



INVESTIGATING THE SYNERGIES OF INTEGRATING BLOCKCHAIN AND ARTIFICIAL INTELLIGENCE IN THE ACCOUNTING PROFESSION

Abstract: Blockchain and artificial intelligence (AI) have gained traction since the Fourth Industrial Revolution (4IR) emerged as technologies that could transform the accounting profession by significantly changing the accounting and audit of financial information and providing continuous assurance of financial data for entities. A qualitative research approach was adopted through a literature review. The arguments in this study draw from a literature perspective analysis of current developments and case studies on the subject by illuminating the potential benefits of integrating blockchain and AI in accounting, paving the way for future research and implementation. The paper, through evidence from the big four accounting firms, Deloitte, Ernst & Young, PricewaterhouseCoopers, and KPMG, led to the identification of six major synergy areas, namely automated accounting systems, increased speed and accuracy, secure accounting systems, improved audit trail systems, reduced financial costs, and quick decision-making. Although these synergies were identified, the study primarily focused on the positive factors of integrating blockchain and AI without considering the downsides. Future studies could focus on the advantages and disadvantages of integrating the two technologies. The paper provides accounting professionals with a new perspective on enhancing the accounting and auditing process through synergies from blockchain and AI. It contributes to the current literature by addressing challenges, such as aggregating and sharing accounting information among users of financial information. Decision-making could be enhanced by the ability of blockchain to provide immutable, verified, shared, and verified data and AI’s ability to learn from data by recognising and applying patterns to financial data.
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Introduction

Blockchain and Artificial Intelligence (AI) are revolutionary technologies reshaping various industries, including the financial sector (Adeyeri, 2024).  These technologies, amongst other technologies, have received significant attention in the workplace since the Fourth Industrial Revolution (4IR) emerged. Through the 4IR, many opportunities and challenges are envisaged in a digitised world of work (Tsiligiris and Bowyer, 2021).  The technological advancements dominating the workplace are indicative that 4IR and the disruptive trends will augment current jobs and change the future of many professions (Landsberg and van den Berg, 2023). 

Many industries have adopted or are in the process of adopting the 4IR technologies into their business processes, which prompts researchers to investigate their significance in transforming the accounting profession. Like any profession in the 21st century, the accounting profession is threatened by the effects of 4IR, which projects the future of work where humans, information, and communication technologies are intertwined, and globalisation accelerates (Zainuddin and Sulaiman, 2016). Industries and professions that will survive the 4IR advancements are those that are strategically positioned in terms of their response to these technology advancements. In the evolution of the 4IR, blockchain and artificial intelligence have emerged as critical disruptive technologies that could revolutionise Accounting in the 20th century (Swan, 2015, Yerman, 2017).   Deloitte embarked on a blockchain initiative in 2014 (2016); Ernst & Young was the first consultancy firm to use Bitcoin and other blockchain technologies (2017b); KPMG also partnered with Microsoft in the application of blockchain technology in business propositions and processes,(KPMG, 2017). On the other hand, Artificial Intelligence has not only been applied in accounting for many years (Greenman, 2017) but is soon expected to drive most core functions of accounting firms  (Dilek et al., 2018).  This paper draws on a systematic literature review of recent research published research to analyse the integration of blockchain with AI in accounting by describing potential benefits and challenges and prospective directions for future studies into combining blockchain with AI. Whereas most studies have focused on separate applications of blockchain and artificial intelligence technologies in the accounting profession, this paper explores the synergies of integrating these technologies into the accounting profession. The acceleration of the digital transformation augments the value and relevance of this study through the 4IR and how integrating technologies like blockchain and AI could leverage benefits for the accounting profession. We begin by critically examining the existing literature on the subject, followed by an account of the methodology employed in the paper. This will be followed by presenting results and a discussion of findings, after which a conclusion and recommendation are presented.

