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Abstract

Thispaper reviewstheimpact of blockchain
on accounting and Al-driven auditing, focusing on
ORIGINAL ARTICLE how it enhances transparency and decision-
making. It highlightsfour key themes: event-based
accounting, real-time accounting, triple-entry
accounting, and continuous auditing. The study
uses agency and stakeholder theories to explore
how bl ockchain mitigates infor mation asymmetry
and promotes collaboration. It also mentions the
challenges and advises caution in adopting
blockchain. Finally, it suggests future research
directions: applying the themes and encouraging
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& Introduction
o In recent years, the convergence of two
Rajat Singh groundbreaking technologies, namely Artificial
Research Scholar Intelligence (Al) and blockchain, has pushed the
Department of Commerce boundaries of the accounting field. It isincreasingly
Dr. Rammanohar LohiaAvadh University clear that these advancements have the capacity to
Ayodhya, Uttar Pradesh, INDIA transform the processes of recording, validating, and

analyzing financia data. This research paper is
dedicated to thoroughly investigating the incorporation of Al and blockchainin accounting, presenting anin-
depth analysis of their separate capabilities, their synergistic influence, and thereal-world implicationsfor
bus nessesand financeexperts. By bridging the ggp between traditiona accounting and cutting-edge technol ogy,
we havigatethelandscapewhere numbers meet a gorithms, creating new avenuesfor transparency, efficiency,
and financial security.” The transition to digital systems has empowered companies to embrace advanced
technologica tools, streamlining their operationsand catalysing atransformationin their businessmodels
(Gomber et d., 2018). Thisshift hasbeen made possibleby theincreasing accessibility of powerful computing
resources and vast databases (Sousa et al., 2019). Today, the world’s most valuable businesses are rooted in
thedigital realm, driven by theinternet and grounded in platform-based models (lansiti & Lakhani, 2017).

Intheredmsof academia, social media, variousindustries, and Government sectors, thereisaclear
emphasisondigital advancementssuch asblockchain, artificia intelligence (Al), large-scae dataanaytics,
thelnternet of Things(1oT), and cloud computing. These technol ogical breakthroughshold substantia sway,
fundamentally altering thelandscapefor both institutionsand people (Benlian et a., 2018). Among these,
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blockchain emerges as a pivotal element in what (Tapscott & Euchner, 2019) describe as an “Internet of
value,” which has the potential to transform society and redefine the dynamics of business.

Blockchain, often celebrated asapivota el ement of thefifthwaveof IT evolution (Thakkar, 2019), is
onthevergeof assumingtheroleof thefoundational technology in theforthcoming iteration of the Internet
(langti etd., 2017; Shermin, 2017).

Literature Review

Thisreview explorestheadoption of blockchain asaninnovativeaccountingtool. It highlightsitscapacity
to enable secure, shared, verified, and consensus-driven record-keeping, ultimately enhancing transparency
and trust withintheaccounting realm.

Definition of Blockchain: Accordingto thelnstitute of Chartered Accountantsin England and Wales
(ICAEW), Blockchainisnot asingletechnology but functions asaprotocol, a specific way of handling
transaction records. UnliketheInternet, which primarily facilitates datasharing, blockchain enablesthetransfer
of ownership from one party to another. Thereare severa compelling reasonswhy blockchainisconsidered
an gppeding modd. For ingtance, inamarket involving numerous participants, it hasthe potentia to eliminate
the need for reconciling different ledgers. Itsdistributed natureamong al usersaso eliminatesdowntime and
the expenses associated with relying on acentral authority to maintain ledger accuracy. Additionally, any
participant within theledger cantracedl prior transactions, leading to increased transparency and enabling
theblockchainto audit itsalf.

