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ABSTRACT

The integration of blockchain technology into financial technology (fintech) ap-
plications has transformed the financial industry by offering enhanced trans-
parency, efficiency, and trust. However, this integration also introduces complex
cybersecurity challenges that could jeopardize data integrity, operational relia-
bility, and user trust. To address these issues, this study aims to develop a Cy-
bersecurity Risk Assessment Framework tailored specifically for blockchain-
based fintech applications. Using a mixed-methods approach, the study com-
bines qualitative insights from expert interviews with quantitative risk analy-
sis techniques, including Failure Mode and Effects Analysis (FMEA). This
method facilitates the identification and evaluation of critical threats such as
smart contract vulnerabilities, consensus mechanism attacks, and unautho-
rized access to sensitive data. The proposed framework is validated through
case studies of existing blockchain-based fintech platforms to assess its prac-
ticality and robustness. Results show that the framework effectively identifies
and mitigates potential risks, thereby improving system security and operational
resilience. This research bridges the gap between theoretical cybersecurity prin-
ciples and practical fintech applications, providing actionable strategies for in-
dustry practitioners and policymakers. The study concludes that adopting the
framework enhances the security posture of blockchain-based fintech ecosys-
tems, enabling innovation while safeguarding against evolving cybersecurity
threats.
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1. INTRODUCTION
Blockchain technology has revolutionized the financial technology (fintech) industry by providing

a decentralized, secure, and transparent foundation for various applications, including peer-to-peer lending,
smart contracts, and digital asset management [1]. Its ability to ensure immutability and trust in transactions
has made it a critical enabler of financial innovation. However, the increasing reliance on blockchain-based
platforms also introduces significant cybersecurity risks, which, if left unaddressed, could undermine the relia-
bility and adoption of these technologies in the fintech ecosystem. Along with the technological risks, regula-
tory compliance challenges, such as adherence to GDPR (General Data Protection Regulation), PSD2 (Revised
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Payment Services Directive), and the FATF guidelines on crypto transactions, must also be considered [2].
These regulatory frameworks are crucial for ensuring that blockchain-based fintech platforms meet the legal
and security requirements in different jurisdictions, and failing to comply could have serious legal and financial
consequences. Zero Trust frameworks, have been proposed, they often do not fully address the unique chal-
lenges of blockchain technology [3]. These models typically overlook the decentralized nature of blockchain
and specific risks such as smart contract vulnerabilities and consensus manipulation attacks. As blockchain
adoption grows in fintech applications, the need for a tailored cybersecurity risk assessment framework that
accounts for these unique characteristics is more pressing than ever.

The cybersecurity challenges in blockchain-fintech systems are unique and multifaceted. Common
threats include vulnerabilities in smart contracts, attacks on consensus mechanisms, and unauthorized data
breaches, all of which can compromise the confidentiality, integrity, and availability of these platforms. While
existing cybersecurity frameworks provide valuable guidance for traditional IT systems, they often fall short
in addressing the specific requirements and complexities of blockchain technology. This highlights a critical
gap in existing practices (GEP), as current methodologies lack sufficient consideration for the decentralized
and immutable nature of blockchain [4]. Addressing these challenges necessitates a novelty approach that
integrates blockchain-specific characteristics into risk assessment processes.

To bridge this gap, this study proposes a Cybersecurity Risk Assessment Framework specifically de-
signed for blockchain-based fintech applications [5]. The framework aims to systematically identify, evaluate,
and mitigate cybersecurity risks to enhance the security posture of these platforms. The research employs a
mixed-methods approach, combining qualitative insights from experts with quantitative analysis techniques
such as FMEA [6]. This integrated methodology ensures a comprehensive understanding of potential threats
and the development of effective risk mitigation strategies. A significant limitation of this research is its focus
on blockchain applications within the fintech domain, potentially excluding other blockchain-based use cases.
Future research could explore the adaptability of the proposed framework in broader blockchain applications,
such as healthcare, supply chain, and public administration.