Problem Statement

Integrating blockchain technology and artificial intelligence (AI) in accounting presents a promising frontier for enhancing financial transactions and reporting accuracy, security, and efficiency. Despite the potential benefits, there are significant challenges and uncertainties regarding the practical implementation, interoperability, and the extent to which these technologies can be synergised to transform traditional accounting practices. Key issues include the compatibility of blockchain systems with existing accounting frameworks, the ability of AI to process and analyse blockchain data effectively, and the regulatory and ethical implications of adopting such technologies (Tapscott & Tapscott, 2016; Dai & Vasarhelyi, 2017). Thus, a comprehensive investigation is needed to understand how blockchain and AI can be effectively integrated to address these challenges and optimise accounting processes.

Research Aim

This research investigates the synergies of integrating blockchain technology and artificial intelligence within accounting. Specifically, it seeks to:

Analyse the current state of blockchain and AI technologies in accounting.

Identify and evaluate the potential benefits and challenges of integrating these technologies.

Literature Review

Integrating blockchain and AI has revolutionised traditional accounting practices, offering new possibilities for efficiency and precision. Recent developments in intelligent automation have introduced dramatic changes in many traditional professions, including the accounting profession (Zhang et al., 2020). The evolution of technology in 4IR has driven the transformation of various sectors, which forces the accounting profession to align (Tavares et al., 2023). Although the accounting profession has been evolving since the 15th century, the 4IR has changed business ways, impacting the accounting discipline (Mbizi et al., 2022). Through a comprehensive literature review, case studies, and industry best practices, this paper aims to shed light on the synergies that could be realised from integrating blockchain and AI in accounting. 

There has been an upsurge in literature concerned with the daily conduct of accounting professionals, although these studies have given inadequate consideration to the institutional setting within which accountants operate (Anderson-Gough et al., 2002). The anticipated impact of the 4IR on the accounting profession includes both opportunities and challenges for accountants  (Zainuddin and Sulaiman, 2016). These challenges are reflected in the need for rapid adaptation and transformation of business practices and business processes without abandoning basic accounting rules and principles (Gulin et al., 2019, Zainuddin and Sulaiman, 2016).

Despite these challenges, the accounting profession plays a vital role in ensuring accountability of the society and also enhancing planning and control, which are essential in the development of a country (Mbizi et al., 2022).  Audit procedures and internal controls are fundamental in ensuring the integrity and accountability of financial information within organisations (Martin and Ibrahim, 2022).  The unique features of blockchain could enhance accountability in the accounting profession. Integrating blockchain with AI could grant the accounting profession greater autonomy and legitimacy (Shinde et al., 2023). This integration is expected to address the accounting profession's challenges and create numerous possibilities for the profession. 

Blockchain is a public ledger with grouped transactions or events compiled and stored as a data structure resembling a chain  (Simoyama et al., 2017), while  AI is the ability of machines to simulate intelligence like humans Du-Harpur et al. (2020). To obtain this level of learning, AI requires data, which allows them to be trained based on a particular machine learning paradigm. Lansiti et al. (2017) identified the characteristics of blockchain as decentralisation, transparency, tamper resistance, immutability, strong authentication, synchronised networks, and consensus. The order of these transaction batches, called blocks, is by transaction time. On the other hand, artificial intelligence is the adaption of computer systems to mimic human intelligence (Laskowski, 2023). 

Blockchain can offer explainability, privacy, and trust to AI-based applications, whereas AI can enhance scalability and security while resolving the personalisation and governance issues for blockchain-based technologies (Kumar et al., 2023). Although blockchain enhances trust, transparency, and accountability, AI could complement blockchain’s integrity, predictability, and analytical capabilities (Dhaniya). Integrating blockchain and AI could automate transaction-level accounting, creating several advantages such as operational efficiency, counterpart risk reduction, transaction time reduction, fraud minimisation, liquidity, and capital improvement (2017a, McWaters et al., 2016). According to Alkan (2022), by combining AI and blockchain, AI applications can expose centralised networks' capacity and scaling issues, while blockchain simplifies cryptographically secure data storage across participatory networks.