Emergent Literatureon Blockchain: Inrecent times, research has extensively explored various
applicationsof blockchaintechnology in diversedomains, including FinTech, supply chains, and corporate
governance, asexamined by arange of authors (Goldstein Itay et al., 2019; Gomber et a ., 2018; Hastig &
Sodhi, 2020; Kumar et al., 2020; Lumineau et d., 2021; Yermack, 2017b; Zachariadisetd., 2019; Ziolkowski
et a., 2020). Some studies have del ved into specific aspectswithin thisrealm, such as blockchain, smart
contracts, cryptocurrency regulation, and Bitcoin, asexplored by others (Biaiset al., 2019; L. W. Cong &
He, 2019; Holub & Johnson, 2018; SunYinet al., 2019).

Thefollowing casesserveasexamplesillustrating the diverse and wide-ranging technol ogica gpplications
of blockchain, showcasing how it can:
a) CadyseadvancementsinAl, asexplored by (Salahetd., 2019).

b) Contributetothetechnologica development of digita currencies, ensure privacy, enhance cybersecurity,
and bolster the security of smart contracts.

c) Addressthechalengesof scalability in datamanagement and consensus protocols.

d) Foderinteroperability intermsof incentives, governance, and ethica consderationswithin ecosystems,
asdiscussed by (Jieet al., 2020).

€) Providecost-effectivesolutionsfor businesses, asdemonstrated by (Xu et d., 2019).

f) CreatevaueacrossvariousFinTechinnovations, including thoseredated toAl, asnoted by (Huaetd.,
2019).

g Improvedatamanagement by making it auditableand verifiable, s mplifying the secure handling of
trustedinformetion.

h)  Enhance operationsin business, hedthcare, 10T, privacy, and datamanagement within the complex
domainsof supply chains, asexamined by (Casinoet d., 2019).

Theseingancesunderscorethe adgptability and promise of blockcha ntechnology in promotinginnovation
and tackling complex challenges acrossvariousindustries and sectors.
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Blockchain in Accounting: Prominent accountancy organizations, includingICAEW,ACCA, CIMA,
CIPFA, and IFAC, regularly publish reports on their websites related to blockchain technology. These
organi zationsrecognizethes gnificance of blockchanintheaccountingfield. Notably, mgor firmslikeDeloitte,
EY, KPMG and PwC havetaken proactive stepsto integrate blockchain into their operations, responding to
evolving customer demands for blockchain-based transactions, as highlighted by (O’Neal, 2019). For instance,
Ddoitteestablished itsRubix division and introduced auser-friendly blockchain product (LeungAngus, 2016;
Pamer Danid, 2019).

It hasthe potential to enhancethe efficiency of transaction accounting, aligning with thefindings of
(ICAEW, 2018). (Deloitte, 2017) and (McWaterset ., 2016) identify severa waysin which blockchain
technol ogy effectively addresses current accounting chalenges. It smplifiesoperations, reducestransaction-
settlement times and the associated counterpart risk, mitigatesfraud, and contributesto improved regulatory
complianceand capitd liquidity. These advantages underscore thetransformativerole of blockchaininthe
accounting domain.

Blockchain addstrust for Al-enabled Auditing: The primary objective of utilizing blockchain
technol ogy inaccounting record-keepingisto establish trust, asemphasi zed by (P. Smith, 2019), by cresting
atrust network that may or may not involveatrusted third party, asnoted by (FRC, 2018). Inthis process,
blockchain collectsverified information about transaction amounts, payees, and payers, subsequently hashing
and adding thisdatato the existing chain, asdescribed by (Fanning & Centers, 2016).

Thedigtinctivecharacteristicsof blockchain hashesprovideasourceof trust, contributingtoitsresilience,
asobserved by (Dd oitte, 2016). Moreover, discussonsby (Dlneset d., 2017) have pointed out that blockchain
technol ogy holdsthe promise of improving the auditability and transparency of information. In summary,
blockchain’s ability to foster trust, data integrity, and security is grounded in its innovative features, making it
avauabletool in modern accounting practices.

