Economics, Finance A u d |t
and Accounting

DOI: https://doi.org/10.59503/29538009-2026.1.17-152

BLOCKCHAIN-BASED FINANCIAL CONTROL AND AUDIT
MECHANISMS FOR SUSTAINABLE DEVELOPMENT

Lusine Arustamyan

Northern University, Ph.D. student
lusinearustamyan758@gmail.com
ORCID ID: https://orcid.org/0009-0005-2368-3275

Abstract: This article examines the application of blockchain
technology in enhancing financial control and audit mechanisms
within the framework of sustainable development. The increasing
complexity of financial flows associated with sustainability initiatives
necessitates advanced tools to ensure transparency, accountability,
and efficiency. Traditional financial systems are often limited by
centralization, lack of trust, and vulnerability to manipulation
(Crosby et al., 2016). Blockchain technology, characterized by
decentralization, immutability, and transparency, offers a
promising solution. The study employs a qualitative methodology,
including literature review, comparative analysis, and conceptual
modeling. The results indicate that blockchain can significantly
improve financial transparency, enable real-time auditing, and
reduce corruption risks. A conceptual model is proposed to
demonstrate how blockchain can be integrated into financial
governance systems.
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Research aims: The main aim of this research is to explore the
potential of blockchain technology as an innovative tool for
improving financial control and auditing within sustainable
development systems. It examines the limitations of traditional
financial governance and highlights how key features of blockchain
- such as decentralization, immutability, and transparency - can
help address these issues.

The study also proposes a conceptual framework that integrates
blockchain solutions into financial monitoring and auditing
processes, with a focus on enabling real-time oversight,
strengthening stakeholder accountability, and ensuring more
efficient resource allocation in sustainability projects.

In addition, the research evaluates both the benefits and the
practical challenges of implementing blockchain, including
technological, regulatory, and institutional factors that may affect
its adoption.

Research novelty: The novelty of this research is reflected in
its integrated and practice-focused approach to applying blockchain
technology in financial control and auditing within sustainable
development.

First, instead of discussing blockchain in general terms, the
study specifically examines its application in financial governance
and audit procedures. It develops a clear conceptual model that
supports ongoing, real-time auditing through decentralized data
validation and the use of smart contracts.

153



Second, the research adds to the existing body of knowledge by
connecting blockchain with sustainability goals, showing how
greater financial transparency and accountability can contribute to
achieving the Sustainable Development Goals (SDGs).

Third, unlike many studies that remain purely theoretical, this
work emphasizes practical relevance by considering real-world
applications and bridging the gap between theory and
implementation.

Finally, the study provides policy-level recommendations to
support the adoption of blockchain in financial control systems,
aiming to improve institutional performance and minimize
corruption risks.

Introduction
Sustainable development is a major priority for governments,

international organizations, and businesses, aiming to balance
economic growth, environmental protection, and social well-being.
Achieving this requires effective financial governance, including
transparent resource use, proper monitoring, and reliable auditing.
However, traditional financial control systems face serious
challenges. They are mostly centralized, making them vulnerable to
inefficiency, manipulation, and corruption. Financial data is often
scattered across institutions, which complicates consistency,
traceability, and accountability, ultimately reducing trust in financial
reporting-especially in large, complex sustainability projects.
Blockchain enables the creation of distributed ledgers where all
transactions are recorded in a secure and tamper-resistant
manner. This ensures that financial data cannot be altered without
detection, thereby increasing data integrity and trust. Moreover,
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the use of smart contracts allows for the automation of financial
processes and compliance verification, reducing the need for
intermediaries and minimizing human error.

In recent years, it has become clear that blockchain can play an
important role in financial governance. It helps improve data
security, reduce the risk of fraud, and increase transparency and
accountability. In my view, it can also be useful in the public sector
by helping to lower corruption risks.

Despite its advantages, the use of blockchain in financial control
systems - especially in sustainable development - remains limited.
Key barriers include regulatory uncertainty, technical complexity,
and high implementation costs, along with the absence of well-
developed frameworks for integrating blockchain into audit
processes.

This study therefore examines how blockchain can improve
financial control and auditing in sustainable development. It focuses
on identifying its main benefits and challenges, assessing its impact
on transparency and accountability, and proposing a practical
model for implementation.

Overall, the research aims to support the creation of more
efficient, transparent, and reliable financial governance systems
aligned with sustainable development goals.

The methodology
This research adopts a qualitative and exploratory
methodological approach aimed at analyzing the potential of
blockchain technology in enhancing financial control and audit
mechanisms within the framework of sustainable development.
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The study is based on a combination of several complementary
research methods:

1. Literature Review

A comprehensive review of academic literature, institutional
reports, and analytical studies was conducted to examine the
theoretical foundations of blockchain technology and its
applications in financial control and auditing. Key sources include
works by Nakamoto (2008), Crosby et al. (2016), and OECD (2020),
which provide insights into the technological and governance
aspects of blockchain.