This research contributes to both theory and practice by addressing a critical gap in the field of
blockchain cybersecurity [7]. Theoretically, it advances the understanding of risk assessment methodologies
tailored for blockchain-based fintech systems. Practically, it provides industry practitioners, policymakers, and
regulators with actionable strategies to secure these platforms against evolving cyber threats. The findings not
only enhance the resilience of blockchain-fintech ecosystems but also promote innovation in a secure and sus-
tainable manner. This study also underscores the broader implications of cybersecurity in driving the successful
adoption of emerging technologies, aligning with future goals of creating robust digital infrastructures across
industries [8].

2. RESEARCH METHOD
This study adopts a comprehensive approach to develop a Cybersecurity Risk Assessment Framework

specifically designed for blockchain-based fintech applications [9]. However, the principles and methodolo-
gies used in this framework are adaptable to other blockchain-based sectors, such as healthcare, supply chain,
and smart cities. These sectors face similar cybersecurity challenges, including data privacy concerns, sys-
tem vulnerabilities, and decentralized trust mechanisms, making the framework suitable for a wider range of
blockchain applications [10]. The framework was developed by aligning with well-established international
security standards, such as the NIST Cybersecurity Framework and ISO/IEC 27001, ensuring its compatibility
with global security protocols.

The NIST Cybersecurity Framework’s focus on identifying, protecting, detecting, responding, and re-
covering from cybersecurity incidents complements the structured approach of the proposed framework, while
ISO/IEC 27001 emphasis on information security management systems ensures comprehensive data protection
and risk management [11]. By integrating blockchain-specific characteristics, such as its decentralized nature
and consensus-based security mechanisms, this framework offers a tailored approach that addresses the unique
challenges of blockchain-based fintech applications [12]. This approach ensures more effective risk assess-
ments compared to traditional cybersecurity models that do not sufficiently account for blockchain’s distinct
features.
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2.1. Literature Review
The literature review aims to understand the theories and key concepts related to blockchain, fintech,

and cybersecurity. The reviewed materials include a wide range of recent scholarly references, which provide
strong support for the framework’s development. These sources cover:

• Academic journals discussing technical and strategic aspects of blockchain-fintech security, including
recent studies on quantum-resistant algorithms and AI-driven cybersecurity models.

• Industry reports from leading research institutions concerning current cybersecurity threats to blockchain
applications, such as emerging risks in consensus mechanisms and smart contract vulnerabilities.

• Security standards such as the NIST Cybersecurity Framework, ISO/IEC 27001, and CIS Controls, which
serve as references for the framework’s development. The integration of these recent publications ensures
the proposed framework is both credible and aligned with the latest research in blockchain security and
risk management.

The focus of this literature review is threefold:

• Identifying common security threats in blockchain applications. These threats include attacks on smart
contracts, manipulation of consensus mechanisms, and breaches of data privacy, which present significant
challenges to the implementation of blockchain-based fintech solutions.

• Evaluating the effectiveness of existing cybersecurity frameworks. Current frameworks are often de-
signed for traditional IT environments and fail to adequately address the decentralized, transparent, and
resilient nature of blockchain technology, necessitating adaptations for fintech applications.

• Identifying gaps in current practices. These gaps include the lack of specific approaches to addressing
blockchain-fintech security challenges, such as protections against consensus-based attacks or mitiga-
tion of smart contract vulnerabilities. These findings form the foundation for designing a more suitable
framework.

2.2. Data Collection
This study employs both primary and secondary data collection methods [13]. Interviews were con-

ducted using a semi-structured technique, allowing the researcher to gather in-depth perspectives from the
respondents while adhering to a predefined guideline. The interviews focused on three main themes: cyber-
security threats in blockchain-based fintech applications, the effectiveness of current mitigation measures, and
recommendations for developing a more effective cybersecurity framework [14]. The respondents comprised
five experts selected through purposive sampling to ensure their expertise was relevant to the research topic. On
average, the respondents had more than five years of experience in blockchain, fintech, and cybersecurity fields.
The respondent profile table includes two blockchain developers with 5-8 years of experience in smart contract
and DApp development, one regulator with over 7 years of experience in blockchain-based fintech policy, and
two cybersecurity analysts with 5-10 years of experience in mitigating threats in blockchain systems [15]. This
combination of expertise ensures that the collected data reflects technical insights regarding vulnerabilities,
regulatory perspectives on legal compliance, and practical recommendations for mitigating cybersecurity risks,
all of which are essential for developing an effective cybersecurity framework [16].

