears approximately 800 times overall, with 250 occurrences within topic 1. The word with the longest red bar is the most frequently used among the keywords associated with that topic. A good topic model features large, distinct bubbles spread across the chart. As shown in Figure 6, the bubbles tend to cluster in one area. One practical use of topic modeling is identifying the main topic in a sample document. The study determines the topic with the highest percentage contribution in that document, as demonstrated in Figure 7.
[image: Intertopic Distance Map and bar chart illustrating topic modeling results. Left: Bubble chart showing distances between 11 topics, with Topics 1 and 8 overlapping. Right: Bar chart displaying the top 30 most relevant terms for Topic 1, such as "blockchain" and "technology," with bars indicating overall and estimated term frequencies.]FIGURE 6 | PyLDAvis graph with topic 1.[image: A table displays information related to documents and their associated topics. Columns include Document Number, Dominant Topic, Topic Percentage Contribution, Keywords, and Text. Each row lists details for a specific document, highlighting the contribution score and relevant keywords like "blockchain," "financial," "bank," and "technology." The text provides additional context through a series of related terms in brackets.]FIGURE 7 | Dominant topics with topic percentage contributions.The post-processing step was to analyze the findings and create a clear depiction of the topics. This involves evaluating the most frequently used words that distinguish each topic. LDA yields soft clusters where documents and keywords can be spread across multiple topics. Because our corpus shares domain-generic terms (e.g., blockchain, banking, technology), several topics exhibit surface overlap. To interpret the keywords and their overlaps, the study treated blockchain, banking, bank, technology, financial, and study as background words for labelling purposes. And it focused on the differentiators keywords like security, framework, fintech, system, management, credit, central, CBDC, currency, and others. Table 4 displays the top ten topics numbered from 0 to 9, which list the topic numbers and related words. Topic 0 overlaps with generic adoption topics, but uniquely brings security or governance. Topic 1 has no unique differentiator, promotes generic adoption, and is a near duplicate of topic 6. Topic 2 is CBDC-focused and co-loaded with system integration. Topic 3 is about general adoption with the FinTech and innovation lens. Topic 4 sits between CBDC (Topics 2 and 5) and Fintech (Topic 3). Topic 5 concerns CBDC issuance, and topic 6 has no unique differentiator. Topic 7 overlaps with topic 3, keeping a sector-level market or industry view. Topic 8 shows a distinct IT or operational management angle. Moreover, topic 9 is the only topic about credit, lending, or credit risk use cases.
TABLE 4 | Topic words for the top 10 topics.	Topic number	Topic words
	0	blockchain, banking, technology, financial, study, banks, security, framework, business, bank
	1	blockchain, technology, banking, study, banks, financial, bank, digital, sector, business
	2	bank, digital, central, blockchain, financial, cbdc, currency, banking, technology, system
	3	blockchain, financial, banking, technology, banks, fintech, analysis, study, sector, digital
	4	blockchain, banks, bank, technology, study, digital, banking, fintech, cbdc, central
	5	digital, blockchain, bank, study, central, banks, technology, banking, currency, financial
	6	blockchain, technology, banking, study, banks, financial, bank, digital, sector, business
	7	banking, blockchain, financial, fintech, technology, digital, study, banks, sector, bank
	8	blockchain, banking, technology, banks, bank, digital, financial, analysis, system, management
	9	blockchain, banking, bank, study, technology, financial, system, business, sector, credit


To identify more detailed insights, the study conducted a detailed content analysis of the reviewed literature.
4.2 Content analysis findings
In this study, the content analysis provides overall descriptions of the selected articles as well as classified the articles based on the technological adoption phases. The overall descriptions include year-wise classification, country-wise classification (country of origin), methods utilised, most publishing journals, and applications area in focus, and BTB application mapping with DSR artifact types of the reviewed articles.
The study observed an increase in BT in banking research from 2021. There is a substantial increase in publications year over year. This indicates that both academia and industry have started to take BT seriously. Figure 8 shows the trend of publications.
