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Abstract

The increasing reliance on Application Programming Interfaces (APIs) in modern banking systems has
revolutionized financial transactions, enabling faster services and enhanced interoperability. However, this
transformation brings significant security challenges, necessitating a robust framework for safeguarding sensitive
financial data. This review presents a comprehensive framework for securing financial transactions through API
integration in banking systems, addressing the key risks, security measures, and best practices essential for
ensuring safe and efficient banking operations. The framework begins by outlining the role of APIs in open
banking, emphasizing the benefits of API-driven services such as payment processing and customer information
exchange. It further examines the evolving threat landscape, including vulnerabilities like unauthorized access,
man-in-the-middle attacks, and data breaches, which are prevalent in API-based systems. To mitigate these
threats, the framework proposes a multi-layered security approach that includes strong authentication and
authorization methods (e.g., OAuth 2.0), encryption protocols (e.g., TLS), access control, and API gateway
security. Advanced techniques such as artificial intelligence (Al)-based anomaly detection, Zero Trust
architecture, and blockchain for transparency and immutability are explored as future-oriented solutions.
Moreover, the framework emphasizes the importance of regular security audits, compliance with data privacy
regulations (GDPR, PCI-DSS), and incident response planning. Collaborative efforts between banks and third-
party API providers are also highlighted to ensure seamless integration while maintaining high security standards.
This comprehensive approach not only enhances the resilience of banking systems against cyber threats but also
fosters trust in API-enabled financial services. The review concludes with case studies demonstrating successful
API security implementations and a forward-looking perspective on emerging trends in API security for the
banking industry.

Keywords: Financial Transactions, API, Banking Systems, Review

Date of Submission: 12-11-2024 Date of Acceptance: 25-11-2024

. Introduction

The rapid evolution of banking systems, driven by digital transformation, has led to the increasing
adoption of Application Programming Interfaces (APIs) as a critical tool for integrating various services,
applications, and platforms (Reis ef al., 2024; Odunaiya et al., 2024). In modern banking, APIs have become the
backbone for facilitating seamless data sharing, communication, and transaction processes between different
stakeholders, including banks, third-party providers, and customers (Harrison, 2024; Uzougbo et al., 2024). These
APIs allow for real-time access to data, support for mobile applications, and the integration of new fintech
services, transforming the way financial transactions are conducted.

APIs play an essential role in the financial sector by enabling the interconnection of various systems and
facilitating the exchange of information (Ozowe et al., 2020). At its core, an API is a set of protocols and tools
that allow one software application to communicate with another, making it possible to connect different banking
systems efficiently. In the context of modern banking, APIs allow third-party applications to access and interact
with a bank’s infrastructure, providing customers with enhanced services such as account management, payments,
lending, and investment services (Okeke et al., 2024; Abdul-Azeez et al., 2024). With the emergence of open
banking, APIs have taken on even greater significance, as they allow banks to expose their services to external
developers and fintech firms, fostering innovation and competition. Through API integration, customers can
connect their bank accounts to third-party apps, conduct instant payments, and perform complex financial
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operations from a single platform (Scott et al., 2024; Ikevuje et al., 2024). This integration has led to a more
interconnected and dynamic financial ecosystem, allowing banks to offer personalized services and improve
customer experience while enhancing operational efficiency.

While API integration brings numerous benefits, it also introduces significant security challenges. As
financial institutions increase their reliance on digital services and online platforms, the risks associated with cyber
threats and data breaches have multiplied (Efunniyi et al., 2024). The rise of digital banking, mobile payments,
and online transactions has made banks more vulnerable to security breaches, including data theft, fraud, and
unauthorized access. The financial sector is a prime target for cybercriminals due to the sensitive nature of the
data handled and the potential financial gains from exploiting system vulnerabilities (Iyelolu et al., 2024; Urefe
et al., 2024). Common attack vectors such as Distributed Denial of Service (DDoS), phishing, SQL injection, and
malware have targeted banking APIs, seeking to compromise the integrity of transactions and customer data. As
APIs expose sensitive information to third-party providers, they create new attack surfaces that must be secured
to prevent unauthorized access and ensure the safety of financial transactions (Obiki-Osafiele et al., 2024).
Moreover, regulatory compliance requirements such as the General Data Protection Regulation (GDPR) and the
Payment Services Directive 2 (PSD2) mandate stringent security measures for financial institutions to protect
customer data and ensure secure transactions. Banks are now required to implement robust security protocols,
including encryption, authentication, and access control mechanisms, to safeguard APIs and mitigate risks (Agu
et al., 2024).

The objective of a comprehensive framework for securing financial transactions through API integration
is to establish a robust security architecture that ensures end-to-end protection of API-driven transactions. This
framework must address the specific security challenges posed by API integration while balancing the need for
seamless communication and efficiency in financial systems. To achieve this, the framework must incorporate key
security measures such as encryption of data in transit and at rest, multi-factor authentication, tokenization, and
identity and access management (IAM). These measures ensure that sensitive financial information is protected
from unauthorized access, interception, or tampering. Additionally, API security monitoring and anomaly
detection tools must be implemented to continuously assess system vulnerabilities and detect potential security
breaches in real time. Another critical aspect of the framework is the integration of security best practices with
the operational flow of APIs. This includes securing API gateways, managing API keys, implementing role-based
access control (RBAC), and regularly auditing API interactions for compliance with security policies. By
embedding security within the API development lifecycle, financial institutions can achieve a balance between
innovation and risk management. The framework's goal is to ensure that while APIs enable seamless integration
and communication between banking systems and third-party providers, they do not compromise the security of
financial transactions. With the growing reliance on APIs in the banking sector, safeguarding these systems against
emerging threats is crucial for maintaining trust, ensuring regulatory compliance, and protecting the financial
well-being of customers (Ekpe, 2022; Adeniran et al., 2024).

1. Key Components of API Integration in Banking

The integration of Application Programming Interfaces (APIs) in banking has revolutionized how
financial services operate, interact, and deliver value to customers (Esiri ef al., 2024). With APIs, banks can
seamlessly connect with third-party applications, enhance service offerings, and improve customer experiences.
This transformation is primarily driven by the advent of open banking, which relies heavily on APIs for data
sharing and process automation. Understanding the key components of API integration is essential to grasp the
dynamics of modern financial ecosystems (Osundare and Ige, 2024).