Theor etical Per spectivesof thestudy: Thisreview delvesinto theinfluence of blockchain-powered
accountinginabroad senseand Al-fue led auditing, focus ng onthe perspectives of both agency and stakehol der
theories. The study is based on two essential conditions: the integrity of network participants and the
incorporation of raw datafrom public or private blockchain networks. It seeksto investigatetheintegration of
blockchain and Al toolsinto therealms of accounting and auditing with the primary god of fosteringtrustin
financia data. Thisintegration aimsto reduceinformation asymmetry and enabl ethe creation of valuefor a
diverserange of stakeholders, including CEOs, managers, shareholders, accountants, auditors, investors,
policymakers, and others. Ultimately, it facilitates col laborati ve deci s on-making and commitment anong these
stakeholders.

Agency Theory Per spective: Sincethework of (Jensen & Meckling, 1976), which built upon (Berle
& Means, 1932) research and introduced the concept of principal-agent rel ationships, scholarsinthefield of
corporate governance have expl ored various mechanismsfor monitoring and controlling theserel ationships.
Interna governance mechanisms primarily revolvearound aspectssuch asboardsof directors, their composition,
size, independence, ownership structures, and incentive systems for managers. External governance
mechanisms, on theother hand, dedl withfactorsrelated to the external market, aswell aslega and regulatory
frameworks.

Inthe context of accounting research, agency theory hasbecomethe prevailing gpproach. It underscores
the importance of addressing “uncertain conditions that give rise to potential information disparities between
company executives and external investors,” as articulated by (Walker, 2013). Information asymmetry, a key
concept in agency theory, ariseswheninformationisnot equaly availableto dl partiesand may besdlectively
disclosed or manipul ated by managersto influence decisions or transactions, asdescribed by (Williamson,
1979).
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Sakeholder Theory Per spective: Thesakehol der theory recognizesthat organizationsarefundamentd
elementswithinabroader socid ecosystem, and thus, their choicesmust not betakeninisolation. Thistheory
promotesthe cultivation of an open and inclusive connection with all stakehol ders, encompassing not just
managers, directors, and investors but al so employees, other businesses, service providers, Government
bodies, and society at large, asarticulated by (Freeman, 2010).

Inthe present context of accounting practices, external usersof financial information frequently face
challenges in gaining insight into a company’s actual transactions and accounting methods, as emphasized by
(Yuetd., 2018). (Vasarhelyi, 2012)

(Dai & Vasarhelyi, 2017) proposed a blockchain-driven accounting ecosystem, enabling active

collaboration among managers, accountants, business partners, and investorsto authenti cate transactions.
Thisapproach would empower organi zationsto address awider spectrum of interests.

M ethodology

This study adopted areview methodology similar to that employed by (de Bakker et a., 2019). The
process began with amanua examination of acarefully curated list of relevant articles sourced from reputable
academic journals. Subsequently, asystematic search of pertinent literature was conducted, incorporating
keywordsreevant to the study. Furthermore, given theemerging nature of blockchaintechnology, thisstudy
expanded its search to encompassindustry literature, including reports, blogs, and newsarticlesrelated to
blockchain technology. Thiscomprehens ve gpproach amed to provide athorough overview of theblockchain
literature, with aspecific focusonitspotentia applicationsin revol utionizing record-keeping within accounting
and itsauditing aspects.

Results

Thestudieswithin our dataset compiledinliteraturereview islargely conceptua in nature, whichisnot
surprising given that research on blockchain technology is<till initsnascent stages. Thisalignswiththetrends
observedin other fields such asbusiness, energy, and industrid strategy literature, asevidenced by workslike
(BEIS, 2020; Toufaily et d., 2021).