2. Comparative Analysis

A comparative analysis was carried out to evaluate the
differences between traditional financial control systems and
blockchain-based approaches. This method focuses on key criteria
such as transparency, data integrity, efficiency, audit frequency,
and vulnerability to fraud. The analysis allows for identifying the
strengths and weaknesses of each system and assessing the added
value of blockchain solutions.

3. Study Analysis

The research incorporates selected international case studies to
examine real-world applications of blockchain technology in
governance and financial systems. Examples include blockchain
implementations in public administration and financial monitoring
systems. These case studies provide practical evidence of
blockchain’s potential and highlight challenges related to
implementation.

4. Conceptual Modeling
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A conceptual model of a blockchain-based financial control and
audit system is developed as part of this research. The model
integrates key components such as distributed ledgers, smart
contracts, and audit nodes. It is designed to demonstrate how
blockchain can support real-time auditing, enhance transparency,
and ensure accountability in financial processes related to
sustainable development.

5. Analytical Synthesis

The findings obtained from the literature review, comparative
analysis, and case studies are synthesized to generate a
comprehensive understanding of blockchain’s role in financial
governance. This method enables the identification of patterns,
relationships, and key factors influencing the effectiveness of
blockchain-based systems.

The choice of a qualitative approach is conditioned by the
exploratory nature of the research. Since blockchain applications in
financial control for sustainable development are still evolving,
qualitative analysis provides flexibility in examining both theoretical
and practical dimensions.

Moreover, the integration of multiple methods ensures the
reliability and validity of the research results. The combination of
theoretical analysis and practical case studies allows for a balanced
evaluation of both opportunities and limitations of blockchain
technology.

Despite its comprehensive design, the methodology has certain
limitations:

The research does not include quantitative or empirical data
analysis. Case studies are limited to available public information.
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Rapid technological changes may affect the long-term relevance of
findings.

These limitations indicate the need for further empirical
research and data-driven analysis in future studies.

Research results

This study is based on a qualitative approach that combines
literature review, comparison of financial control systems, and
analysis of blockchain applications. Such an approach makes it
possible to evaluate how blockchain can transform financial control
and auditing within sustainable development.

The findings show that blockchain changes how financial
transactions are recorded and verified. Unlike traditional
centralized systems, it enables decentralized, transparent, and real-
time processes, improving reliability and efficiency. Key
improvements are seen in transparency, audit effectiveness, data
accuracy, fraud reduction, and overall performance.

Blockchain increases transparency by storing transactions in a
shared, immutable ledger accessible to authorized users, reducing
data inconsistencies. It also allows real-time auditing instead of
periodic checks, as smart contracts automatically verify
transactions. In addition, its decentralized nature lowers fraud and
corruption risks since data cannot be easily altered.

The analysis also highlights improved efficiency and lower costs
due to automation and reduced need for intermediaries. Overall,
blockchain supports sustainable development by ensuring more
transparent and accountable financial management. These results
are summarized in Table 1.
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Table 1 Summary of Key Research Results

Dimension Traditional | Blockchain- | Impact Source
Systems Based
Systems
Transparency | Limited High Increased Nakam
trust oto,
2008
Audit Periodic Real-time Faster Crosby
detection etal.,
2016
Data Integrity | Vulnerable | Immutable | Reduced Kshetri,
manipulation | 2017
Fraud Risk High Low Corruption OECD,
reduction 2020
Efficiency Moderate High Cost Tapsco
optimization | tt &
Tapsco
tt,
2016

Blockchain  systems offer strong transparency since
transactions are recorded in a shared, unchangeable ledger that
authorized users can access in real time. This makes financial data
more reliable and easier to track. In my view, transparency is one
of blockchain’s biggest advantages, especially where accountability
matters, but it still needs to be balanced with data privacy.

Another major shift is in auditing. Instead of periodic checks,
blockchain allows continuous, real-time monitoring through
automated processes. | think this is a major improvement because
it helps detect issues immediately, though its success depends on
how well the system is designed.
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Blockchain also strengthens data integrity by preventing
unauthorized changes. To me, this is essential for trust in financial
systems, although incorrect data at the input stage can still be a
problem.

Fraud risks are also reduced because the system is
decentralized and transactions cannot be easily altered. | believe
this is one of blockchain’s most valuable benefits, even though new
technical risks may appear.

Finally, blockchain improves efficiency by automating processes
and removing intermediaries. In my opinion, this speeds up
operations and reduces workload, although high setup costs and
complexity can be challenges at the beginning.

The functional capabilities of blockchain technology play a
crucial role in transforming financial control and audit systems.
Unlike traditional approaches, which rely on fragmented processes
and manual verification, blockchain integrates multiple functions
into a unified, automated, and secure system.