[image: Bar chart titled “Year-Wise Classification” showing data from 2021 to 2025. The values are 2021: 20, 2022: 36, 2023: 57, 2024: 60, and 2025: 41. There is an upward trend from 2021 to 2025. Data collected for year 2025 is up to July, which indicates that, the accumulated number of BT-related publication of 2025 will exceed previous years.]FIGURE 8 | Year-wise classification.In Supplementary Table A1, the study lists the top 29 publishing journals year-wise, observing that IEEE Access (6) has published the most articles, followed by SN Computer Science (4), RIBAF (3), TFSC (3), JCBTP (3), and so on. This indicates that this research area has caught the attention of most of the high-ranking journals in this domain.
Based on the literature, the study observed that digital adoption of traditional banking systems had the most publications, followed by other application areas like CBDC, digital and mobile banking, security-related topics like cybersecurity, AML, fraud detection, KYC and asset recovery, FinTech, and sustainable banking topics like open banking and circular economy. Other subject areas like retail banking, regulatory and legal aspects, credit risks, and remittance are also explored for BT research. Counting the number of BT studies in banking application areas gives a landscape map regarding the amount of previous work in each area. This establishes the denominator for later, deeper analysis. This helps future researchers to compare counts across areas, revealing under-researched niches and over-represented topics, guiding where rigorous studies are most required. Table 5 presents the classification of the reviewed literature according to the application areas.
TABLE 5 | Application area-wise classification.	Subject areas	Total
	Traditional Banking Digital Adoption	60
	CBDC	33
	Digital Banking (26), mobile banking (6)	32
	Cyber Security (19), money laundering (3), fraud detection (2), KYC (2), asset recovery (1)	27
	FinTech	25
	Open Banking (7), sustainability (3), circular economy (1)	11
	Retail Banking	11
	Regulatory Aspects	9
	Credit Risk	4
	Remittance	2


Figure 9 presents the methodology-based classification of the selected research publications. It can be observed that among the reviewed literature, 33% are exploratory studies, 22% are modelling-based studies, 14% are literature reviews, 9% are research focused on conceptual or theoretical frameworks, 7% are surveys, and 6.5% are case studies. Figure 10 illustrates the mapping of BTB applications with DSR artifact types. 33% of BTB applications match the characteristics of the instantiation artifact type, followed by 23% as construct, 21% as method, 13% as model, and 10% as design theory, respectively.
[image: Bar chart titled "Methodological classification" showing percentages for different research methods. Exploratory is highest at 32.71 percent, followed by modeling at 21.96 percent, and literature review at 13.55 percent. Other methods include conceptual, survey, case study, with the lowest being experiment at 0.47 percent.]FIGURE 9 | Methodological classification.[image: Bar chart showing percentages of different categories: Instantiation at 33.18%, Constract at 22.90%, Method at 21.03%, Model at 13.08%, and Design Theory at 9.81%. Instantiation has the highest percentage, while Design Theory has the lowest.]FIGURE 10 | Mapping of BTB applications with DSR artifact types.4.3 Classification of articles based on technological adoption phases
This section classifies the articles based on the perspectives regarding conceptualization, design, adoption, and implications. Hence, the study determined three major phases: pre-adoption, adoption, and post-adoption of BT in banking. Table 6 summarizes the classification findings based on three technological adoption phases. The details of the classified articles are presented in Supplementary Appendix B.
TABLE 6 | Summary of content analysis findings based on the phases.	Dimensions	Themes	Pre-adoption	Adoption	Post-adoption
	Methodological Classification	Case-study	5	2	7
	Conceptual framework	12	1	5
	Decision-support framework	1	4	1
	Delphi	3	-	1
	Experiment	1	-	-
	Exploratory	29	3	35
	Grounded theory	1	-	1
	Literature review	16	-	10
	Modelling	4	37	4
	Mixed	-	3	-
	Simulation	2	1	1
	Survey	7	1	7
	Application areas	Traditional Banking Digital Adoption	22	9	28
	CBDC	16	8	8
	Digital Banking, mobile banking	10	7	12
	Cyber Security, money laundering, fraud detection, KYC, asset recovery	7	13	5
	FinTech	9	4	9
	Open Banking, sustainability, circular economy	3	4	4
	Retail Banking	5	4	2
	Regulatory Aspects	7	-	2
	Credit Risk	-	2	2
	Remittance	1	1	-
	BT Features	Immutability	7	3	6
	Privacy	12	7	4
	Provenance	9	2	5
	Risk management	11	2	8
	Security	10	13	8
	Smart contract	2	10	3
	Traceability/tracking	8	3	14
	Transparency/visibility	6	8	15
	Trust	15	4	9


4.3.1 Pre-adoption phase
This phase involves the prerequisites for adopting BTB, including designing and executing pilot projects and understanding bank managers' intentions, either central, national, or commercial banks, regarding BTB adoption. Under this theme, 84 articles have been classified. Supplementary Tables B2–B4 detail the methodologies used by authors under the pre-adoption phase, the subject areas of the articles, and the BT features examined in this context, respectively.