Open banking refers to the practice of enabling third-party financial service providers to access banking
data through APIs, thus facilitating new financial products and services (Ogunleye, 2024). APIs play a central role
in the open banking ecosystem, allowing secure and standardized access to customer information. This enables
authorized third-party providers to build innovative financial solutions such as personal finance management apps,
automated savings tools, and seamless payment gateways. In the open banking model, banks expose their APIs
to fintech companies and other service providers to create a more connected and competitive financial ecosystem
(Uzougbo et al., 2024). For example, customers can grant access to their financial data to third-party apps, which
can then provide insights on spending habits, suggest savings plans, or offer tailored investment options (Ikevuje
et al., 2024). This process empowers consumers with greater control over their financial data while encouraging
innovation in the financial services sector. Regulatory frameworks such as the Payment Services Directive 2
(PSD2) in Europe have mandated the use of open banking APIs to foster greater transparency and competition in
the banking industry. PSD2 requires banks to open their payment services to authorized third-party providers
while ensuring stringent security measures such as strong customer authentication (SCA) and secure data sharing.
Similarly, the General Data Protection Regulation (GDPR) governs how personal data, including financial
information, is accessed and processed, ensuring that API usage in banking complies with data privacy regulations.
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These regulatory frameworks set the foundation for secure and compliant API integration in the financial sector
(Harrison et al., 2024).

Various types of APIs are used in banking to support different aspects of financial transactions and
services (Ozowe, 2018). Each API type serves a unique function in enhancing banking operations, customer
experience, and transaction security. Payment APIs enable banks and third-party providers to facilitate secure and
efficient financial transactions, including credit transfers, direct debits, and card payments. Payment APIs allow
users to initiate and authorize payments directly from their banking apps or third-party platforms, reducing friction
in the transaction process. These APIs also support advanced functionalities such as recurring payments, instant
payments, and peer-to-peer transfers, improving the overall speed and convenience of transactions (Daramola et
al., 2024). Customer information APIs allow authorized entities to access customer financial data, including
account balances, transaction history, and personal details. These APIs are fundamental to open banking, as they
enable third-party apps to offer tailored financial services based on the customer’s financial profile. For example,
personal finance management apps use customer information APIs to provide spending insights, budget
recommendations, and savings goals. Reporting and analytics APIs facilitate the extraction of financial data for
reporting, analysis, and compliance purposes. Banks and fintech companies use these APIs to generate real-time
reports on transaction volumes, customer behavior, and financial performance metrics. These APIs are also crucial
for meeting regulatory reporting requirements, as they help financial institutions submit timely and accurate
reports to regulators (Okeke ef al., 2024).

The integration of APIs in banking brings several key benefits, transforming both customer experiences
and backend operations (Akinsulire et al., 2024). API integration allows banks to provide customers with more
personalized and seamless banking experiences. Through APIs, users can access various banking services from a
single platform, whether it's making payments, managing accounts, or receiving personalized financial advice.
The ability to link bank accounts with third-party apps also enables customers to benefit from a wider range of
services, from investment platforms to budgeting tools. API-driven financial systems significantly reduce
transaction processing times (Nwosu et al., 2024). Payment APIs facilitate instant payments, allowing funds to be
transferred between accounts in real time. This is particularly beneficial for services like online shopping, peer-
to-peer transfers, and mobile payments, where speed and efficiency are crucial. Moreover, the automation of
transactions through APIs minimizes the need for manual intervention, reducing the risk of errors and delays (Ezeh
et al., 2024). One of the most important advantages of API integration is the seamless interoperability it enables
between traditional banking systems and third-party financial services. APIs act as a bridge between banking
platforms and external applications, allowing them to communicate and share data efficiently. This interoperability
allows customers to access a broader range of financial services from different providers, all within a unified user
experience. For example, APIs allow users to link their bank accounts to digital wallets, investment platforms, or
payment gateways, fostering a more integrated financial ecosystem (lwuanyanwu et al., 2024). The key
components of API integration in banking, including open banking APIs, various types of financial transaction
APIs, and the inherent benefits, are reshaping the financial services landscape. By leveraging APIs, banks are able
to deliver faster, more personalized, and efficient services while fostering innovation through third-party
partnerships. Additionally, regulatory frameworks such as PSD2 and GDPR ensure that API usage in banking is
secure and compliant with data protection standards. As the adoption of APIs continues to grow, their role in
modern banking will become increasingly critical, driving the future of digital financial services (Odunaiya et al.,
2024).

2.1 Threat Landscape in API-Based Financial Transactions

The growing reliance on Application Programming Interfaces (APIs) in financial transactions has
transformed the banking industry, making services faster, more accessible, and efficient (Ozowe et al., 2020).
However, the increased usage of APIs also introduces new vulnerabilities and exposes financial institutions to a
range of security threats. APIs, if not properly secured, can be exploited by malicious actors, leading to financial
losses, data breaches, and other severe consequences. Understanding the threat landscape is essential for
implementing effective security measures in API-based financial transactions.

One of the primary concerns in API-based financial transactions is unauthorized access. APIs often
expose sensitive data, and if the authentication and authorization mechanisms are weak, attackers can gain access
to private financial information or even manipulate transactions (Uzougbo et al., 2024). Poorly implemented
authentication protocols, such as weak API keys or insufficient encryption, create an environment where hackers
can intercept or use stolen credentials to impersonate legitimate users. This can lead to the theft of customer data,
unauthorized fund transfers, or access to bank systems. Man-in-the-middle (MitM) attacks occur when an attacker
intercepts the communication between the API client (e.g., a banking app) and the server. In this scenario, the
attacker can eavesdrop on, alter, or even inject malicious content into the communication stream. In the context
of financial transactions, MitM attacks can result in the interception of sensitive information, such as login
credentials, payment details, or personal identification information. Without robust encryption, such as the use of
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Transport Layer Security (TLS), the communication between APIs and clients is vulnerable to these attacks
(Nwankwo and Etukudoh, 2024).

APIs can be abused through a variety of methods, including excessive use, improper validation, and
exploitation of design flaws. One of the most common forms of API abuse is the Denial of Service (DoS) attack,
where an attacker overwhelms an API by sending excessive requests, thereby causing the service to become
unavailable to legitimate users (Nwaimo et al., 2024). In some cases, a distributed denial of service (DDoS) attack
is employed, where multiple compromised devices flood the API with requests, making it harder to mitigate. This
can result in downtime for financial services, disrupting business operations and customer access to banking
platforms. APIs handle large amounts of sensitive financial data, making them prime targets for data breaches. A
breach in API security can expose customer account details, transaction histories, and personally identifiable
information (PII), such as Social Security numbers and credit card details. Weak access controls or poorly
configured APIs can leave data endpoints vulnerable, allowing attackers to extract valuable information. Data
breaches not only violate privacy regulations like GDPR but also lead to a loss of trust in the financial institution
(Esiri et al., 2024).