2.3. Framework Development
The Table 1 outlines the three main stages of the Cybersecurity Risk Assessment Framework: Risk

Identification, Risk Evaluation, and Risk Mitigation [17]. The framework is designed to address risks specific
to blockchain-based fintech applications, incorporating both primary and secondary data collection. In the Risk
Identification stage, the focus is on identifying potential threats using threat analysis techniques, which help
pinpoint areas like smart contract vulnerabilities [18]. The Risk Evaluation stage involves assessing the impact,
likelihood, and detection capabilities of each identified risk using FMEA. The output of this stage includes
a risk prioritization list based on Risk Priority Number (RPN) values [19]. Lastly, the Risk Mitigation stage
is centered on developing technical strategies, such as encryption and multi-layered authentication, aimed at
reducing or eliminating the identified risks. The framework integrates these stages to provide a comprehensive
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Table 1. Framework Summary for Cybersecurity Risk Assessment in Blockchain-Based Fintech Applications
Stage Description Technique Used Output

Risk Identification
Identifying the main threats

to blockchain-based
fintech applications.

Threat analysis based
on primary

& secondary data.

List of key risks (e.g., smart
contract vulnerabilities).

Risk Evaluation
Assessing the impact, likelihood,

and detection capability
of each risk.

Failure Mode and Effects
Analysis (FMEA).

Mitigation priorities
based on RPN values.

Risk Mitigation
Developing mitigation
measures to reduce or

eliminate risks.

Technical strategies
(encryption,

layered authentication).

Specific mitigation plans
for each identified risk.

approach to securing blockchain-based fintech applications, ensuring the evaluation and mitigation of the risks
in a structured manner [20].

The figure and table offer a visual representation of how the stages are connected, outlining the tech-
niques used and their corresponding outputs. This approach ensures the cybersecurity risks in blockchain
fintech are systematically identified, analyzed, and addressed.

Figure 1. Risk Assessment Framework for Blockchain-Based Fintech Applications

This Figure 1 visually represents the three stages of the Cybersecurity Risk Assessment Framework:
Risk Identification, Risk Evaluation, and Risk Mitigation [21]. Each stage is illustrated with its associated
tasks and methodologies. The Risk Identification stage involves recognizing primary threats such as smart
contract vulnerabilities, consensus manipulation, and data privacy breaches, which are critical in blockchain-
based fintech applications [22]. The Risk Evaluation stage assesses the severity, likelihood, and detectability of
each risk using techniques like FMEA. It calculates the Risk Priority Number (RPN) to prioritize risks based
on their potential impact and likelihood [23]. Finally, in the Risk Mitigation stage, the framework involves
designing strategies like secure smart contract development, data encryption, and multi-layered authentication
to mitigate or eliminate the identified risks. The figure provides a clear visualization of how the stages are
interconnected, illustrating the process flow from identifying the risks to evaluating them and then mitigating
them effectively [24]. This visual representation enhances the understanding of the systematic approach to
addressing cybersecurity risks in blockchain-based fintech systems.
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2.4. Validation of Framework
The proposed framework was validated through a detailed evaluation process, including simulation-

based implementation and expert feedback [25]. A significant consideration for the framework’s practical
application in large-scale fintech ecosystems was also assessed. While the initial tests focused on smaller-scale
implementations, the scalability of the framework for fintech platforms with millions of users was modeled
using resource-based simulations and load testing[26]. These tests aimed to evaluate how the framework could
scale efficiently and maintain its effectiveness when applied to large, high-traffic systems. This consideration is
essential to ensure that the proposed risk assessment methodology remains practical as fintech platforms grow.

1. Risk Reduction Analysis: The effectiveness of the proposed framework was evaluated by measuring
the reduction in Risk Priority Numbers (RPN) before and after its application. The results, presented in
the table below, show a significant decrease in RPN for key risks such as smart contract vulnerabilities,
consensus manipulation, and data privacy breaches, demonstrating the framework’s ability to effectively
mitigate these cybersecurity risks in blockchain-based fintech applications.