A broad spectrum of studies has examined the potential benefits and implications of CBDC design. CBDC can influence financial stability and institutional structures (Kosanović, 2025). Many countries are planning to transform their traditional database-based transactional system with CBDC. It can also modernize payment systems and tax policy frameworks (Stöckel, 2025; Nascimento et al., 2024). When implemented using permissionless distributed ledger technologies (DLTs), their utility in banking operations will significantly increase (Guo R et al., 2024). Some researchers have proposed technical enhancements such as Layer 2 rollups for better privacy and scalability (Nyffenegger, 2024), and have also highlighted sociopolitical blind spots in institutional narratives around CBDCs (Swartz and Westermeier, 2023). Also, permissioned blockchains have been recommended for CBDCs due to their controlled access, but scalability remains a concern (Zhang and Huang, 2021). A good number of studies have identified motivations, policy frameworks, and design models (Dionysopoulos et al., 2023; Ozili, 2022a; Ozili, 2022b; Cioroianu et al., 2023) can be challenges for CBDC adoption.
Blockchain can potentially mitigate governance issues and credit risks in conventional banking systems, as surveyed in Bangladesh (Islam et al., 2025). In China, strategic frameworks combining artificial intelligence (AI), big data, internet of things (IoT), and blockchain are expected to improve FinTech competitiveness among banks (Wang S. et al., 2025). Swiss banks emphasize regulation and trust over present banking methods and consider operational transformation through blockchain (Schueffel and Stuessi, 2025). Cybersecurity and privacy are major concerns across regions, which brings the discussion of BT adoption (Wang et al., 2024). In the UAE, Islamic banks have demonstrated investment willingness to embrace BT to enhance their service efficiency (Mbaidin et al., 2023b). Regional case studies add a different perspective to BT adoption. In Jordan, Islamic banks are influenced by economic efficiency, training, and technological turbulence in their BT adoption decisions (Alnsour, 2024). After the latest pandemic, Sub-Saharan Africa has built toward digital infrastructure, growing their interest in blockchain and AI (Salimi, 2025).
New architectural and trust frameworks are also gaining attention. ZKP-trust security architectures powered by blockchain are proposed for better data integrity (Chaudhry and Hydros, 2023). Creative implementations such as time-banking for elderly care and decentralized identity solutions can also offer new directions (Chen et al., 2022; Zainal et al., 2022). Blockchain can improve business intelligence and audit mechanisms, combining with IoT (Ji and Tia, 2021; Al-Khasawneh and Al-Khasawneh, 2023). Despite considerable benefits, blockchain’s widespread deployment is still limited, constrained by cost, regulation, and infrastructure (Osmani et al., 2020; Khanna and Haldar, 2022).
4.3.2 Adoption phase
This phase relates to early adoption projects, adoption opportunities and challenges, and decisions related to BT adoption. A total of 54 papers have been classified under this category. Supplementary Table B4 represents methodologies followed by the authors utilised under the adoption phase. Supplementary Table B5 presents the application subject areas of the articles. Supplementary Table B6 presents BT Features explored under the adoption theme.
Blockchain technology is transforming the banking sector by enhancing trust, transparency, security, traceability, and privacy. Financial institutions are increasingly adopting blockchain-based Know Your Customer (KYC) systems to securely stream the onboarding process for new customers (Karadag et al., 2024; Kumar C. V. et al., 2024). These solutions reduce onboarding costs and improve data security. Similarly, advanced identity verification systems using blockchain have been developed to enhance financial privacy and regulatory compliance (Lazcano, 2024; Liao et al., 2022; Riad and Elhoseny, 2022). In India, blockchain adoption in banks has significantly improved banking performance by enabling competitive advantage (Garg et al., 2023). Integration with AI for fraud detection and real-time response is also gaining attention (Roy and Prabhakaran, 2025; Hajiabbasi et al., 2023; Liu and Li, 2022). In Pakistan, blockchain-based credit availability systems have improved SMEs’ access to digital and mobile banking (Rehman et al., 2023).