Several real-world incidents have highlighted the vulnerabilities of APIs in financial transactions. For
instance, in 2019, Facebook experienced a major API breach where third-party developers were granted excessive
access to user data, including sensitive financial information. Although not a financial institution, this breach
demonstrated how exposed APIs can lead to data leakage when proper access controls are not in place. In the
banking sector, Monzo, a digital bank, suffered a security flaw in 2020 when its APIs allowed attackers to brute-
force customer PINs. Although no customer funds were compromised, this incident revealed how weaknesses in
API design, such as insufficient rate limiting and inadequate authentication measures, can lead to potentially
damaging attacks (Ekemezie and Digitemie, 2024). In another case, Capital One was attacked in 2019, resulting
in a massive data breach that exposed the personal information of over 100 million customers. The breach was
attributed to vulnerabilities in the API gateways that allowed unauthorized access. This incident highlighted the
importance of securing API gateways, ensuring that only authenticated and authorized requests can pass through.

The immediate consequence of an API security breach in the financial sector is often financial loss.
Attackers may steal funds directly from customer accounts, execute fraudulent transactions, or cause disruption
to banking services, which can lead to a loss of business. For example, in a DoS attack, the downtime caused by
an API failure may prevent customers from conducting transactions, causing a temporary loss of revenue. In cases
where funds are stolen or transactions are tampered with, the bank may be liable to reimburse customers, adding
to the financial impact. API security breaches can also result in significant regulatory penalties (Scott et al., 2024).
Financial institutions must comply with data protection and financial regulations, such as the General Data
Protection Regulation (GDPR) in Europe and the Payment Services Directive 2 (PSD2). A failure to secure APIs
and protect customer data can result in fines, legal actions, and sanctions from regulatory authorities. For example,
GDPR mandates penalties of up to 4% of an organization’s annual global revenue for non-compliance, which can
be devastating for financial institutions. Reputational damage is often an enduring consequence of API
vulnerabilities in the financial sector. Customers expect their financial data and transactions to be handled with
the highest level of security. A breach in API security can lead to a loss of trust, as customers may fear that their
personal information is not safe. Once a financial institution’s reputation is compromised, it may lose customers
to competitors and face difficulties in attracting new clients. Moreover, negative publicity surrounding a breach
can affect stock prices and market value, further compounding the financial consequences (Eziamaka et al., 2024).
The threat landscape surrounding API-based financial transactions is multifaceted, with common security threats
such as unauthorized access, MitM attacks, API abuse, and data breaches posing significant risks. Real-world
cases of API vulnerabilities in banking demonstrate the importance of securing APIs through proper
authentication, encryption, and access control measures. Failure to address these threats can result in severe
financial losses, regulatory penalties, and long-term reputational damage, making robust API security an
indispensable priority for financial institutions (Harrison et al., 2024; Abdul-Azeez et al., 2024).

2.2 Comprehensive Security Measures for API Integration

In the age of digital transformation, the integration of Application Programming Interfaces (APIs) is vital
for enabling seamless communication between systems (Adewumi et al., 2024). However, these integrations
expose sensitive data and systems to potential security vulnerabilities. To address these risks, comprehensive
security measures are essential. This delves into the critical elements required to secure APIs: Authentication and
Authorization, Encryption Protocols, Access Control Mechanisms, API Gateway Security, Regular Security
Audits and Penetration Testing, and Data Privacy Compliance.

Effective API security begins with robust authentication and authorization mechanisms (Reis et al.,
2024). Authentication verifies the identity of the user or system, while authorization ensures that authenticated
entities have the appropriate level of access. Multi-factor Authentication (MFA) is a critical component, requiring
users to provide two or more verification methods such as passwords, biometrics, or security tokens to gain access
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to APIs. This reduces the risk of unauthorized access due to compromised credentials. OAuth 2.0 and OpenID
Connect are industry-standard protocols for secure authorization and authentication. OAuth 2.0 allows users to
grant third-party access to their resources without sharing credentials, making it a cornerstone of secure API
interaction. OpenlD Connect, built on top of OAuth 2.0, adds an identity layer to authenticate users securely.
Together, these protocols offer a secure way for APIs to handle authorization and authentication efficiently (Agu
etal., 2023).

Encryption is another essential aspect of API security, protecting sensitive information from being
intercepted or accessed by unauthorized entities (Osundare and Ige, 2024). Transport Layer Security (TLS) is a
protocol that ensures data is encrypted while in transit between the API client and server. TLS helps prevent man-
in-the-middle (MITM) attacks by creating a secure communication channel between parties. All API endpoints
should employ TLS to guarantee data integrity and confidentiality during transmission (Ezeafulukwe et al., 2024).
Additionally, encryption of sensitive data at rest is crucial for safeguarding information stored on servers. Using
strong encryption algorithms ensures that even if attackers gain access to the data, they cannot read it without the
appropriate decryption keys. Proper key management practices are equally important to ensure that encryption is
effective.

Role-based Access Control (RBAC) provides a method to restrict API access based on the roles of users
or systems. Each role is granted specific permissions, limiting access to only those actions and data required for
the role’s function (Okeke et al., 2023). This fine-grained control helps minimize the potential for data breaches
by limiting the scope of access. To further secure API interactions, API rate limiting and throttling should be
implemented. Rate limiting restricts the number of API requests a client can make within a specific time frame,
preventing denial-of-service (DoS) attacks and abuse of system resources. Throttling ensures that clients who
exceed predefined limits are delayed or denied further access until they comply with the rate policies. These
controls prevent resource exhaustion and protect APIs from being overwhelmed by malicious actors (Uzougbo et
al., 2023).

API gateways serve as intermediaries that manage and secure API traffic. They play a crucial role in
centralized API management, offering security monitoring, traffic control, and policy enforcement across all API
endpoints (Komolafe ef al., 2024). Through centralized logging and tracking, API gateways provide visibility into
API activities, which is essential for detecting and responding to security threats. In addition to monitoring, threat
detection and anomaly analysis capabilities within the API gateway can help identify unusual patterns of API
usage, signaling potential security incidents. Machine learning and behavior-based analytics can enhance anomaly
detection, providing early warning signs of attacks such as data exfiltration or abuse of privileged access. Ensuring
API security is an ongoing process that requires regular security audits and penetration testing (Okatta et al.,
2024). These audits identify vulnerabilities by thoroughly reviewing security protocols, access controls, and
encryption mechanisms. Penetration testing simulates real-world attacks to uncover potential weaknesses, offering
actionable insights to strengthen defenses. Compliance with industry-specific security standards such as PCI-DSS
(Payment Card Industry Data Security Standard) is crucial for APIs that handle sensitive data, like financial
information. Regular assessments ensure APIs comply with these regulatory requirements and help maintain the
highest security standards (Ajiga et al., 2024).