Furthermore, thefigurebelow providesasummary of thefour primary themesidentifiedintheliterature
related to bl ockchai n-enabl ed accounting, a ong with key cong derationsto be mindful of whenimplementing

thistechnology.
Theoretical Perspectives
Agency theory: enhance transparency and
mitigate information asymmaetry
Stakeholder theory: enable stakeholder

participation and coliaboration

Future Research

élockcham Adoption Challsngns%

«  Technical issues (energy
siorage, privacy, scalability
flexibliity, cybersecurity)

*  Organizational complexity (top
management supporl, size of the
company, access to funds, cost of
implementation)

\- Legal issues (uncertainty) /

/ Points of Caution \

. No technique is 100%
retiable
. Mot uniform solution
+  Reaching the benefits might
be more cumbersome than
thought
Blockchain Prospects - Blockchain is only one
+ PwC economists expect blockehain o boost global component of IT infrastructure
GOP by US$1.76 trillion by 2030 (PWC 2020) *  Not al the data might reside
+ Delcitte’s 2020 global blockchain survey indicates on blockchain
that organizations are more committed than ever to = Require right foundstion
implement blockchain in their business (Deloftte *  Differant protocols in

2020) d and
'\ blockehains /’I

(Figure: Summarized topics covered in thisreview)
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Thesefour emerging themesin blockchai n-enabled accounting are closely linked to theimpact of
bl ockchain on accounting and auditing processesutilizing Al tools. They encompasstheevent-driven accounting
approach, real -time accounting updates, theintroduction of triple-entry accounting, and the adoption of
continuousauditing. With blockchain, financid transactionsarerecorded in red-time, improving accuracy and
timdiness
Event Approach toAccounting

Blockchain technol ogy presentsva uabl e research opportunitiesfor advancing the event-driven gpproach
to accounting, offering improved accessto real-time accounting data(Wu et d., 2019). By utilizing blockchain
for accounting records, databecomes moretraceable and visible, enabling interested partiesto accessless
aggregated transaction information in real-time, tail ored to their specific decision-making needs (Moll &
Yigitbasioglu, 2019; Yermack, 2017a).

(Sorter, 1969) introducesthe concept of the event-based accounting approach and comparesit to the
va ue-based gpproach. Theauthor providesanillustrativeexampleof aninvestor making projectionsregarding
acompany’s worth using these approaches.

Theemergence of blockchain-based technol ogies has shed light on the need for financia standards,
particularly regarding emerging FinTech products like crypto-assets (Singh, 2020). Nevertheless, it’s important
to recognizethat any form of aggregati on inherently involvesal oss of information, anotion emphasized by
(ljiri, 1967).

While blockchain operates as adistributed ledger system, XBRL servesasadatastandard. Since
blockchain depends on data standardsfor itseffective functioning, it isimperativefor system designers,
accounting professiond's, and policymakersto coll aborate and ascertain whether existing tandardslike XBRL
can beadapted, or if the devel opment of new standardsis necessary, as emphasized by (Singh, 2020).

Real TimeAccounting

Blockchain technol ogy congtitutesagroundbreaking innovation with the capacity to transform numerous
facetsof financid processes, including invoicing, payment processing, contracts, and documentation. (Kokina
& Davenport, 2017).

Enterpriseresource planning systems (ERPs) currently maintain real-time dataon various aspectssuch
ascash, receivabl es, payables, and manufacturing inventories. However, thedatawithin ERPsiscentralized
and doesnot involve validation from multiple parties. In contrast, blockchain permitsthe public display of
encrypted transactionsand leverages multi-party validation.

Crucialy, blockchainisnot meant to supplant the XBRL standard; rather, it can augment efficiency
when XBRL provideshigh-quaity structured data. Theintegration of X BRL and blockchain holdsthe potential
to enablered -timereporting and accounting. (XBRL, 2020).

TripleEntry Accounting

Tripleentry accounting, when implemented through bl ockchain technol ogy, establishesashared |edger
accessible within business networks. This utilization of blockchain’s shared ledger has the potential to bring
about sgnificant enhancementsin trangparency and trust, thanksto multi-party validated records. Thisconcept
has been acknowl edged and discussed in various studies (Cai, 2021; Carlin, 2019; Dai & Vasarhelyi, 2017,
FacciaAlesso & Mosteanu NarcisaRoxana, 2019; Kargovicet d., 2019; Schmitz & Leoni, 2019; Smoyama
et al., 2017; Tapscott & Euchner, 2019).