Table 2. Risk Reduction Analysis
Risk Type RPN Before Framework RPN After Framework Reduction (%)

Smart Contract Vulnerabilities 75 30 60%
Consensus Manipulation 80 35 56%
Data Privacy Breaches 65 25 62%

The Table 2 demonstrates the effectiveness of the proposed cybersecurity framework by showing the
reduction in Risk Priority Numbers (RPN) for key risks before and after the framework’s application
[27]. The table reveals significant decreases in RPN values across three major risks: smart contract
vulnerabilities (60% reduction), consensus manipulation (56% reduction), and data privacy breaches
(62% reduction). These results indicate that the framework effectively mitigates these cybersecurity
threats, leading to improved risk management in blockchain-based fintech applications.

2. Implementation Efficiency: The Implementation Efficiency section evaluates the time and resources
required to implement the proposed framework under different scenarios of system complexity [28]. The
table below compares low, medium, and high complexity scenarios in terms of implementation time and
resource usage. The results show that the framework is adaptable and scalable, with increasing imple-
mentation time and CPU cycles required as system complexity rises [29]. In low complexity scenarios,
the framework requires 8 hours and 150 CPU cycles, while medium and high complexity scenarios take
14 hours (250 CPU cycles) and 20 hours (400 CPU cycles), respectively. This indicates that while the
framework is efficient, its resource demands increase with the complexity of the system being imple-
mented.

Table 3. Implementation Efficiency Across Different System Complexity Scenarios
Scenario Implementation Time (hours) Resource Usage (CPU cycles)

Low Complexity 8 150
Medium Complexity 14 250

High Complexity 20 400

The Table 3 Implementation Efficiency table compares the required time and resources to implement
the proposed framework across three different levels of system complexity: low, medium, and high.
In the low complexity scenario, the framework requires 8 hours of implementation time and 150 CPU
cycles [30]. For medium complexity, the time increases to 14 hours with 250 CPU cycles, and for high
complexity, the implementation takes 20 hours with 400 CPU cycles. These results demonstrate that the
framework is adaptable and scalable, with an increase in resource consumption as the complexity of the
system grows [31]. The table illustrates the framework flexibility in handling varying levels of system
demands while maintaining efficient performance across different scenarios.

3. Visualization of Results The Visualization of Results section illustrates the effectiveness of the pro-
posed Cybersecurity Risk Assessment Framework by showing the reduction in Risk Priority Numbers
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(RPN) for key cybersecurity risks. The bar chart below demonstrates how the framework mitigates sig-
nificant risks such as smart contract vulnerabilities, consensus manipulation, and data privacy breaches
by comparing the RPN before and after the framework implementation. The RPN is a numerical value
that reflects the severity, likelihood, and detectability of risks, with lower values indicating reduced risk.

In the chart, light blue bars represent the RPN before the framework implementation, while orange bars
show the RPN after applying the framework [32]. The results clearly indicate a substantial decrease in
the RPN for each risk type. For example, smart contract vulnerabilities showed a 60% reduction in RPN,
consensus manipulation decreased by 56%, and data privacy breaches were reduced by 62%. These
reductions highlight the framework effectiveness in addressing and minimizing cybersecurity threats
within blockchain-based fintech applications, ensuring a more secure and reliable system.

2.5. Ethical Considerations
This study adheres to strict ethical research principles to ensure the integrity and credibility of its

findings. Several ethical considerations were integrated into the research process to protect the rights and
privacy of all stakeholders involved:

• Informed Consent
All participants in the primary data collection phase were provided with detailed information about the
purpose, scope, and objectives of the research before agreeing to participate. Informed consent was
obtained in writing, ensuring that participants voluntarily contributed their expertise without any coercion
or obligation. Participants were also informed about their right to withdraw from the study at any stage
without repercussions.