Developing secure and scalable transaction models has been a key area of research. Blockchain-based frameworks such as HACECA and IoTBlockFin enhance transaction security, speed, and fraud prevention (Chorey and Sahu, 2024; Syed and Ahmad, 2024). Others have proposed systems like checkpoint models and microsegmentation for cyberattack prevention in e-banking (Chorey and Sahu, 2024; Al-Zubaidie and Jebbar, 2024). Secure cross-border remittance and offline CBDC systems also highlight the adaptability of blockchain in improving cash flow and reducing infrastructure dependence (Mor et al., 2024; Attarde et al., 2024). In central banking, blockchain is explored for complex applications such as foreign exchange reserve management and secure CBDC transaction models. Full Homomorphic Encryption (FHE), smart contracts, and hybrid consensus mechanisms3 are used to enhance security and efficiency (Shafin and Reno, 2024; Islam and In, 2024). Banking institutions often face trilemma among scalability, decentralization and security (Reno and Roy, 2025). It is difficult to enhance all three factors altogether. In ideal use cases, any two of the factors can be made efficient, while compromising the other one. This trilemma factors are a ongoing research problem. Several research have emphasized on scalability issue, where BT network can perform more transactions in a single second. Meanwhile, research on permissioned and modular hybrid blockchain systems helps overcome regulatory and specifically scalability challenges in BT solution deployments (Zhang et al., 2021; 2023; Benedetti et al., 2025). Emerging solutions like CBP2P payment systems, ZKP-trust models, and quantum-resistant CBDC settlement frameworks guide to the future of decentralized finance (Peng et al., 2022; Chaudhry and Hydros, 2023; Lee et al., 2021). While blockchain has proven beneficial for cost savings, credit risk control, and disintermediation in post-trading and letters of credit (Cucculelli and Recanatini, 2021; Fridgen et al., 2021), researchers and industry experts are continuously putting more focus on the regulatory frameworks and policies remain more technical factors while developing blockchain adoption strategies (Chen et al., 2021; Ramchandra et al., 2021; Komatiguntala et al., 2025).
The role of blockchain in open banking is also emerging. Secure authentication and access management systems improve user trust and privacy (Tsai et al., 2024; Liao et al., 2022). Permissioned blockchain frameworks help manage consent and compliance in real time (Ghosh et al., 2024), while cloud-hosted financial data is safeguarded using blockchain-based access control (Riad and Elhoseny, 2022). Supply chain finance and construction sectors see improved transparency and automation through blockchain-based bank transactions (Scott et al., 2024; Scott and Broyd, 2024; Kao et al., 2022).
Globally, the adoption strategy of BT in banking varies by region and cultural expectations. In Cambodia, factors such as trust and social influence are significant influencers for BT adoption (Chov and Ou, 2022), while in Latin America, information security models are getting priority in their central bank operations (Romero et al., 2023). Italy’s Spunta project has achieved interbank transparency and efficiency (Cucari et al., 2021). As Indonesia’s finTech growth in Islamic banking faces challenges due to outdated IT infrastructure, they are shifting to better system integration, specifically adopting BT in the banking sector (Iskandar et al., 2022).
4.3.3 Post-adoption phase
This phase is related to the outcomes of implementing BT either through a virtual platform, a simulation, or in a real-world scenario. This sub-section also discusses whether the outcomes are positive and meet or go beyond the expectations at the pre-adoption and adoption phases. A total of 76 studies fall under this phase. Supplementary Table B7 represents methodologies followed by the authors utilised under this theme. Supplementary Table B8 represents the application subject areas of the articles. Moreover, Supplementary Table B9 represents BT features explored under the phase.
