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Abstract — Financial scandals and the challenge of information asymmetries in corporate governance systems have revealed
severe inadequacies in the existing systems of financial reporting and audits. Being inherently decentralized, immutable, and
programmable, blockchain technology brings transformative capabilities to improve financial transparency and auditability in
these systems. In this paper, we conduct a detailed study on how blockchain can be applied for financial transparency through
a conceptual model that leverages three innovative features, such as triple entry accounting, automated compliance using smart
contracts, and real time continuous auditing. We suggest a combination of permissioned blockchain architecture and cloud
computing techniques to deal with scalability and regulatory issues that arise when applying blockchain in financial governance.
Through our quantitative analysis, we show significant gains in the performance measures that include 88% decrease in audit

delay time, 94% drop in data manipulation events, and 76% improvement in stakeholder trust index.
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I. INTRODUCTION

The modern financial system is one caught in the irony of
technical innovation and ongoing opacity [1][6][7].
Although information has been digitized, financial
reporting and auditing still hinge on centralized third
parties, subjecting them to risk of data alteration, lagged
reporting and even large-scale fraud [1][6][7]. Major
corporate bankruptcies from Enron to Wirecard prove the
fallacy of trusting audit procedures in the existing system
[11[6][7]. They bring to light the basic agency issue where
asymmetry in information held between corporate
management and its stakeholders leads to market abuse and
fraud [1][6][7]. Accounting, which was groundbreaking
when it was introduced through the double entry approach,
has not yet been equipped with cryptographic mechanisms
to secure data and prove its immutability and provenance

(21061071

A novel idea for the solution of these inefficiencies can be
found in the very nature of blockchain technology
[11[4]1[6][7]- This distributed ledger stores the records of
every single transaction in encrypted blocks, guaranteeing
immutability, transparency and decentralized agreement of
participants [1][4][6][7]- As such, its features solve the
issue of transparency: each transaction can be traced back
permanently, timestamped and verified by all the users
[11[41[6][7]. The inclusion of self-enforcing smart contracts
that automate compliance processes by design is the second
way the technology expands its scope [1][4][6][7].

The relevance of the technology to the financial
transparency can be analyzed via three related mechanisms
[11[6]1[71[10]. First, triple-entry accounting includes

cryptographic validation of the traditionally used system of
double-entry accounting: each transaction is followed by
generation of verifiable cryptographic proof of payment
("trebit™) or its hash registered in blockchain [1][6][7][10].
Second, audit automation in real time makes it possible to
continuously monitor instead of taking samples,
substantially decreasing the delay between the transaction
moment and its confirmation [1][6][7][10]. And third, the
reduction of information asymmetry, through providing a
transparent permissioned access to the data, allows
independent  verification of financial information

[11[6][7][10].

Such potential has been empirically proven [6][8]. So, the
survey among 304 managers, accountants, and auditors has
shown that adoption of the blockchain had a substantial
positive effect on corporate responsibility and the quality of
financial reporting [6]. Besides, American companies'
analysis performed using the panel data on 2010-2021 years
also proved the existence of statistically significant positive
link between the blockchain adoption and the quality of
corporate governance in large organizations [6]. The same
applies to the Islamic finance sphere: the adoption of the
blockchain contributes to increasing the trust among
stakeholders due to improving the transparency and
adherence to Sharia principles [3].

However, the application of the blockchain for financial
auditing encounters many obstacles [7][8][9]. Firstly, the
public blockchains have scalability problems for processing
high-volume transactions [7][9]. Secondly, regulatory
fragmentation of blockchain in terms of several
jurisdictions makes the implementation of the framework
difficult [7][9]. The absence of uniform standards of
protocol to integrate blockchain-related information in
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accounting standards is an additional problem [7][9]. And,

finally, the technical immaturity of the blockchain brings
doubts in the legal enforcement of smart contracts results

[71[].

To solve these problems, this paper introduces a solution in
the form of a hybrid blockchain-cloud system that is aimed
at solving audit issues in finance [4][5][7]. The structure
incorporates permissioned blockchain technology as well as
the cloud analytics for computation [4][5][7]-

Contributions of this research include the following

aspects:

e The comprehensive review of blockchain for
increasing financial transparency [1][3][6][7]

e The suggested methodology for the blockchain-based
audit automation [5][6][10]

e Quantitative performance assessment of the proposed
system compared to traditional audit solutions [5][6][8]

Il. LITERATURE SURVEY

The combination of blockchain technology and finance
transparency and auditing has been the topic of numerous
scholarly publications from the beginning of blockchain
technologies [1][4][6][7]. Modern scholarly contributions
on this topic can be sorted into three research themes:
theoretical approaches towards blockchain-enabled
accounting; empirical findings on blockchain usage in
accounting; and engineering proposals for automating
audits [1][4][6][71[10].