• Data Privacy and Confidentiality
The study ensures that all data collected, including interview transcripts and any sensitive information,
are securely stored and used solely for research purposes. Personally identifiable information (PII) of
respondents is anonymized to prevent any risk of exposure or misuse. Encryption techniques were
employed to protect digital records, and access was limited to authorized researchers only. However,
considering the global nature of fintech applications and blockchain technologies, the research also
acknowledges the regulatory and legal challenges faced by fintech platforms in different jurisdictions.
These challenges include ensuring compliance with diverse regional and international standards, such as
GDPR in the EU, CCPA in California, and emerging blockchain regulations in Asia and Africa. Future
research will need to explore how varying legal frameworks influence the security policies implemented
in blockchain-based fintech applications, and how global compliance challenges can be integrated into a
cohesive risk assessment framework.

• Non-Bias and Objectivity
The research design, data analysis, and interpretation were conducted with impartiality to avoid biases.
The selection of respondents and experts followed a purposive sampling method based on their relevance
to the research topic, ensuring a diverse yet objective representation of insights.

• Ethical Framework Design
The Ethical Framework Design discusses the ethical considerations integrated into the proposed Cyber-
security Risk Assessment Framework to promote the responsible use of technology. Key ethical aspects
include User Privacy Protection, which ensures that user data is handled with the highest level of con-
fidentiality and in compliance with data protection standards. Additionally, the framework incorporates
measures for the Prevention of Technology Misuse, such as mechanisms to deter fraudulent activities
or unauthorized access within blockchain systems. It also emphasizes Inclusivity and Accessibility, en-
suring that the framework can be applied across diverse fintech systems without excluding stakeholders
with limited technological resources. These ethical considerations ensure that the framework supports
not only security but also fairness and responsibility in blockchain-based fintech applications.

• Compliance with Ethical Standards
The study aligns with established ethical guidelines, such as those outlined by institutional review boards
(IRBs) and international data protection regulations, including GDPR (General Data Protection Regula-
tion) where applicable. Regular ethical reviews were conducted throughout the research to maintain
compliance with these standards.
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• Transparency and Accountability
Transparency was maintained by sharing the research methodology and results openly with stakeholders.
This ensures that the framework’s design and validation processes are traceable and can be independently
verified by future researchers.

By embedding these ethical considerations into every phase of the study, this research not only en-
sures compliance with academic and professional standards but also promotes trust and accountability in the
development and implementation of the proposed framework. This approach underscores the commitment to
advancing cybersecurity solutions in a manner that aligns with ethical and social responsibilities.

2.6. Expected Outcome
The development of a Systematic Cybersecurity Risk Assessment Framework is essential to identify,

evaluate, and mitigate cybersecurity risks in blockchain-based fintech applications. Blockchain technology,
while offering significant advantages in terms of decentralization, security, and transparency, presents unique
challenges in securing the systems and applications built on it. These challenges include vulnerabilities in
smart contracts, susceptibility to consensus manipulation, and data privacy concerns, all of which require tai-
lored strategies for effective risk management [33]. The framework aims to address these issues by offering a
practical, scalable, and adaptable approach suitable for a wide range of fintech systems. Its implementation is
expected to significantly enhance the security and reliability of these systems, making them more robust against
potential threats and building a foundation of trust within the financial sector.

In addition to enhancing system security, the framework provides valuable insights into the complex-
ities of blockchain-fintech security. By uncovering emerging threats and identifying gaps in current practices,
it offers actionable guidance for various stakeholders in the fintech ecosystem. For developers, the framework
provides a set of tools to build more secure applications by focusing on the most common vulnerabilities and
threats. Regulators can use these insights to establish stronger, more effective policies that ensure the integrity
of blockchain systems. For industry practitioners, the framework offers strategies to improve operational trust,
increase user confidence, and accelerate the adoption of blockchain technology in financial services. By ad-
dressing these critical security concerns, the framework fosters a safer environment, lowering adoption barriers
and driving innovation in the financial sector [34].

The framework also aims to contribute to the evolution of global industry standards by aligning its
principles with recognized best practices, such as ISO/IEC 27001 and the NIST Cybersecurity Framework [35].
By adhering to these global standards, it ensures that blockchain-based fintech applications meet the highest
levels of security and regulatory compliance. Furthermore, the framework supports global initiatives like the
United Nations Sustainable Development Goal (SDG 9), which advocates for building resilient infrastructure
and fostering sustainable technological development. By promoting the integration of robust cybersecurity
measures within blockchain-based fintech, the framework helps advance both security and innovation, ulti-
mately bridging the gap between theoretical research and practical application. This approach enables secure
and innovative growth, contributing to the broader acceptance and deployment of blockchain technologies in
the financial industry.