Integrating blockchain and FinTech rapidly transforms global banking systems, improving operational efficiency, trust, and security across regions. In Taiwan, organizational and technological factors were identified as key enablers for blockchain adoption in banks (Lu et al., 2024), while in Spain and Australia, blockchain enhanced banks’ dynamic capabilities and financial performance (Ogunrinde et al., 2025; Almadadha, 2025). Similar benefits were observed in Jordan and the UAE, where blockchain reduced costs, improved accounting information systems, and strengthened business outcomes (Zaqeeba et al., 2024; Al-Dmour et al., 2024; Ahmed, 2025). In Nigeria and Bahrain, blockchain adoption led to better financial reporting and bank performance (Ajape and Adelowotan, 2025; Naser et al., 2024; Odunayo et al., 2023). Meanwhile, countries like the USA and China are leveraging blockchain for real-time audits, cybersecurity, and improved market efficiency (Wang et al., 2022; Ullah et al., 2024; Guo S et al., 2024; Thommandru and Chakka, 2023; Thambirajan and Devaraj, 2025; Liao et al., 2022; Kanu et al., 2022).
CBDCs continue to attract global attention. Researchers have mapped key trends, identified security and legal challenges, and confirmed that BT-based models enhance security and preserve privacy in CBDC systems (Banerjee and Sinha, 2024; Lee et al., 2021; Miernicki, 2023; Wang et al., 2022). Additionally, the benefits of CBDC issuance include GDP growth and improved monetary policy (Barrdear and Kumhof, 2021). However, risks vary across regions, with DeFi’s Total Value Locked (TVL) growth modestly disrupting traditional bank deposits and requiring tailored regulations (Harir and Mkaddem, 2024; Frolov et al., 2024). BT-driven CBDC frameworks have also supported financial inclusion and real-time audits (Tunzina et al., 2024; Sethaput and Innet, 2023). In addition, hybrid models using AI and blockchain help improve credit access and monitor government debt spillovers (Roy and Prabhakaran, 2025; Wang et al., 2023). Blockchain integration into accounts receivable and lending has shown promise in improving SME financing and profitability (Zhang et al., 2023; Iacoviello and Bruno, 2023).
Blockchain continues to reshape banking models, especially regarding strategic innovation and efficiency. Blockchain adoption is also linked to UN sustainability goals, though energy use and data quality remain concerns (Griffiths and Baudier, 2023). In regions like Vietnam and Jordan, Industry 4.0 technologies, including blockchain, AI, and cloud computing, are bringing digital transformation, requiring robust ICT infrastructure and cybersecurity (Ngoc Thach et al., 2021; Haridan et al., 2023). Case studies in Italy, Egypt, and India have demonstrated successful BT adoptions in interbank systems, fund transfers, and banking reconciliation (Cucari et al., 2021; Murad and Musbah, 2021; Ravi, 2021). Meanwhile, legal and geopolitical factors shape blockchain adoption, as seen in Turkey’s speculative crypto narratives and EU CBDC regulation debates (Hoyng, 2023; Miernicki, 2023).
The future of banking lies in balancing blockchain innovation with policy and infrastructure readiness. Smart contract-enabled blockchain models benefit cross-border trade, large-value payments, and mobile services, improving efficiency and reducing costs (Wandhöfer, 2022; Alsalim and Ucan, 2022). Studies also suggest that blockchain reduces market volatility, strengthens monetary sovereignty, and drives circular economy goals through inclusion and traceable finance (Ozili, 2022a; Othman et al., 2022; Afolabi and Olanrewaju, 2023). As blockchain evolves from pilot projects to full-scale adoption, its impact on operational models, competitive advantage, and sustainability will depend on institutional agility and smart regulation (Rajnak and Puschmann, 2020; Damiani and Tumelero, 2023).
This paper examines existing studies of BT adoption in banking sector, with a special focus to reveal on how BT architectures are evolving. The study’s analysis has scrutinised 214 relevant articles from peer-reviewed journals across four databases, covering 2021 to 2025, through an intelligent literature review by a combined approach of content analysis and Latent Dirichlet Allocation (LDA) topic modelling. From an information systems viewpoint, the study divided the findings into three phases: pre-adoption, adoption, and post-adoption, highlighting blockchain’s dimensions, applications in banking, competitive advantages, the current banking landscape, and the challenges that inhibit widespread adoption of BT based banking systems.