APIs must also adhere to data privacy regulations to ensure they meet the legal requirements for protecting
sensitive information. Regulations such as the General Data Protection Regulation (GDPR) in Europe and the
California Consumer Privacy Act (CCPA) in the United States impose strict rules on how personal data is
collected, processed, and stored (Akinsulire et al., 2024; Ekemezie and Digitemie, 2024). Ensuring compliance
with these laws helps organizations avoid legal consequences and maintain trust with users. Pseudonymization
and anonymization are techniques that enhance privacy by obfuscating personal data, making it difficult to trace
the information back to individuals. In APIs that handle financial or personal information, these techniques are
essential for protecting user privacy and minimizing the impact of data breaches. Securing APIs is a complex task
that requires a multi-layered approach to protect sensitive data and prevent unauthorized access. Authentication
and authorization mechanisms such as MFA and OAuth 2.0 ensure that only legitimate users can access the API.
Encryption protocols, including TLS and data encryption at rest, protect data in transit and storage (Harrison et
al., 2024). Access control mechanisms like RBAC and rate limiting prevent unauthorized access and abuse, while
API gateways provide centralized management and threat detection. Regular security audits and compliance with
data privacy regulations ensure that API security is maintained at the highest standards. By implementing these
comprehensive security measures, organizations can safeguard their APIs and build trust with users.

2.3 Advanced Security Strategies

As digital infrastructures become more complex and interconnected, advanced security strategies are
essential to protect sensitive data and maintain system integrity. APIs, which facilitate communication between
applications, are increasingly targeted by attackers due to their pivotal role in modern software architecture (ESiri
etal., 2024).
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Artificial intelligence (Al) and machine learning (ML) are becoming vital tools in strengthening API
security, especially in detecting anomalies and preventing malicious activities (Obiki-Osafielea et al., 2023).
Through predictive analysis, Al and ML models can analyze vast amounts of historical and real-time data to
identify patterns that indicate potential threats. Predictive analysis enables systems to detect and prevent fraudulent
activities by identifying unusual API request patterns, such as spikes in traffic or anomalous request sources. These
models continuously learn from new data, adapting to emerging threats and providing more accurate security
measures. For instance, machine learning algorithms can detect advanced persistent threats (APTs) that evade
traditional security controls by analyzing behavioral anomalies in real-time. Another critical application of Al in
API security is adaptive authentication, which strengthens user verification based on behavioral patterns. Instead
of relying solely on static credentials (e.g., passwords), adaptive authentication assesses various factors such as
location, device, time, and typical user behavior to adjust security protocols dynamically (Nwosu, 2024). For
example, if a user suddenly attempts to access an API from an unfamiliar device or location, the system may
request additional authentication, reducing the likelihood of unauthorized access.

Zero Trust Architecture (ZTA) is a security model that operates on the principle of continuous
verification, where no entity whether inside or outside the network is inherently trusted (Ezeh et al., 2024). For
API transactions, ZTA ensures that every interaction is verified, authenticated, and encrypted, thereby minimizing
the risk of breaches. One of the core elements of ZTA is continuous verification of identity throughout every stage
of a transaction. Rather than assuming that once a user is authenticated, they can access resources without further
checks, ZTA continuously monitors and authenticates each step of the interaction (Iwuanyanwu et al., 2024). This
helps ensure that even if a session is compromised mid-transaction, attackers cannot gain unauthorized access to
sensitive data or systems. In addition, network segmentation and micro-perimeters are vital aspects of ZTA. By
creating smaller, isolated zones within the network often called micro-perimeters organizations can enforce strict
access control policies for APIs. API requests are validated within their respective segments, preventing lateral
movement across the network in case of a breach. This segmentation ensures that even if one part of the network
is compromised, the attack cannot easily spread to other areas, enhancing the overall security posture of API
environments.

Blockchain technology offers an innovative approach to securing API transactions through its use of
distributed ledgers and smart contracts (Agu et al., 2024). A distributed ledger provides transparency, traceability,
and immutability, making it highly suitable for enhancing API security. By utilizing a distributed ledger, API
transactions can be recorded in a transparent and immutable manner. Each transaction is cryptographically linked
to the previous one, ensuring that it cannot be altered without altering the entire blockchain a process that is
computationally prohibitive. This immutability ensures that any attempt to tamper with the API transaction record
is immediately evident, making blockchain a powerful tool for preventing data fraud and ensuring the integrity of
API interactions. In addition to transparency, smart contracts on blockchain networks can automate and secure
API calls (Ezeafulukwe et al., 2024). Smart contracts are self-executing code that automatically enforces the terms
of an agreement once predefined conditions are met. For API security, smart contracts can be used to govern
access control and transactional rules, reducing human error and minimizing the risk of unauthorized access. For
instance, an API could require specific conditions to be met such as valid cryptographic signatures or identity
verifications before executing a transaction. This automation reduces the potential for vulnerabilities in API calls.

Incorporating advanced security strategies is essential for protecting API ecosystems in today’s evolving
threat landscape (Nwaimo et al., 2024). AT and machine learning enhance API security through predictive analysis
and adaptive authentication, while Zero Trust Architecture ensures continuous identity verification and network
segmentation to prevent unauthorized access. Blockchain technology offers transparency and immutability
through distributed ledgers, along with automation of secure API transactions via smart contracts. Together, these
advanced strategies provide a comprehensive defense mechanism that significantly strengthens the security of
API integrations and transactions.

2.4 Best Practices for Securing API Integration in Financial Transactions

As the financial industry increasingly adopts digital technologies, APIs (Application Programming
Interfaces) play a crucial role in facilitating secure and efficient transactions (Ahuchogu et al., 2024). However,
their widespread use also introduces potential security vulnerabilities that can jeopardize sensitive financial data.
To mitigate these risks, it is essential to follow best practices for securing API integration in financial transactions.

Effective API security begins with well-documented APIs that provide clear guidelines for developers.
Comprehensive documentation ensures consistency in implementation and promotes secure coding practices
(Okatta et al., 2024). When APIs are properly documented, developers can easily understand the functionalities,
data formats, authentication requirements, and error handling mechanisms. This clarity not only enhances the user
experience but also reduces the likelihood of introducing vulnerabilities during integration. Adhering to industry
standards is another vital aspect of secure API design. The OWASP API Security Top 10 is a widely recognized
guideline that outlines the most critical security risks associated with APIs. By following these standards,
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organizations can proactively identify and mitigate potential vulnerabilities in their APIs. Key areas covered by
the OWASP guidelines include authentication issues, excessive data exposure, and improper assets management.
Implementing these best practices not only strengthens the security of financial transactions but also fosters trust
among users and partners (Esiri et al., 2024).

In the context of financial transactions, collaboration between banks and third-party providers is essential
for establishing a robust security framework (Eziamaka et al., 2024). With the growing trend of fintech companies
and other third-party providers accessing banking APIs, it is crucial to establish clear guidelines for third-party
API security. These guidelines should outline security requirements, data handling practices, and compliance
obligations that third-party providers must adhere to when integrating with bank APIs. Furthermore, continuous
monitoring of third-party integrations is critical to ensure ongoing compliance with security standards. Financial
institutions should implement mechanisms to assess and verify the security posture of their third-party partners
regularly. This includes conducting security audits, penetration testing, and reviewing the security measures in
place to protect sensitive data. By actively monitoring third-party integrations, banks can quickly identify and
address potential vulnerabilities, minimizing the risk of data breaches and financial fraud (Akinsulire e? al., 2024).