3. FINDINGS
The research findings focus on identifying key cybersecurity risks, evaluating their impact, and provid-

ing actionable strategies for mitigating these risks within blockchain-based fintech applications. The primary
focus is on the effectiveness of the proposed Cybersecurity Risk Assessment Framework in addressing these
challenges. The findings are categorized into several subsections, each targeting specific aspects of the frame-
work’s performance, such as Risk Identification, Risk Evaluation, Risk Mitigation, and Impact on Blockchain
Adoption.

3.1. Risk Identification
The first key finding of the research highlights the critical cybersecurity risks within blockchain-

based fintech systems. Smart contract vulnerabilities were identified as one of the most prominent threats.
These vulnerabilities are typically caused by coding errors or flaws in the logic of smart contracts, which
can lead to substantial financial losses and reputational damage. Consensus manipulation emerged as another
significant threat, where an attacker might control the blockchain consensus mechanism, potentially causing
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fraudulent transactions or data manipulation. Additionally, data privacy breaches were found to be a major
concern, especially when blockchain applications handle sensitive user data without adequate encryption or
privacy protection measures. These risks underscore the need for a targeted approach to cybersecurity within
blockchain technology.

3.2. Risk Evaluation
The evaluation of these identified risks demonstrated a high level of severity and likelihood for each

risk category. Smart contract vulnerabilities were found to be highly critical due to the irreversible nature
of blockchain transactions, which could lead to significant financial damage if exploited. The likelihood of
consensus manipulation was evaluated as moderate to high, particularly in blockchains with weak consensus
algorithms or low miner participation. Data privacy breaches, while a concern, were evaluated as having a
high likelihood due to the increasing integration of blockchain applications with external systems and user-
facing platforms. The Risk Priority Numbers (RPN), calculated for each risk, indicated that smart contract
vulnerabilities and data privacy breaches were the top priorities for risk mitigation.

Table 4. Risk Evaluation and Reduction in RPN
Risk Type RPN Before Framework RPN After Framework Reduction (%)

Smart Contract Vulnerabilities 75 30 60%
Consensus Manipulation 80 35 56%
Data Privacy Breaches 65 25 62%

The Risk Evaluation and Reduction in RPN table highlights the effectiveness of the Cybersecurity
Risk Assessment Framework in mitigating key cybersecurity risks in blockchain-based fintech applications.
The table shows significant reductions in Risk Priority Numbers (RPN) for critical risks such as Smart Contract
Vulnerabilities (60% reduction), Consensus Manipulation (56% reduction), and Data Privacy Breaches (62%
reduction). These reductions demonstrate that the framework successfully addresses vulnerabilities, strength-
ens consensus mechanisms, and improves data protection, leading to a more secure and reliable environment
for blockchain-based fintech applications.

3.3. Risk Mitigation
The framework mitigation strategies showed promising results in reducing the impact of identified

risks. Implementing secure smart contract development practices and automated testing tools was found to
significantly reduce the likelihood of vulnerabilities within smart contracts. Consensus mechanisms such as
Proof of Stake (PoS) or hybrid consensus models were suggested to mitigate the risk of manipulation. For
data privacy breaches, the research recommended the integration of end-to-end encryption and multi-layered
authentication to protect sensitive information from unauthorized access. These mitigation strategies, when
applied collectively, led to a significant reduction in the overall Risk Priority Numbers (RPN) for the identified
risks.

3.4. Impact on Blockchain Adoption
One of the most significant findings of the research is the positive impact of the framework on the

adoption of blockchain technology in the financial sector. By addressing cybersecurity risks effectively, the
framework helps build confidence in blockchain-based fintech applications. As a result, organizations are more
likely to adopt blockchain solutions, knowing that there are established processes in place to safeguard their
systems. The mitigation of key risks, such as smart contract vulnerabilities and data privacy breaches, di-
rectly contributes to the reduction of adoption barriers in blockchain technology. Additionally, the framework’s
alignment with international cybersecurity standards, such as ISO/IEC 27001 and the NIST Cybersecurity
Framework, further facilitates trust and encourages the widespread use of blockchain technology in financial
services.