The combination of blockchain and AI holds immense promise for transforming financial data; through integrating AI algorithms with blockchain platforms, financial institutions can leverage predictive analytics to optimise investment strategies, manage risks, and detect anomalies in real-time (Adeyeri, 2024). This could aid auditors in reviewing general ledgers and audit work papers, analysing large volumes of data, detecting fraud, and making informed decisions easily, accurately, and quickly (Munoko et al., 2020). Accountants could also access previously unobtainable data in real-time, improve data quality through greater accuracy and timeliness, and improve information assurance for decision-making purposes (Zainuddin and Sulaiman, 2016).

Combining blockchain and AI eliminates the need for trusted third parties, which creates a decentralised artificial intelligence that allows the processing of reliable, digitally signed, and secure shared data stored on a decentralised and distributed blockchain (Alkan, 2022). Although Blockchain is proven for its trust, transparency, and accountability, AI complements its integrity, predictability, and analytical capabilities to the blockchain. Today, AI has already secured its footprints in robotic and near-human intelligence to assess, understand, classify, and predict using relevant datasets, using techniques like Machine Learning, Data Mining, Deep Learning, and Neural Networks, among others (Dhaniya). While AI and blockchain possess individual capabilities and potential contributions as individual technologies, the combined effects of the applications of both technologies to the accounting profession could ensure robust deliverables and create numerous possibilities (Odekanle et al., 2022). 

Research Methodology

A systematic literature review (SLR) was conducted in this study, aiming to search for, appraise, and synthesise research evidence by following a systematic process (Grant and Booth, 2009). The research unit was management information systems in enhancing organisational performances in the South African public sector as identified using the SLR.















Figure 1: Preferred reporting items for systematic reviews and flow diagram for new systematic reviews.

Targeted body of literature 

Studies considered for inclusion in the original database included the following: 

Academic (peer-reviewed) articles available on electronic academic search databases and/or platforms. 

The original study needed to be empirically grounded research – either qualitative or quantitative. 

The original research data had to have been collected on and be identifiable as management information systems (mainly, if not solely). 

The article had to be available in English and 

The article needed to have been published between 2018 and 2023. 

Electronic searches were conducted between November 2023 and June 2024 to trace relevant articles. Databases included Scopus (Elsevier), Web of Science, ScienceDirect, African Journals (Sabinet), Education Resources Information Centre (ERIC), Journal Storage (JSTOR), (EBSCOhost). A keyword search was entered into each database using the delimiters mentioned above. In addition, a combination of the search phrases ‘blockchain, artificial intelligence, accounting profession, 4IR, technological advancement’ was utilised and the search phrases ‘accounting profession’ OR ‘accounting firms’ OR ‘AI in accounting profession’. Results were downloaded and saved in a folder.

Gathering the data

Preference was given to empirical studies focusing solely on integrating Blockchain and AI in accounting. In addition, studies that included different professions were scrutinised to extract data relating to integrating Blockchain and AI. Where this was not possible, the study was discarded. The big four accounting firms, Deloitte, Ernst & Young, PricewaterhouseCoopers, and KPMG articles were extracted for analysis during the secondary eligibility screening phase. This secondary-phase screening was conducted to prioritise articles according to these four accounting firms. All articles not related to the four big accounting firms’ contexts were removed, and any documents that had not been published as peer-reviewed empirical data articles. Most articles did not explicitly focus on integrating Blockchain and AI in accounting. Variables that were sought for this study were narrative evidence that pointed to the following aspects: 

(1) The role of Blockchain and Artificial Intelligent on financial accounting efficiency. 

(2) Evaluate the effectiveness of emerging technologies on the accounting profession; and 

(3) Challenges that hinder the fusion of Blockchain and AI technologies in accounting.

Analysis of the data

The summary measures in this SLR included theme- and pattern-based coding (Saldaña, 2013), where the variables identified from the research articles were thematically coded according to similarities. The results were synthesised by scrutinising each article for data related to management information systems in the public sector. The risk of bias in this study was mitigated by assessing each of the studies included in the literature review for the risk of containing biased information (selection bias, selective reporting or inadequate sampling). However, the risk of bias was still possible because the focus was solely on peer-reviewed academic journal articles that were electronically available on the different e-distribution databases mentioned before. No unpublished manuscripts (such as master’s or PhD studies) were considered, and any journals not available digitally were, therefore, also excluded. 