5 DISCUSSION
This study examined existing BT studies from a new perspective of IS to represent insights of the BTB adoption, developing a new intelligent SLR approach through a combined iterative procedure involving LDA topic modelling and traditional content analysis. This framework is called as intelliSLR, which was helpful to researchers harnessing sample articles from a huge literature. However, the analysis has scrutinised 214 relevant articles from peer-reviewed journals across four databases, covering 2021 to 15 July 2025. From an IS viewpoint, the study divided the findings into three phases: pre-adoption, adoption, and post-adoption, highlighting blockchain’s dimensions, applications in banking, competitive advantages, the current banking landscape, and the challenges that inhibit widespread adoption of BTB.
This study has identified a novel opportunity for using DSR of IS in developing BTB solutions. Only a few studies explicitly employ DSR as their methodological approach in the banking sector. As a modern IS method, DSR offers explicit approaches that emphasize not only IS design innovation, such as product and process perspectives with special focus on methodological innovation. DSR demands both rigorous knowledge contribution and practical relevance for stakeholders. While many studies describe the design process, few produce artifacts with a strong theoretical focus. Although numerous BT-based banking applications have been created without employing a DSR framework, their theoretical contribution and the clarity of their design are limited, reducing their potential as formal design artifacts for future adaptation or broader application, as found. However, understanding the development methodologies and design issues related to BTB is crucial for new knowledge generation for BT designers, IS researchers, and industry practitioners, supporting further innovation in BT applications.
The study’s review has confirmed several well-known trends in BTB. Studies consistently identify BT, especially permissioned ledgers and smart contracts, as key frameworks. The increase in publications from 2021 to July 2025 indicates growing academic and industry interest in BT-driven research. As detailed in Supplementary Appendix B, these works cover a wide range of applications, including FinTech, CBDCs, KYC systems, and fraud prevention. Looking ahead, the future of BT involves better integration with traditional systems, regulatory compliance, scalable infrastructure improvements and corporate social responsibility (Ding et al., 2024). Challenges include the complexity of legacy banking workflows and confidentiality issues in financial data sharing, which make cross-chain protocols and privacy tools like ZKPs and ring signatures more relevant. Nonetheless, in-depth research using these advanced models remains limited due to technical hurdles and a lack of extensive empirical benchmarking.
The findings suggest that while blockchain is often praised for its ability to “let consensus determine trust” instead of relying on intermediaries, these systems need design frameworks for design and adoption. This is especially true in areas like digital identity verification and automated compliance, where complex policy rules must be embedded in smart contracts.
5.1 Theoretical implications
The study developed a new intelligent SLR methodology and demonstrated its application, presenting a combined intelligent review that leverages content analysis and LDA topic modeling to review huge literature. The framework has informed through Hevner et al. (2004) seven DSR guidelines. The methodological framework could further guide new researchers on conducting an integrated intelligent literature review for achieving more accurate insights. Consequently, the study expands existing knowledge by introducing an intelligent literature review approach to save time and effort for future scholars. The study highlights the initial stage of DSR in BT deployment, noting that researchers and banking professionals typically lack familiarity with DSR guidelines. Moreover, the findings ensure DSR could be a guide for BT research, emphasizing seven key guidelines: (1) design as an artifact, (2) problem identification, (3) design evaluation, (4) research contributions, (5) research rigor, (6) designing a search process, and (7) communicating research findings. However, limited research on how DSR guidelines can be effectively used is yet to be revealed. The study endeavors to expand the DSR methodology by integrating blockchain technology to analyze past literature.
5.2 Practical implications for banking professionals
Beyond its theoretical contributions, this study offers substantial practical value for banking professionals. It synthesises the state of BT adoption in the banking domain into an actionable knowledge base that can inform artifact planning and delivery. Specifically, the review provides practitioners with a structured pathway for designing new BT artifacts, from requirements analysis, problem scoping, architecture selection, design controls, to development, evaluation, and deployment in production settings. By aligning these activities with DSR guidelines, practitioners can articulate the artifact and its novelty and demonstrate both rigor and relevance to stakeholders. The study further supports decision-making by sharing the potential of problem solving in different application areas, as well as mapped BT artifacts into DSR artifact types will help the practitioners choose requires category of artifacts in the specific problem case. The study also helps highlighting governance mechanisms for consortium operation and identifying transformation patterns with legacy systems and regulatory reporting flows. In practice, banking professionals can use the findings to prioritise high-friction, multi-party processes; select appropriate category, data management, and confidentiality mechanisms and design reliable BT artifacts. In this way, the study functions as a reliable, end-to-end reference for banks seeking to de-risk adoption, accelerate time-to-value, and scale blockchain solutions under real operational and regulatory constraints.