Despite implementing strong security measures, organizations must be prepared for potential security
incidents. Developing a robust API incident response plan is essential for effective risk management. This plan
should outline the processes for detecting, responding to, and recovering from security incidents involving APIs
(Nwosu and llori, 2024). An effective incident response plan should include specific procedures for rapid
identification and containment of security breaches. This involves establishing monitoring tools that can detect
unusual patterns of behavior, such as unauthorized access attempts or anomalous transaction volumes. By
implementing real-time alerts and response protocols, organizations can swiftly contain security breaches,
minimizing their impact on financial transactions and data integrity. Moreover, after a security incident, it is
essential to conduct a thorough post-incident analysis (Nwosu and llori, 2024). This analysis should identify the
root cause of the incident, evaluate the effectiveness of the response, and recommend improvements to security
measures and protocols. Continuous improvement is vital in maintaining a strong security posture in the rapidly
evolving financial landscape.

Securing API integration in financial transactions is a multifaceted endeavor that requires adherence to
best practices in documentation, collaboration, and incident response. Well-documented APIs aligned with
industry standards provide a solid foundation for security, while collaboration between banks and third-party
providers establishes clear security guidelines and monitoring mechanisms (Ezeh et al., 2024). Additionally, a
robust incident response plan enables organizations to swiftly address security breaches and enhance their
resilience against future threats. By implementing these best practices, financial institutions can safeguard
sensitive data, maintain compliance, and build trust with their customers and partners in an increasingly digital
world.

2.5 Case Studies: Securing Financial Transactions through API Integration

As the financial landscape evolves with technology, the integration of Application Programming
Interfaces (APIs) has become a cornerstone for enhancing operational efficiency and customer experience
(Ekemezie and Digitemie, 2024). However, ensuring the security of financial transactions through API integration
remains a significant concern. This examines case studies highlighting successful implementations in banking
systems, along with the challenges faced and solutions devised in securing financial transactions through APIs.

Several banks have successfully implemented secure API integration to enhance their services while
maintaining rigorous security standards (Harrison et al., 2024). For instance, BBVA, a global banking group,
adopted an open banking model that allows third-party developers to access its APIs securely. By leveraging
OAuth 2.0 for authentication and employing rigorous security standards, BBVA has enabled developers to create
applications that enhance customer experience while ensuring data security. The bank's comprehensive API
documentation and adherence to industry standards, such as the OWASP API Security Top 10, have set a
benchmark for secure API practices. Another notable example is Deutsche Bank, which has integrated APIs into
its operations to facilitate secure financial transactions and customer interactions. The bank adopted a
microservices architecture that encapsulates business functionalities within distinct APIs, allowing for improved
security through network segmentation. Deutsche Bank's experience underscores the importance of adopting
robust security frameworks, including encryption protocols like TLS for data in transit and at rest, to safeguard
sensitive information during transactions. From these successful implementations, several lessons can be gleaned.
Firstly, prioritizing API security from the design phase is crucial (Samira et al., 2024). Organizations should
incorporate security considerations into their API development lifecycle, rather than treating them as an
afterthought. Secondly, continuous monitoring and regular security audits are essential to identify vulnerabilities
and ensure compliance with evolving regulatory requirements. By learning from these case studies, other financial
institutions can establish effective API security frameworks that protect sensitive data and enhance transaction
integrity.
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Despite the advancements in API security, banks and financial institutions often encounter common
obstacles during the implementation of secure APIs. One significant challenge is the complexity of integrating
APIs with legacy systems (Ige et al., 2024). Many financial institutions still rely on outdated infrastructure, which
may not support modern security protocols or seamless API integration. This complexity can create vulnerabilities
and hinder the adoption of best practices in API security. To overcome this challenge, institutions can adopt a
phased approach to integration. By gradually transitioning to microservices and cloud-based solutions, banks can
modernize their infrastructure while implementing secure APIs. Additionally, employing API gateways can help
manage and secure API traffic, ensuring that legacy systems can interface securely with new technologies. Another
challenge is ensuring third-party compliance with security standards. As banks increasingly collaborate with
fintech companies and other third-party providers, maintaining security across diverse platforms becomes a
concern. Non-compliant partners can expose organizations to data breaches and regulatory penalties. To address
this issue, financial institutions should establish clear guidelines and frameworks for third-party API security.
Implementing rigorous due diligence processes, including regular security audits and assessments, can help ensure
that third-party providers meet the necessary security standards (Ezeafulukwe et al., 2024). Furthermore,
organizations should foster strong relationships with their partners to facilitate communication and collaboration
regarding security practices. Lastly, the dynamic nature of cybersecurity threats poses a continual challenge for
financial institutions. Attackers are increasingly using sophisticated methods to exploit API vulnerabilities,
necessitating proactive security measures. To combat these threats, financial organizations can leverage advanced
technologies such as artificial intelligence (AI) and machine learning (ML) for real-time threat detection and
response. By continuously monitoring API traffic and utilizing predictive analytics, banks can identify suspicious
activities and mitigate risks before they escalate into significant breaches.

The integration of secure APIs in financial transactions is paramount to maintaining the integrity and
confidentiality of sensitive data (Ozowe et al., 2024). Successful implementations by banks like BBVA and
Deutsche Bank illustrate the benefits of prioritizing security throughout the API development lifecycle. However,
challenges such as legacy system integration, third-party compliance, and evolving cybersecurity threats require
strategic solutions. By adopting phased integration approaches, establishing rigorous third-party guidelines, and
leveraging advanced technologies, financial institutions can enhance their API security frameworks (Agu et al.,
2024). Ultimately, these case studies provide valuable insights into securing financial transactions through API
integration, paving the way for a more secure and efficient financial ecosystem.

1. Conclusion

Securing financial transactions through APIs is critical in today’s digital banking landscape, where
vulnerabilities can lead to significant financial loss and damage to customer trust. This review has highlighted
several key security principles essential for protecting financial transactions via APIs. Authentication and
authorization mechanisms, such as multi-factor authentication (MFA) and protocols like OAuth 2.0, play a
fundamental role in ensuring that only authorized users can access sensitive information. Additionally, encryption
protocols such as TLS safeguard data in transit and at rest, while access control mechanisms, including role-based
access control (RBAC) and API rate limiting, prevent unauthorized access and abuse. Implementing a robust API
gateway enhances security monitoring and threat detection, while regular security audits help identify
vulnerabilities and ensure compliance with regulations.