Presentation of the data 

Figure 1 above summarises the number of peer-reviewed articles regarding the fusion of Blockchain and Artificial Intelligence Technologies in the accounting profession screened as relevant to the literature review. Of the initially sourced articles, articles contained information about integrating Blockchain and Artificial Intelligent Technologies in accounting firms. However, many articles were published in non-accredited journals or contained basic or dubious empirical data. In the end, the information in 36 articles was utilised to inform the literature review. 

Results and Discussion

This qualitative inquiry revealed that integrating AI and blockchain could significantly enhance the accounting profession by improving efficiency, accuracy, and security. AI and automation technologies have enabled auditors to enhance their procedures' efficiency, effectiveness, and scope (Corvino, Doni, & Bianchi Martini, 2020). Investigating the integration of blockchain and AI in the Big Four accounting firms led to identifying six major synergy areas.

According to Deloitte (2017a) A, I algorithms can automate repetitive tasks such as data entry, reconciliation, and compliance checks. Combined with blockchain, these automated systems ensure data integrity and transparency, reducing errors and increasing reliability. The author further stated that blockchain’s immutable ledger ensures that all transactions are recorded accurately and in real-time, while AI can analyse these transactions for discrepancies, trends, and insights quickly. This synergy significantly increases the speed and accuracy of financial reporting (EY, 2018b-a).

Blockchain technology provides a highly secure framework for recording transactions due to its cryptographic nature. AI can further enhance this security by identifying and responding to potential threats in real-time, ensuring the integrity of financial data (PwC, 2017a). Blockchain’s transparent and immutable nature ensures that every transaction is traceable. AI can continuously monitor and audit these transactions, making the audit process more efficient and less prone to human error (KPMG, 2017b).

Automating accounting processes through blockchain and AI can significantly reduce operational costs. These technologies can streamline processes, reduce the need for manual interventions, and decrease the likelihood of costly errors (Deloitte, 2017c). EY (2018b) postulate that real-time data analysis enabled by AI and the reliable data provided by blockchain allows for faster and more informed decision-making. This capability is crucial for businesses looking to stay competitive in a rapidly changing market.

The study also highlighted the need for accounting education to evolve with rapidly changing technology. Adeyeri (2024) reports that companies like JPMorgan Chase, IBM, and Deloitte have pioneered innovative solutions that harness the combined power of blockchain and AI to streamline processes, reduce operational costs, and mitigate risks. As these technologies advance, accounting professionals must be equipped to embrace these fast-emerging tools that threaten to replace traditional human capabilities.

Integrating blockchain with AI could enhance the power of blockchain to function as an independent ledger through the information available from AI. The study observed that combining these two technologies could significantly enhance data usage. This integration could address the challenges of blockchain intelligence, as blockchain’s intelligence power has previously been identified as low. AI could strengthen blockchain’s intelligence, enhancing blockchain’s power as a permanent database for storing data and increasing transparency (Dai & Vasarhelyi, 2017). However, the study also revealed a limited awareness and lack of readiness to use these technologies among accounting professionals. This gap underscores the importance of ongoing education and training in the latest technological advancements to ensure the accounting profession can fully leverage the benefits of AI and blockchain integration.

Implications

In today's rapidly advancing business landscape, adopting technology in the accounting profession is vital for ensuring accuracy, efficiency, and compliance in the recording, storing, and auditing of financial data. The accounting profession is threatened by the effects of 4IR, like any other profession, which projects the future of work as one where humans, information, and communication technologies are interconnected and globalisation accelerates. Industries and professions that will survive the 4IR advancements are those that are strategically positioned in terms of their response to these technology advancements. To embrace the fast-emerging technologies, accounting professionals should align their skills to the technological developments. The effects of 4IR should not be perceived as a threat but as an opportunity to enhance efficiency in accounting and auditing processes. To leverage the total synergies of integrating blockchain with AI, accounting professionals should adapt to the changing landscape of their profession by acquiring new technical skills that embrace these technologies. This integration could be instrumental in enhancing blockchain’s intelligence power, which is perceived as low. Likewise, strengthening blockchain’s intelligence could enhance blockchain’s power as a permanent database for storing data and enhancing transparency.