The idea of triple-entry accounting is an important
foundation in terms of blockchain-enabled accounting
[1][6][7][10]. The theory proposes that every transaction
needs to be cryptographically secured and stored within a
shared distributed ledger accessible to all participants
[1][6][7][10]. Thus, the theory builds on top of traditional
double entry bookkeeping and introduces a new layer of
triple entry which is independent and can be verified as a
proof [1][6][7][10]. Research agenda developed by Schmitz
and Leoni outlines the important fields for accounting and
auditing research, such as smart-contract auditability,
compliance with regulations and change in role of the
auditors [1][6][7][10]. Agency theory is applicable in the
context of blockchain-based systems since they reduce
information asymmetries between stakeholders and
therefore reduce agency costs and increase the efficiency of
controls [1][6][7]. According to Chatterjee, Musa, and
Kliestik, blockchain enables trust in technological
consensus rather than through any intermediary [1].

According to Salehi, who empirically examined 304 Iranian
small and medium-sized enterprises, there were strong and
positive correlations between blockchain use and corporate
accountability and reporting quality [6]. Structural equation
modeling revealed that blockchain transparency
mechanisms contribute to organizational responses to
stakeholders' demands [6]. Dyball and Seethamraju studied
blockchain's influence on the business model
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transformations of Australian accounting firms by
highlighting the development of advisory services and
continuous auditing processes [6]. Using fixed effects
regression research methodology, research proved that
blockchain use positively and significantly correlated with
corporate governance quality; furthermore, the largest
companies benefited from it more than the smaller ones [6].
In the domain of Islamic finance, Sarasi et al. used the
perspective of systems thinking and showed the interaction
between transparency provided by blockchain and
increased stakeholders' trust, yet its adoption level differs
by countries [3].

Rozario and Thomas suggested the re-engineering of audit
procedures via the use of blockchain and smart contracts
technology with the aim to automate the process of financial
transaction verification [10]. Du et al. proposed a
decentralized storage auditing framework that meets
requirements concerning the security and efficiency of the
blockchain-based process of data integrity verification [4].
Ahmad et al. performed performance evaluation of
consensus protocol of blockchain-based audit systems by
comparison of their latency and throughput [8]. The main
obstacles in the adoption of blockchain technologies in the
sphere of finance were considered by Mohammed Abdul to
be scalability and regulatory compliance issues [7][9]. The
integration of blockchain and cloud computing may
eliminate scalability issue [5][7].

The modern literature stresses blockchain integration with
artificial intelligence and privacy computing with respect to
improving the quality of auditing [1][6][7]. According to
the work of Salehi, blockchain allows implementing
continuous auditing because of automated and real-time
auditing processes [6]. The development of auditing
standards for on-chain digital evidence is an extremely
important frontier, which has significant legal and
professional consequences [1][6][7]. Oracles, which can be
described as external systems providing real-life
information input in the blockchain system, appear as one
of the key aspects for the integration of blockchain with the
traditional financial systems [1][6][7]. The models for
interaction between blockchain and outside world through
verifiers and reverse verifiers have been formally developed

[11[61(7]-

This literature review proves that blockchain technology
solves key issues related to financial transparency and
auditing [1][3][6][7]1[10]. However, there are some
deficiencies in terms of integrated methodologies, which
incorporate both theoretical basis and empirical study and
implementation recommendations [1][5][6][7]. This paper
aims at addressing those deficiencies [1][5][6][7].

I11. PROPOSED METHODOLOGY

System Architecture Overview

This framework consists of blockchain technology merged
with cloud analysis tools and aims to develop an audit
framework with full financial transparency and traceability.
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The architecture of the proposed solution includes three
main layers: the Blockchain Layer, the Application Layer,

and the Analytics Layer. The above-mentioned solution
takes into account both immutability and scalability need.
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Figure 1: Proposed System Architecture for Blockchain-
Enabled Financial Transparency and Auditing

Architecture of the proposed system clearly shows how
three layers are used, namely: Blockchain layer - for
creating a record of all transactions and automatic
compliance using smart contracts. Application layer -
providing users with interfaces for monitoring and reporting
purposes. Analytics layer - analyzing blockchain
information for detecting anomalies and support decision
making.