Looking to the future, emerging trends in API security for the banking sector are poised to transform how
financial institutions protect their digital assets. The adoption of Al and machine learning technologies for
predictive threat analysis and adaptive security measures will enable banks to proactively identify and mitigate
risks associated with API integrations. Furthermore, the implementation of Zero Trust Architecture will drive
continuous verification of user identities and permissions, enhancing security at every stage of a transaction. As
new threats evolve, financial institutions must remain agile, continuously updating their security frameworks and
practices to address these challenges effectively.

In summary, as the reliance on APIs in financial services grows, so does the need for comprehensive
security measures. By adhering to best practices and embracing emerging technologies, financial institutions can
ensure the safety and integrity of their API transactions, fostering trust and resilience in an increasingly
interconnected digital landscape.

Reference

[1]. Abdul-Azeez, O., lhechere, A.O. and Idemudia, C., 2024. Digital access and inclusion for SMEs in the financial services industry
through Cybersecurity GRC: A pathway to safer digital ecosystems. Finance & Accounting Research Journal, 6(7), pp.1134-1156.

[2]. Abdul-Azeez, O., Ihechere, A.O. and Idemudia, C., 2024. SMEs as catalysts for economic development: Navigating challenges and
seizing opportunities in emerging markets. GSC Advanced Research and Reviews, 19(3), pp.325-335.

[3]. Adeniran I.A, Abhulimen A.O, Obiki-Osafiele A.N, Osundare O.S, Agu E.E, & Efunniyi C.P. Data-Driven approaches to improve
customer experience in banking: Techniques and outcomes. International Journal of Management & Entrepreneurship Research,
Volume 6, Issue 8, P.N0.2797-2818, 2024

669



Comprehensive Framework for Securing Financial Transactions through API Integration in ..

[4].
[5].

[6].

[71.
8.
9.

[10].
[11].
[12].
[13].
[14].

[15].

[16].
[17].
[18].

[19].
[20].

[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].
[30].
[31].

[32].

[33].

[34].

[35].

[36].

[37].

Adewumi, A., Oshioste, E.E., Asuzu, O.F., Ndubuisi, N.L., Awonnuga, K.F. and Daraojimba, O.H., 2024. Business intelligence tools
in finance: A review of trends in the USA and Africa. World Journal of Advanced Research and Reviews, 21(3), pp.608-616.

Agu E.E, Abhulimen A.O, Obiki-Osafiele A.N, Osundare O.S, Adeniran I.A and Efunniyi C.P. Proposing strategic models for
integrating financial literacy into national public education systems, International Journal of Frontline Research in Multidisciplinary
Studies, 2024, 03(02), 010-019.

Agu E.E, Efunniyi C.P, Abhulimen A.O, Obiki-Osafiele A.N, Osundare O.S, & Adeniran 1. A. Regulatory frameworks and financial
stability in Africa: A comparative review of banking and insurance sectors, Finance & Accounting Research Journal, Volume 5, Issue
12, PNo. 444-459, 2023.

Agu E.E, Obiki-Osafiele A.N and Chiekezie N.R. Addressing advanced cybersecurity measures for protecting personal data in online
financial transactions. World Journal of Engineering and Technology Research, 2024, 03(01), 029-037.

Agu E.E, Obiki-Osafiele A.N and Chiekezie N.R. Enhancing Decision-Making Processes in Financial Institutions through Business
Analytics Tools and Techniques, World Journal of Engineering and Technology Research, 2024, 03(01), 019-028.

Ahuchogu, M.C., Sanyaolu, T.O. and Adeleke, A.G., 2024. Workforce development in the transport sector amidst environmental
change: A conceptual review. Global Journal of Research in Science and Technology, 2(01), pp.061-077.

Ajiga, D., Okeleke, P.A., Folorunsho, S.O. and Ezeigweneme, C., 2024. Navigating ethical considerations in software development
and deployment in technological giants.

Akinsulire, A.A., Idemudia, C., Okwandu, A.C. and Iwuanyanwu, O., 2024. Supply chain management and operational efficiency in
affordable housing: An integrated review. Magna Scientia Advanced Research and Reviews, 11(2), pp.105-118.

Akinsulire, A.A., Idemudia, C., Okwandu, A.C. and Iwuanyanwu, O., 2024. Public-Private partnership frameworks for financing
affordable housing: Lessons and models. International Journal of Management & Entrepreneurship Research, 6(7), pp.2314-2331.
Akinsulire, A.A., Idemudia, C., Okwandu, A.C. and Iwuanyanwu, O., 2024. Dynamic financial modeling and feasibility studies for
affordable housing policies: A conceptual synthesis. International Journal of Advanced Economics, 6(7), pp.288-305.

Daramola, G.O., Jacks, B.S., Ajala, O.A. and Akinoso, A.E., 2024. Enhancing oil and gas exploration efficiency through ai-driven
seismic imaging and data analysis. Engineering Science & Technology Journal, 5(4), pp.1473-1486.

Efunniyi C.P, Abhulimen A.O, Obiki-Osafiele A.N, Osundare O.S, Agu E.E, & Adeniran L. A. Strengthening corporate governance
and financial compliance: Enhancing accountability and transparency. Finance & Accounting Research Journal, Volume 6, Issue 8,
P.No. 1597-1616, 2024.

Ekemezie, 1.0. and Digitemie, W.N., 2024. Best practices in strategic project management across multinational corporations: a global
perspective on success factors and challenges. International Journal of Management & Entrepreneurship Research, 6(3), pp.795-805.
Ekemezie, 1.0. and Digitemie, W.N., 2024. Carbon Capture and Utilization (CCU): A review of emerging applications and challenges.
Engineering Science & Technology Journal, 5(3), pp.949-961.

Ekemezie, 1.0. and Digitemie, W.N., 2024. Climate change mitigation strategies in the oil & gas sector: a review of practices and
impact. Engineering Science & Technology Journal, 5(3), pp.935-948.

Ekpe, D.M., 2022. Copyright Trolling in Use of Creative Commons Licenses. Am. U. Intell. Prop. Brief, 14, p.1.

Esiri, A.E., Babayeju, O.A. and Ekemezie, 1.O., 2024. Advancements in remote sensing technologies for oil spill detection: Policy
and implementation. Engineering Science & Technology Journal, 5(6), pp.2016-2026.

Esiri, A.E., Babayeju, O.A. and Ekemezie, 1.0., 2024. Implementing sustainable practices in oil and gas operations to minimize
environmental footprint.

Esiri, A.E., Sofoluwe, O.0. and Ukato, A., 2024. Aligning oil and gas industry practices with sustainable development goals (SDGS).
International Journal of Applied Research in Social Sciences, 6(6), pp.1215-1226.

Esiri, A.E., Sofoluwe, O.0. and Ukato, A., 2024. Digital twin technology in oil and gas infrastructure: Policy requirements and
implementation strategies. Engineering Science & Technology Journal, 5(6), pp.2039-2049.