In addition to the concept of triple entry accounting, there exists a framework known as “trebit,” which
introducesathird layer of entriesto complement the conventiona debit and credit entries(ljiri, 1967). Unlike
traditional triple entry accounting, trebit incorporates digitally signed recei pts shared by each participant,
adding apowerful layer of evidencethrough record sharing (Grigg, 2005). Inthiscontext, adigitally signed
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recei pt servesasthethird transaction, ensuring trust and transparency in accounting records(Cai, 2021). The
adoption of triple-entry accounting, especialy in blockchain networks, follows an independent and secure
pattern, enhancing therdiability of financia statementsand fosteringincreased confidencein sharing financia
information with network participants(Dal & Vasarhedlyi, 2017; Smoyamaet d., 2017).

ContinuousAuditing
Conventional auditing methods are no longer sufficient to meet the demands of the modern digital
economy and itsevolving businessneeds(Chiueta., 2018).

Continuousauditing entail sthe utilization of advanced technol ogy to automate audit proceduresonan
ongoing basis, encompass ng activitiessuch ascontrol testing, risk anadys's, exceptionidentification, anomaly
detection, pattern analysis, and trend review. Thisapproach isexpected to further progress by integrating
atificid intelligenceand blockchain into acohes ve ecosystem, enhancing the assurance process(Cong et d.,
2018).

Therearesevera cautionary cons derationsfor organi zations contempl ating the adoption of blockchain
technology. It’s important to recognize that blockchains do not offer universal solutions; their applicability
variesdepending on the context, and they may not alwaysrepresent the optimal choice. However, blockchain
holdsthe potential to address contemporary accounting challenges by introducing multi-party validation of
transactions, fostering trust, and supporting digita corporate reporting.

Furthermore, it isunrealisticto expect organizationsto entirely replacether existing I T infrastructures
with blockchain. Companieswill gradualy implement blockchainin specific areas of their operationswhile
retaining their existing infrastructure, asnot all datamay be suited for storage on blockchain platforms.

Discussion

Thefour themesdiscussed aboveilludratethe potentid transformation of accountingand auditingthrough
the integration of blockchain and Al technologies. These advancements have the capacity to enhance
transparency and trust within the field of accounting. Accounting professionals can leverage blockchain’s
attributes, such asimmutabl e, append-only, shared, verified, and consensus-driven data, in conjunction with
Al’s data-driven learning capabilities to make more informed and effective decisions.

Blockchai n-enabled red-timeaccounting offers severd advantages, ind udingincreased efficiency, reduced
settlement timesfor payments, and adecreased risk of earnings manipulation. Triple entry accounting can
lower the costs associated with ledger maintenance and reconciliation.

Inthefollowing section, wedel veinto thetheoretical and practical implicationsof thetransformative
influence of blockchain and Al technol ogies on thefie dsof accounting and auditing.

Theoretical Implications

Intheory, thedistinctivefeaturesof blockchain, such astransparency, precisedigtribution, immutability,
and thelogic of computer technol ogy, havethe potentia to tackleinformation asymmetry and reduce ethical
risksthrough theutilization of smart contracts and automation. Furthermore, thistechnology can stimulate
creativefinancia collaboration among managers, accountants, business partners, investors, and auditors,
promoting cooperation and coordination within blockchain networksand ecosystems.

From astakehol der theory perspective, blockchain technol ogy can serveasan effectivetool for fostering
anopenandinclusive environment. Variousstakehol ders, such asaccountants, businesspartners, and investors,
can participate and collaborate within blockchain ecosystems, where they can access, update, or verify
transactionsbased on their granted permissions. Thisenabl es organizationsto enhance stakehol der inclusion
and explore new busi ness opportunitieswithin blockchai n networks. The event-based accounting approach,
combined with real-timeblockchain data, can cater to the unique needs and objectives of diverseaccounting
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information users. However, it’s crucial to manage conflicts of interest among stakeholders, and companies
must carefully designtheir bl ockchain ecosystemsto optimize collaboration capabilities.