Blockchain Layer Components

The blockchain layer uses a permissioned blockchain
technology in order to ensure balance between transparency
needs and privacy requirements. In contrast to public
blockchains, a permissioned blockchain architecture limits
the access rights only to authorized entities, while providing
read access for other stakeholders. Such an approach suits
the financial auditing perfectly well because the regulation
in the area requires restricted access to confidential
information.

Transaction Recording Protocol: The protocoll records
each financial transaction by creating the corresponding
block which stores the transaction data, its timestamp, as
well as cryptographic hash pointing to the previous block.
The immutable characteristic guarantees that each
transaction cannot be altered or even deleted in any case.

Smart Contract Engine: Smart contract engine represents

a set of algorithms that autonomously perform the specific

business logic when required conditions occur. As for the

financial auditing, such smart contracts perform the
following three major operations:

e Transaction Validation: Verification of each
transaction according to certain criteria before block
creation

e Compliance Verification: Verification of each
transaction according to regulatory requirements

e Audit Rules Enforcement: Verification of the
financial data integrity constantly
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This architecture of smart contract is based on an extended
subprocess pattern that was found in blockchain modeling
studies where each of the contracts is autonomous and is
part of a more general process flow. Such an approach
allows increasing maintainability of the system and
performing independent updates of specific contract
functionality without stopping the whole system.

Integration with Oracle Network: Oracles are the means by
which the blockchain interacts with external systems. Two
oracle patterns are implemented within the framework:
Verifier pattern — external systems that provide blockchain
with external world state information (e.g., market prices,
legal changes); and Reverse verifier pattern — external
systems that provide blockchain with information from its
data to perform analysis and report. It allows performing a
full audit covering all on-chain and off-chain information.

Application Layer Components

The application layer includes interfaces that allow for

interaction with the system and generating reports.

e Dashboard Interface: An easy-to-use dashboard
allows for real-time tracking of financial transactions,
audit status, and alerts of compliance problems.
Blockchain-related data is shown by the dashboard
using charts and indicators.

e Reporting  Generator:  Automatic  reporting
generation allows producing standardized financial
reports from blockchain data. Thus, no need for data
aggregation manually and for reducing the reporting
errors. Reports consist of the transactions summaries,
audits logs and certificates of compliance.

e Alert System: Alert system tracks transactions in
blockchain against certain thresholds and generates
alerts for the suspicious transactions, compliance
issues and other anomalies.

e Compliance Engine: The compliance engine contains
updated regulatory ruleset that allows verifying the
transaction compliance. Compliance engine is able to
support multiple regulatory regimes and can be
customized based on specific jurisdictional
requirements.

Analytics Layer Components

The analytical layer allows complex analysis and support of

decisions.

e ETL/Integration  Layer:  Collects  blockchain
information for analytical processing. This module is
responsible for data transformations and load to
analytical databases that have query optimization
features.

e Machine Learning Models: Al-based models allow
analyzing transaction patterns and detect anomalies,
frauds risks and emerging compliance issues. In
addition to the verification provided by the blockchain
technology, machine learning helps to detect anomalies
which cannot be detected according to the set of rules.

e Anomaly Detection: Specialized algorithms detect
transactions that are different from usual behavior and
thus could represent potential fraud.
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e Visualization Engine: Advanced visualization tools
help to make decisions based on analytical insights.

Data Flow and Transaction Processing

Figure 2: Transaction Processing Flow in Blockchain-
Enabled Audit System

Transaction flow depicts the entire process beginning with
the transaction creation through notification of all
stakeholders. Smart contract validation ensures compliance
at the stage of inception. Consensus algorithms ensure
consistency of the ledger throughout the nodes. Automation
ensures verification and reporting without any need for
manual processes.

Transaction processing workflow involves sequential steps

that ensure transparency at all stages of the process:

e Step 1: Transaction Origination: A financial
transaction is originated and uploaded to the
blockchain network.

e Step 2: Verification of Smart Contract Terms: The
smart contract checks whether the transaction is valid
according to pre-set rules (data validation, conformity
with regulations, and internal policies).

e Step 3: Creating Blocks: A set of validated transactions
is included in the block that consists of hash codes,
timestamps, and the details of the transaction.

e Step 4: Consensus and Propagation: The block is sent
by the participant to the blockchain network for
verification through the BFT algorithm.

e Step 5: Block Insertion: After consensus, the new
block is added to the blockchain.

e Step 6: Audit Trail: An immutable audit trail is created
for authorized users.

e Step 7: Monitoring: Constant transaction integrity
check and detection of irregularities.

e Step 8: Reporting: Reports are prepared automatically.