These functions are primarily enabled by core technological
features such as distributed ledgers, cryptographic security, and
smart contracts. As a result, blockchain enhances not only the
accuracy and reliability of financial data but also the efficiency of
monitoring, verification, and reporting processes.

To better illustrate these contributions, Table 2 presents the key
functional components of blockchain technology and their impact
on financial control systems.

The data presented in Table 2 highlights the core functional
advantages of blockchain technology in financial control systems.
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Blockchain allows constant monitoring of financial activity since
transactions are updated in real time. | think this greatly improves
control and helps detect problems early, although it requires strong
technical infrastructure to work properly.

Table 2 Functional Contributions of Blockchain

Function Blockchain Result Source
Feature
Monitorin Distributed Continuous World Bank,
g ledger tracking 2020
Verification Smart contracts Automated Crosby etal.,
compliance 2016
Reporting Real-time data Instant audit OECD, 2020
reports
Securi Cryptograph Data Kshetri, 2017
Y yptography protection '

Verification is also automated through smart contracts, which
follow predefined rules without human involvement. In my view, this
is one of blockchain’s most innovative features because it reduces
errors and increases consistency, but it fully depends on how
accurately the system is programmed.

Another advantage is real-time reporting, as financial data
becomes instantly accessible. | believe this supports faster and
better decision-making, though it also requires users to have the
skills to properly understand and use the data.

Finally, blockchain strengthens security through advanced
encryption. In my opinion, this is essential for modern financial
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systems, but potential technical vulnerabilities and cyber risks still
need careful attention.

In addition to the analytical results presented above, it is
essential to provide a visual representation of the identified
relationships and improvements associated with blockchain
technology. The use of conceptual diagrams allows for a clearer
understanding of how blockchain transforms financial control and
audit mechanisms, particularly in terms of transparency, efficiency,
and risk reduction.

These visual models complement the previous analysis by
illustrating the structural and functional changes introduced by
blockchain systems. They also help to highlight the interconnected
nature of key dimensions such as real-time auditing, data integrity,
and fraud prevention.

The following figures present a graphical interpretation of the
main research findings and demonstrate the practical implications
of blockchain implementation in financial governance systems.

To further illustrate the results of this study, several conceptual
diagrams are presented below. These figures visually demonstrate
the impact of blockchain technology on financial control and audit
mechanisms, supporting the findings discussed in the previous
sections.
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Traditional System:
Transaction » Record -» Audit (Delayed) - Report

Blockchain System:
Transaction » Blockchain » Smart Contract - Real-Time Audit - Report

Figure 1. Blockchain Impact on Financial Control
Dimensions

This diagram summarizes the core findings of the research.
Blockchain improves transparency, efficiency, and audit capabilities
while simultaneously reducing fraud risks. These results directly
correspond to the key dimensions identified in the study.

In my view, this multidimensional impact highlights the systemic
nature of blockchain transformation. Rather than improving a
single aspect, blockchain simultaneously enhances multiple

Transparency 1

l

Efficiency 1 t Fraud Risk {

|

Audit (Real-Time) 1

components of financial control systems.
Figure 2: Real-Time Audit System (Blockchain vs Traditional)

The diagram demonstrates the transition from delayed auditing
to continuous real-time verification. Blockchain eliminates the time
gap between transaction and audit.

From my perspective, this shift is one of the most important
innovations in financial control. Real-time auditing significantly
increases responsiveness and reduces financial risks.
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Figure 3. Blockchain-Based Financial Control Model

This model illustrates how blockchain integrates financial
processes into a unified system, ensuring transparency,
automation, and continuous monitoring.

In my opinion, this model represents a practical framework for
implementing blockchain in financial governance systems. It
demonstrates how different components interact to ensure
accountability and efficiency.

Traditional System:
Central Control -» Data Manipulation » High Risk

Blockchain System:
Decentralization » Immutable Records - Low Risk

Figure 4. Fraud Risk Reduction Mechanism

The diagram highlights how decentralization and immutability
reduce opportunities for fraud and corruption. We think that
reducing fraud risk is one of the most critical contributions of
blockchain, especially in large-scale financial systems related to
sustainable development.
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Conclusion
In conclusion, blockchain has strong potential to transform

financial control and auditing in the context of sustainable
development. It improves transparency, data reliability, efficiency,
and reduces fraud, while shifting systems from centralized models
to more decentralized and verification-based approaches.

In my view, one of its biggest strengths is enabling real-time
monitoring, automated processes, and more accountable financial
management, which increases trust between stakeholders. It also
supports better use of financial resources, making systems more
transparent and effective.

However, blockchain is not without challenges. Issues like high
costs, technical complexity, scalability, and unclear regulations can
slow its adoption. | believe that a gradual implementation, especially
through hybrid systems that combine traditional and digital
methods, is the most practical approach.

Overall, blockchain is a powerful tool for improving financial
governance, but further research and real-world application are
still needed to fully realize its potential.
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