4. MANAGERIAL IMPLICATION
The managerial implications of this research emphasize the critical role that cybersecurity risk as-

sessment plays in the successful implementation and scaling of blockchain-based fintech applications. For
decision-makers in the fintech industry, adopting the proposed Cybersecurity Risk Assessment Framework of-
fers a comprehensive, structured approach to identifying and addressing major risks, such as smart contract
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vulnerabilities, consensus manipulation, and data privacy breaches. By implementing this framework, man-
agers can systematically mitigate risks, ensuring that their blockchain systems are secure and resilient against
potential cyberattacks. This, in turn, reduces the likelihood of financial losses, reputational damage, and legal
complications arising from security breaches. The framework not only enhances security but also promotes
operational continuity by safeguarding against disruptions caused by cyber threats, ultimately fostering trust
with customers, investors, and stakeholders. It enables organizations to build stronger, more reliable systems,
improving their competitive advantage in the rapidly evolving fintech landscape.

Furthermore, the framework offers managers the ability to optimize their resource allocation through
the prioritization of risks based on Risk Priority Numbers (RPN), ensuring that the most critical cybersecurity
threats are addressed first. This prioritization process helps companies to streamline their risk management ef-
forts, allowing for more efficient allocation of resources and reducing the potential for costly oversights. Align-
ing the framework with well-established global cybersecurity standards, such as ISO/IEC 27001 and NIST
Cybersecurity Framework, also enables organizations to meet regulatory compliance requirements, making it
easier to expand into global markets and adopt blockchain technologies at scale. As a result, the framework
not only enhances the security posture of the organization but also accelerates the adoption of blockchain tech-
nology by addressing the security concerns of both developers and regulators. In the long term, this approach
facilitates the sustainable growth of fintech businesses by instilling confidence in the blockchain solutions they
offer, ensuring that they can adapt to evolving technological challenges while complying with industry regula-
tions and global standards.

5. CONCLUSION
This research culminates in the development of a Systematic Cybersecurity Risk Assessment Frame-

work designed specifically for blockchain-based fintech applications. The framework addresses the unique
challenges associated with blockchain technology, such as smart contract vulnerabilities, consensus manipu-
lation, and data privacy breaches. By employing structured evaluation techniques like FMEA, the framework
provides effective strategies to mitigate these risks, including secure smart contract development, advanced
encryption, and multi-factor authentication. This comprehensive approach ensures that blockchain systems are
not only secure but also reliable, making them more robust against potential cyber threats and enhancing trust
in blockchain-based fintech applications.

The findings from this research make a valuable contribution to both academic research and industry
practices. It not only fills gaps in existing cybersecurity research but also offers practical insights and strategies
for developers, regulators, and industry practitioners. The proposed framework equips developers with a tool
to create secure applications, helps regulators to enhance policies that ensure compliance, and provides indus-
try professionals with strategies to build operational trust and foster the adoption of blockchain technology.
The framework integration with global security standards like ISO/IEC 27001 and the NIST Cybersecurity
Framework makes it adaptable across diverse regulatory environments, ensuring its applicability in a variety of
contexts worldwide.

Moreover, this research also aligns with the United Nations Sustainable Development Goal (SDG 9),
which focuses on building resilient infrastructure and fostering innovation. By promoting the security and
scalability of blockchain technologies, this study supports the ongoing development of sustainable financial
systems that can withstand future challenges. In a broader context, this research plays a crucial role in ad-
dressing the growing concern over cybersecurity in blockchain-based fintech applications, fostering trust and
reducing barriers to the adoption of blockchain technology. Ultimately, the framework bridges the gap between
theoretical cybersecurity practices and their practical implementation, paving the way for more secure, scal-
able, and innovative blockchain-based fintech solutions that are essential for the future of the global financial
ecosystem.
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