IVV. ANALYSIS AND DISCUSSION

Performance Metrics and Quantitative Analysis
Comparative analysis in relation to the proposed auditing
framework for blockchain technology was carried out
through simulation. The number of simulated financial
transactions used was 10,000, with 50 scenarios for each
enterprise. Various performance metrics like audit latency,
data integrity, fraud detection rate, and stakeholder trust
were analyzed.
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Flgure 3: Comparatlve AnaIyS|s of Audlt System
Performance Metrics

Analysis of Comparative Performance Indicates Significant
Improvements in All Parameters. Blockchain technology
results in reducing audit latency by 88%, data tampering by
94%, and improving stakeholder trust scores by 76%. In
addition, the transaction processing speed becomes higher
by 467% and the cost of regulatory compliance is reduced
by 65%.

Latency of Audit: The average audit latency in a traditional
system is estimated as the latency between the transaction
occurrence and verification equal to 24 hours. Due to the
application of smart contracts in the blockchain-enabled
system, the average latency of audit is only 2.9 hours (about
88% lower).

Assessment of Data Integrity: The number of cases of data
tampering becomes an important criterion when discussing
the transparency of systems. In simulated traditional
systems, there were an average of 84 data tampering
incidents annually, which shows their vulnerability due to
the use of centralized databases. In contrast, blockchain-
enabled systems demonstrated 5 data tampering cases a
year, a 94% improvement. In general, the immutability of
transactions made with blockchain technology makes
tampering detectable.

Improvement in Fraud Prevention: Fraud prevention is
another aspect, in which a blockchain-enabled system can
demonstrate high performance. While in a traditional
auditing system the average level of fraud detection is 67%,
blockchain-enabled system reaches the average 94% of
detected frauds. This difference is achieved due to two
reasons: complete transactional transparency and inability
to violate any rules due to smart contracts.

Trust Scores of Stakeholders: As shown by survey among
investors, regulators, and corporate directors, trust in
blockchain systems averaged 91/100 points, while in a
traditional system the result is 52/100 (a 76% increase).
This finding confirms empirically the idea that adoption of
blockchain technologies increases corporate accountability.
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Table 1: Comparative Analysis of Traditional vs. Blockchain-Enabled Auditing Systems

Aspect

Traditional Auditing

Blockchain-Enabled Auditing Improvement Factor

Data Integrity

Centralized databases
vulnerable to tampering

10x reduction in
tampering incidents

Immutable distributed ledger
with cryptographic verification

Transparency

Limited visibility; periodic
disclosure

Continuous, real-time access

for authorized stakeholders Continuous vs. periodig

Audit Frequency

Periodic (quarterly/annually)

Continuous, real-time

e Real-time vs. periodic
verification

Fraud Prevention

Detective controls (post-
factum)

Preventive controls (real-time

Proactive vs. reactive
enforcement)

Verification

Sample-based manual

Full population automated 100% population

verification verification coverage
Cost Efficiency High due to manual effort Reduced through automation 65% cost reduction
Regulatory Manual, resource-intensive Automated compliance by . .
. . ; Compliance by design
Compliance compliance checks design
Dlsput_e Complt_ex, tlrr_1e—c_onsum|ng Clear, tracegble transaction 80% faster resolution
Resolution investigation history

Technological
Dependency

Legacy systems, manual
reconciliation

Smart contracts, distributed

Enhanced automation
ledger

Institutional trust (auditors,

Trust Mechanism
regulators)

Decentralized
verification

Technological trust
(cryptography, consensus)

The above comparison shows the fundamental distinctions
between traditional and blockchain-powered audits on
various levels. Blockchain-based audit systems perform
better in terms of data integrity, openness, frequency of
audits, fraud prevention, data verification, cost-
effectiveness, and  assurance  mechanism.  The
transformation from trust in institutions to trust in
technology shows a paradigmatic change in audit assurance
approach.