Ezeafulukwe, C., Bello, B.G., lke, C.U., Onyekwelu, S.C., Onyekwelu, N.P. and Asuzu, O.F., 2024. Inclusive internship models
across industries: an analytical review. International Journal of Applied Research in Social Sciences, 6(2), pp.151-163.
Ezeafulukwe, C., Onyekwelu, S.C., Onyekwelu, N.P., Ike, C.U., Bello, B.G. and Asuzu, O.F., 2024. Best practices in human resources
for inclusive employment: An in-depth review. International Journal of Science and Research Archive, 11(1), pp.1286-1293.
Ezeafulukwe, C., Owolabi, O.R., Asuzu, O.F., Onyekwelu, S.C., Ike, C.U. and Bello, B.G., 2024. Exploring career pathways for
people with special needs in STEM and beyond. International Journal of Applied Research in Social Sciences, 6(2), pp.140-150.
Ezeh, M.O., Ogbu, A.D., Ikevuje, A.H. and George, E.P.E., 2024. Enhancing sustainable development in the energy sector through
strategic commercial negotiations. International Journal of Management & Entrepreneurship Research, 6(7), pp.2396-2413.

Ezeh, M.O., Ogbu, A.D., Ikevuje, A.H. and George, E.P.E., 2024. Optimizing risk management in oil and gas trading: A
comprehensive analysis. International Journal of Applied Research in Social Sciences, 6(7), pp.1461-1480.

Ezeh, M.O., Ogbu, A.D., Ikevuje, A.H. and George, E.P.E., 2024. Stakeholder engagement and influence: Strategies for successful
energy projects. International Journal of Management & Entrepreneurship Research, 6(7), pp.2375-2395.

Eziamaka, N.V., Odonkor, T.N. and Akinsulire, A.A., 2024. Advanced strategies for achieving comprehensive code quality and
ensuring software reliability. Computer Science & IT Research Journal, 5(8), pp.1751-1779.

Eziamaka, N.V., Odonkor, T.N. and Akinsulire, A.A., 2024. Al-Driven accessibility: Transformative software solutions for
empowering individuals with disabilities. International Journal of Applied Research in Social Sciences, 6(8), pp.1612-1641.
Harrison Oke Ekpobimi, Regina Coelis Kandekere, & Adebamigbe Alex Fasanmade. (2024). The future of software development:
Integrating Al and Machine Learning into front-end technologies. Global Journal of Advanced Research and Reviews, 2(1), 069-077.
https://doi.org/10.58175/gjarr.2024.2.1.0031.

Harrison Oke Ekpobimi, Regina Coelis Kandekere, & Adebamigbe Alex Fasanmade (2024b). Conceptual Framework for enhancing
front-end web performance: Strategies and best practices. Global Journal of Advanced Research and Reviews, 2(1), 099-107.
https://doi.org/10.58175/gjarr.2024.2.1.0032.

Harrison Oke Ekpobimi, Regina Coelis Kandekere, & Adebamigbe Alex Fasanmade. "Conceptualizing Scalable Web Architectures
Balancing Performance, Security, and Usability" International Journal of Engineering Research and Development, Volume 20, Issue
09 (September 2024).

Harrison Oke Ekpobimi, Regina Coelis Kandekere, Adebamigbe Alex Fasanmade. "Software Entrepreneurship in the Digital Age:
Leveraging Front-end Innovations to Drive Business Growth" International Journal of Engineering Research and Development,
Volume 20, Issue 09 (September 2024).

Harrison Oke Ekpobimi. (2024). Building high-performance web applications with NextJS. Computer Science & IT Research Journal,
5(8), 1963-1977. https://doi.org/10.51594/csitrj.v5i8.1459.

Ige, A.B., Kupa, E. and llori, O., 2024. Best practices in cybersecurity for green building management systems: Protecting sustainable
infrastructure from cyber threats. International Journal of Science and Research Archive, 12(1), pp.2960-2977.

670



Comprehensive Framework for Securing Financial Transactions through API Integration in ..

[38].

[39].

[40].
[41].
[42].
[43].
[44].
[45].
[46].

[47].
[48].

[49].
[50].
[51].
[52].

[53].

[54].
[55].
[56].
[57].
[58].
[59].
[60].
[61].
[62].
[63].
[64].
[65].
[66].
[67].

[68].

[69].

[70].

[71].

[72].

Ikevuje, A.H., Anaba, D.C. and Iheanyichukwu, U.T., 2024. Optimizing supply chain operations using loT devices and data analytics
for improved efficiency. Magna Scientia Advanced Research and Reviews, 11(2), pp.070-079.

Ikevuje, A.H., Anaba, D.C. and Iheanyichukwu, U.T., 2024. Revolutionizing procurement processes in LNG operations: A synthesis
of agile supply chain management using credit card facilities. International Journal of Management & Entrepreneurship Research,
6(7), pp.2250-2274.

lwuanyanwu, O., Gil-Ozoudeh, I., Okwandu, A.C. and lke, C.S., 2024. Retrofitting existing buildings for sustainability: Challenges
and innovations.

lwuanyanwu, O., Gil-Ozoudeh, I., Okwandu, A.C. and Ike, C.S., 2024. International Journal of Applied Research in Social Sciences,
6 (8), pp. 1951-1968.

Iyelolu T.V, Agu E.E, Idemudia C, I[jomah T.I. Leveraging Artificial Intelligence for Personalized Marketing Campaigns to Improve
Conversion Rates. International Journal Of Engineering Research And Development, Volume 20, Issue 8 (2024).

Komolafe M.O, Agu E.E, Ejike O.G, Ewim C.P-M, and Okeke L.C. A digital service standardization model for Nigeria: The role of
NITDA in regulatory compliance. International Journal of Frontline Research and Reviews, 2024, 02(02), 069—-079.

Nwaimo, C.S., Adegbola, A.E. and Adegbola, M.D., 2024. Predictive analytics for financial inclusion: Using machine learning to
improve credit access for under banked populations. Computer Science & IT Research Journal, 5(6), pp.1358-1373.

Nwaimo, C.S., Adegbola, A.E., Adegbola, M.D. and Adeusi, K.B., 2024. Evaluating the role of big data analytics in enhancing
accuracy and efficiency in accounting: A critical review. Finance & Accounting Research Journal, 6(6), pp.877-892.

Nwankwo, C.O. and Etukudoh, E.A., 2024. Exploring Sustainable and Efficient Supply Chains Innovative Models for Electric Vehicle
Parts Distribution.

Nwosu, N.T. and llori, O., 2024. Behavioral finance and financial inclusion: A conceptual review.

Nwosu, N.T., 2024. Reducing operational costs in healthcare through advanced Bl tools and data integration. World Journal of
Advanced Research and Reviews, 22(3), pp.1144-1156.