Limitations 

This study adopted a qualitative research approach through a literature review with inherent limitations. A quantitative study could provide a more robust and empirical validation of the findings, offering measurable data and statistical analysis to support the conclusions. Additionally, the reliance on published literature restricts the scope of existing knowledge and perspectives, potentially omitting insights from raw and unpublished data that could be obtained through direct empirical research. Moreover, the study primarily focused on the positive aspects of integrating blockchain and AI without thoroughly examining the potential downsides and challenges. This could result in an overly optimistic view, underestimating the complexities and risks associated with adopting these technologies in accounting.

Conclusion 

Integrating blockchain and AI in accounting presents substantial opportunities to enhance efficiency, accuracy, and security. As these technologies evolve, their influence on accounting practices will likely become more pronounced, paving the way for transformative changes. Emerging trends such as decentralised finance (DeFi), tokenisation of assets, and explainable AI offer additional avenues for innovation and disruption in the financial landscape (Adeyeri, 2024). This paper has explored how the combination of blockchain and AI can improve efficiency in accounting by automating routine tasks, streamlining data extraction, facilitating continuous financial data monitoring, and enabling real-time reporting.

An extensive review and analysis of the integration of blockchain and AI drew insights from publications by the big four accounting firms: Deloitte, Ernst & Young (EY), PricewaterhouseCoopers (PwC), and KPMG. Six major synergy areas were identified:

Automated Accounting Systems: Integrating AI with blockchain can automate repetitive accounting tasks such as data entry, reconciliation, and compliance checks. This reduces the workload on human accountants and minimises the risk of errors (Deloitte, 2023).

Increased Speed and Accuracy: Blockchain’s immutable ledger ensures that all transactions are recorded accurately and in real-time, while AI algorithms can quickly analyse these transactions for discrepancies, trends, and insights (EY, 2023).

Secure Accounting Systems: Blockchain technology provides a highly secure framework for recording transactions due to its cryptographic nature. AI can enhance this security by identifying and responding to potential threats in real-time, ensuring the integrity of financial data (PwC, 2023).

Improved Audit Trail Systems: Blockchain’s transparent and immutable nature ensures that every transaction is traceable. AI can monitor and audit these transactions continuously, making the audit process more efficient and less prone to human error (KPMG, 2023).

Reduced Financial Costs: Automating accounting processes through blockchain and AI can significantly reduce operational costs. These technologies can streamline processes, reduce the need for manual interventions, and decrease the likelihood of costly errors (Deloitte, 2023).

Quick Decision-Making: Real-time data analysis enabled by AI, combined with the reliable data provided by blockchain, allows for faster and more informed decision-making. This can be crucial for businesses looking to stay competitive in a rapidly changing market (EY, 2023).

Recommendations

To mitigate risks and manage the transition smoothly, accounting firms should adopt a phased approach to implementing blockchain and AI technologies. Start with pilot projects to understand the implications and refine the processes before full-scale implementation.

As these technologies are relatively new, investing in training and education for accounting professionals is crucial. This will ensure they have the skills to work with blockchain and AI systems effectively.

Regulators need to establish clear guidelines and frameworks for using blockchain and AI in accounting. This will help address concerns around security, privacy, and compliance.

Collaboration between technology providers, accounting firms, regulatory bodies, and academic institutions can drive innovation and ensure that the integration of blockchain and AI is aligned with industry needs and standards.

As with any technology, ethical considerations must be at the forefront. Ensure that AI algorithms are transparent and unbiased and that blockchain respects privacy and data protection laws.

Future Research Directions

Future studies could elucidate the advantages and disadvantages of integrating blockchain and AI in accounting. An empirical study involving case studies and real-world implementations could provide valuable insights and evidence-based results. Such research could help quantify the benefits and challenges, providing a clearer picture of how these technologies can be harnessed to their full potential. Additionally, exploring the implications of emerging trends such as DeFi, tokenisation, and explainable AI in the context of accounting could offer new perspectives and innovative solutions for the industry.
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