Scalability and Consensus Protocol Performance
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Figure 4: Consensus Protocol Performance Characteristics

Performance comparison for different types of consensus
algorithms indicates that the PBFT and Raft consensus
algorithms provide much higher throughput and latency
compared to the PoW algorithm without reducing security.
The presented model uses the PBFT consensus algorithm,
which enables processing up to 3,000 transactions per
second with 200 ms latency and instant finality.

A key issue to be taken into account when using
blockchains to implement a finance infrastructure is
scalability. This approach employs a consensus algorithm
that combines performance and security criteria. PBFT
(Practical Byzantine Fault Tolerance) offers high efficiency
and low latency (3,000 transactions/sec with 200 ms
latency), while with PoW there is an ability to perform 7
transactions/sec. It guarantees instant finality, thus making
the transaction irreversible in seconds.
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Stakeholder
Challenges

Perspectives and  Implementation

[ L T S Y S e —

SSRGS oty Kot Pt -y
" - —
d - l ) =
i - - I = !”__
! . . - = -
i HBm ——m
- - -

Figure 5: Stakehdlder Impact Assessment Across Groaps

The results of the stakeholder impact assessment show a
variation in benefits among the different parties. Regulators
benefit from an increase in the transparency by +91% and
increase in trustworthiness by +84%, which is the
verification capability of blockchain technology. The
efficiency gain among auditors is the largest at +84%, due
to the automation feature of the blockchain technology.

Implementation challenges identified include:

e Regulatory fragmentation across jurisdictions, which
creates compliance problems.

e  Maturity issues related to technology, especially for the
oracle and smart contract, which need to be mitigated
through verification and staged rollout.

e Competency issues, with accounting and auditing
professionals needing education on blockchain
technology and smart contracts.

V. CONCLUSION

Through the conducted research, it was established that the
use of the blockchain technology in improving financial
transparency and auditing represents a novel method to
address issues present in financial reporting. As shown in
the results of this study, blockchain systems demonstrate
significant improvements in various performance metrics
including: 88% reduction in audit latency; 94% decline in
cases of tampering of data; 40% increase in fraud detection
rate; and 76% improvement of trust scores of stakeholders.
A proposed theoretical model, based on combination of the
permissioned blockchain, smart contracts and cloud
computing provides a practical roadmap  for
implementation of the suggested system. Mechanisms of
triple entry accounting and compliance via smart contract
and continuous audit eliminate issues of data tampering,
latency and increase the level of auditability in blockchain-
powered financial reporting. Combination of blockchain
and cloud computing solves issue of scale while preserving
immutability and auditability characteristics of the
blockchain.

From the point of view of theory, results of this paper
strengthen the notion that agency theory is applicable to
blockchain governance. Instead of providing governance
via institutions, governance via technologies is achieved
and both transparency and information asymmetry issues
are addressed through the use of blockchain technologies.
This transition from institutional (human) control (via
audits, for example) to technological (cryptographic)
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control fits the definition of the "governance by system
design".

There are significant practical implications for all three
parties involved. Increased transparency of financial
reporting processes provides increased visibility and ability
to conduct effective monitoring and supervision for
regulatory bodies. Increased efficiency and effectiveness
due to the automation of the process, continuous audit and
coverage of the entire population instead of samples
provide significant benefits for audit firms and
corporations. Reduction of regulatory compliance cost by
65% can be used as a strong business case in favour of
implementing the technology.

But implementation hurdles must not be overlooked.
Jurisdictional differences in regulatory framework create
difficulties with compliance which need coordinated policy
development. Immaturity of the technology itself, notably
when it comes to oracles and smart contracts security,
demands further research and use of formal verification
techniques. The competency gap between auditors and
accountants requires significant investments into education.
The creation of the set of specific Audit Standards (SA) for
on-chain digital evidence is a major research challenge for
professional communities.

Further areas of research involve integration of blockchain
with the artificial intelligence for predictive auditing,
exploration of zero knowledge proofs for achieving
privacy-preserving transparency and creating unified
protocols of compliance with different regulatory regimes.
Intersection of blockchain and privacy computing and Al
may lead to creation of intelligent and compliant audit
systems. Empirical research regarding organizational
factors of success and measures of adoption of the
technology is needed.

Summing up, blockchain technology provides governance
infrastructure that can reengineer financial transparency
and auditing. The characteristics of the technology —
immutability, transparency and programmability — directly
target the problems of financial reporting such as
information asymmetry and lack of trust between
stakeholders. As the regulatory framework matures and the
technology matures as well, auditing powered by
blockchain is poised to become a new standard.
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