Nwosu, N.T., Babatunde, S.O. and ljomah, T., 2024. Enhancing customer experience and market penetration through advanced data
analytics in the health industry. World Journal of Advanced Research and Reviews, 22(3), pp.1157-1170.

Obiki-Osafiele A.N, Agu E.E, & Chiekezie N.R. Protecting digital assets in Fintech: Essential cybersecurity measures and best
practices, Computer Science & IT Research Journal, Volume 5, Issue 8, P.1884-1896, 2024.

Obiki-Osafielea, A.N., lkwueb, U., Eyo-Udoc, N.L. and Daraojimbad, C., 2023. JOURNAL OF THIRD WORLD ECONOMICS
(JTWE). Journal Of Third World Economics (JTWE), 1(2), pp.100-108.

Odunaiya, O.G., Okoye, C.C., Nwankwo, E.E. and Falaiye, T., 2024. Climate risk assessment in insurance: A USA and Africa Review.
International Journal of Science and Research Archive, 11(1), pp.2072-2081.

Odunaiya, O.G., Soyombo, O.T., Okoli, C.E., Usiagu, G.S., Ekemezie, I.O. and Olu-lawal, K.A., 2024. Renewable energy adoption
in multinational energy companies: A review of strategies and impact. World Journal of Advanced Research and Reviews, 21(2),
pp.733-741.

Ogunleye, A. Leveling Up the Mission: HBCUs’ Potentials towards a Global U.S. Study Abroad. Preprints 2024, 2024061632.
https://doi.org/10.20944/preprints202406.1632.v1

Okatta, C.G., Ajayi, F.A. and Olawale, O., 2024. Enhancing organizational performance through diversity and inclusion initiatives: a
meta-analysis. International Journal of Applied Research in Social Sciences, 6(4), pp.734-758.

Okatta, C.G., Ajayi, F.A. and Olawale, O., 2024. Navigating the future: integrating Al and machine learning in hr practices for a
digital workforce. Computer Science & IT Research Journal, 5(4), pp.1008-1030.

Okeke LI.C, Agu E.E, Ejike O.G, Ewim C.P-M and Komolafe M.O. A digital financial advisory standardization framework for client
success in Nigeria. International Journal of Frontline Research and Reviews, 2023, 01(03), 018—032.

Okeke 1.C, Agu E.E, Ejike O.G, Ewim C.P-M and Komolafe M.O: A comparative model for financial advisory standardization in
Nigeria and Sub-Saharan Africa. International Journal of Frontline Research and Reviews, 2024, 02(02), 045-056.

Okeke 1.C, Agu E.E, Ejike O.G, Ewim C.P-M and Komolafe M.O: A compliance and audit model for tackling tax evasion in Nigeria.
International Journal of Frontline Research and Reviews, 2024, 02(02), 057-068.

Osundare, O.S. and Ige, A.B., 2024. Accelerating Fintech optimization and cybersecurity: The role of segment routing and MPLS in
service provider networks. Engineering Science & Technology Journal, 5(8), pp.2454-2465.

Osundare, O.S. and Ige, A.B., 2024. Enhancing financial security in Fintech: Advancednetwork protocols for modern inter-bank
infrastructure. Finance & Accounting Research Journal, 6(8), pp.1403-1415.

Ozowe, W., Ogbu, A.D. and Ikevuje, A.H., 2024. Data science's pivotal role in enhancing oil recovery methods while minimizing
environmental footprints: An insightful review. Computer Science & IT Research Journal, 5(7), pp.1621-1633.

Ozowe, W., Russell, R. and Sharma, M., 2020, July. A novel experimental approach for dynamic quantification of liquid saturation
and capillary pressure in shale. In SPE/AAPG/SEG Unconventional Resources Technology Conference (p. D023S025R002). URTEC.
Ozowe, W., Zheng, S. and Sharma, M., 2020. Selection of hydrocarbon gas for huff-n-puff IOR in shale oil reservoirs. Journal of
Petroleum Science and Engineering, 195, p.107683.

Ozowe, W.O., 2018. Capillary pressure curve and liquid permeability estimation in tight oil reservoirs using pressure decline versus
time data (Doctoral dissertation).

Reis, O., Eneh, N.E., Ehimuan, B., Anyanwu, A., Olorunsogo, T. and Abrahams, T.O., 2024. Privacy law challenges in the digital age:
a global review of legislation and enforcement. International Journal of Applied Research in Social Sciences, 6(1), pp.73-88.

Reis, O., Oliha, J.S., Osasona, F. and Obi, O.C., 2024. Cybersecurity dynamics in Nigerian banking: trends and strategies
review. Computer Science & IT Research Journal, 5(2), pp.336-364.

Samira, Z., Weldegeorgise, Y. W., Osundare, O. S., Ekpobimi, Harrison. Oke., & Kandekere, R. C. (2024). CI/CD model for
optimizing software deployment in SMEs. Magna  Scientia ~ Advanced Research and Reviews.
https://doi.org/10.30574/msarr.2024.12.1.014.

Scott, A.O., Amajuoyi, P. and Adeusi, K.B., 2024. Advanced risk management models for supply chain finance. Finance &
Accounting Research Journal, 6(6), pp.868-876.

Scott, A.O., Amajuoyi, P. and Adeusi, K.B., 2024. Theoretical perspectives on risk management strategies in financial markets:
Comparative review of African and US approaches. International Journal of Management & Entrepreneurship Research, 6(6),
pp.1804-1812.

Urefe O, Odonkor T.N, Chiekezie N.R and Agu E.E. Enhancing small business success through financial literacy and education.
Magna Scientia Advanced Research and Reviews, 2024, 11(02), 297-315.

Uzougho, N.S., Akagha, O.V., Coker, J.O., Bakare, S.S. and ljiga, A.C., 2023. Effective strategies for resolving labour disputes in
the corporate sector: Lessons from Nigeria and the United States. World Journal of Advanced Research and Reviews, 20(3), pp.418-
424,

671


https://doi.org/10.20944/preprints202406.1632.v1

Comprehensive Framework for Securing Financial Transactions through API Integration in ..

[73].  Uzougbo, N.S., Ikegwu, C.G. and Adewusi, A.O., 2024. Cybersecurity compliance in financial institutions: a comparative analysis
of global standards and regulations. International Journal of Science and Research Archive, 12(1), pp.533-548.

[74]. Uzougbo, N.S., lkegwu, C.G. and Adewusi, A.O., 2024. Enhancing consumer protection in cryptocurrency transactions: legal
strategies and policy recommendations. International Journal of Science and Research Archive, 12(01), pp.520-532.

[75]. Uzougbo, N.S., Ikegwu, C.G. and Adewusi, A.O., 2024. Regulatory frameworks for decentralized finance (DEFI): challenges and
opportunities. GSC Advanced Research and Reviews, 19(2), pp.116-129.

672