6 CONCLUDING REMARKS AND FUTURE RESEARCH
The study has produced some interesting insights of BTB adoption from an IS point of views, through a comprehensive analysis. The literature analysis can be viewed as an innovative approach that combines content analysis and topic modelling, which has not been sufficiently addressed or applied in existing BTB studies, especially for identifying BT transformation and stages of BT adoption. This study demonstrated that BTB has progressed beyond exploratory proofs toward targeted application, most notably on permission blockchain and smart-contract workflows, although the knowledge creation in this domain remain fragmented. Using an intelligent SLR mechanism (intelliSLR), this study combines topic modelling with qualitative synthesis, and mapped 214 studies (2021 to July, 2025) across three adoption stages and classified contributions into DSR artifact types.
The findings reveal a rapid rise in publications related to BT in banking, which can be categorized into three technological adoption stages. Over the years, many studies have concentrated on BT adoption opportunities and challenges as part of pre-BTB adoption exploration. Others have implemented BT in various banking areas to achieve operational transformation and benefit from decentralization features of BT. Several studies have also assessed the outcomes of BTB as a post-adoption evaluation. The review also highlights application areas and methodological classifications used in banking research across these 214 articles. Few BTB studies explicitly adopt DSR as their methodology. Most rely on traditional systems development, but they often lack a thorough design and evaluation framework, and informed participation throughout the development is infrequent. Notably, the study found that, although many BTB applications have been developed, their design specifications are often imprecise, restricting their usefulness for future adoption or broader application. In the study, existing BTB applications are mapped into five DSR artifact types, serving as existing design knowledge for future DSR researchers interested in BTB research. Future researchers can develop intelligent SLR model, similar to the study following DSR guidelines, similar to the LDA topic modeling approach, using LSTM or Google BERT so that researchers can reveal more untold insights from the literature and reduce the time required in manual literature review procedures like context analysis, allowing them to review large volumes of literature quickly. Moreover, the evidence from the study points to clear opportunities including process transparency, auditability, and programmable compliance. The study identified some clear research gaps including limited evaluation under realistic banking operations, inconsistent reporting of privacy or confidentiality controls, and weak articulation of reusable, theory-informed artifacts.
BTB is becoming a key research area where IS is well positioned to contribute. However, existing works in this area has been fragmented and lacks coordination. While some system development examples are emerging, they are mainly isolated projects or developer-led applications, often not following best practices. Without a research-driven development approach, their broader contribution to knowledge remains limited. To accelerate impact, collective research grounding in relevant literature is now essential in BTB domain. The study can help developing in a modern research paradigm to design BTB artifacts following DSR and report transparent, reproducible evaluation, benchmark scalability, privacy and interoperability using structured workloads and metrics relevant to regulated finance. The study can also support in standardising integration patterns for legacy systems and architectural design documentation and synthesis to track rapid developments without sacrificing research rigor. Consolidating around these priorities will convert evolutionary prototypes into effective banking systems advancing both academic contribution and operational practices, which could be interesting study avenue for future research.
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FOOTNOTES
1As Nakamoto (2008) defined earlier from a technical standpoint, the blockchain technology is an encrypted, linked, and timestamped distributed database (ledger) where nodes in the network reach consensus on its status through a consensus mechanism.
2A ZKP model provides proof of the identity of individuals without providing the individuals personal information (Goldwasser et al., 1989).
3Hybrid consensus mechanisms are blockchain consensus protocols that combine two or more consensus schemes like Proof-of-Work (PoW), Proof-of-Stake (PoS) or Practical Byzantine Fault Tolerance (PBFT) to leverage each scheme’s strengths and mitigate their weaknesses (Chen et al., 2025).
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