Practical Implications

Thissection delvesinto thered -world implicationsof incorporating blockchaininto accounting, witha
specific focuson four key aspects: the changing roles of accountants and auditors, potential challengesthat
may emerge, important cons derationsand cautionsfor those adopting bl ockchain, the choi ce between different
typesof blockchain, and the potential influence on small and medium-sized accounting practices (SMPs).

Choices Between Different Typesof Blockchains

When organizations are choos ng blockchain applications, itiscrucia to ensurethat these syslemsare
suitably designed and configured to harmonize with their internal controls, asunderscored by the (FRC,
2018).

Thedecis onbetweenimplementing apermissionlessor permiss oned blockchaln hasasignificant impact
on the system’s security and throughput. At present, private, permissioned, or consortium blockchains are
morelikdytofindinitia adoptionin mainstream bus nessenvironmentsfor severa reasons:

a) Security: They provideasecureenvironment for safeguarding sendgitive company information.

b) AccessControl: Theseblockchainsalow for thedifferentiation of accessamong stakehol dersbased
ontheir particular requirementsfor accountinginformation, thereby improving control over who can
accessand modify theledger.

c¢) Cost Efficiency: Theconsensusmechanismsin permissioned blockchainsarelessexpensive because
theidentitiesof participantsareknown, requiring fewer nodesto achieve consensus.

d) Sharing: These blockchains make it possibleto share specific accounting records with interna
departmentsand external entities such assuppliers, customers, investors, regulators, and auditors.

€) Transaction Speed: Greater control over participantsallowsfor faster transaction verification.

f)  Transaction Flexibility: They offer moreflexibility infixing or reversing transactionswhen necessary
(Coyne& McMickle, 2017; Sheldon, 2019; Yermack, 2017b).

Implicationsfor Small and M edium Practices (SM Ps)

TheBig4 accounting firmsare at theforefront of adopting blockchain and Al applicationsin their
operations. Thispresentsaconcernfor Small and M edium-sized Practices (SM Ps) that may lack thefinancia
resourcesand expertise required toimplement blockchai n-rel ated services.

To addressthese challenges, Professional A ccountancy Organizations(PAOs) can play acrucid rolein
supporting SMPs. They can organize forums and provide resourcesto keep practitioners updated on the
latest devel opmentsin blockchain applicationsfor accounting and auditing.

Furthermore, coll aboration among companies, accountants, auditors, system devel opers, and regulators
isessential. By pooling their knowledge and skills, they can design and implement blockchain solutionsin
financia record-keeping and leverageAl to enhance business operationsand resilience. Thiscollaborative
effortisvita to meet the demands of thedigital economy and ensurethat all segmentsof the accounting
profession can benefit from technol ogical advancements.

Conclusion and Future Research

Thisstudy providesacomprehensiveoverview of theevolvinglandscape of recordkespingin accounting
with theintegration of blockchain technol ogy, highlighting four key themes. It underscoresthe potential of
blockchainto offer shared, verified, and consensus-driven auditabl e data, which can s gnificantly enhancethe
effectivenessof auditing when coupled with Al tools.
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These questionsencompasstopi cs such asthetypes of accounting transactionssuitablefor blockchain
recording and their associated costs, the synchronization of blockchain datain Al-driven auditing, the
establishment of datastandardsfor blockchainand Al integration, governance mechanismsfor blockchain-
based accounting information systems, regul atory adaptati onsto support innovation inthisdomain, and the
varying responses and challengesfaced by large accounting firmsand Small and M edium-sized Practices
(SMPs) when adopting blockchain technol ogy.

In conclusion, blockchain’s full integration into the financial system requires ongoing development,
standardization, and refinement to overcomethetechnical, organizational, and regulatory hurdles. Empirical
research and continued expl oration of these questionswill be essentia in shaping thefuture of blockchain-
enabled accounting and auditing practices.
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