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Abstract  

The rapid advancement of digital technologies has transformed financial risk 
management, introducing both opportunities and challenges. This study 
systematically reviews the impact of big data analytics, artificial intelligence (AI), 
blockchain, and cloud computing on risk mitigation strategies. Using the 
Systematic Literature Review (SLR) method, recent scholarly contributions are 
analyzed to evaluate how digital innovations enhance predictive risk detection, 
transaction transparency, and operational flexibility. Findings indicate that AI 
and big data significantly improve risk prediction accuracy, blockchain enhances 
security and trust in financial transactions, and cloud computing facilitates 
scalable data management. However, regulatory uncertainty, cybersecurity 
vulnerabilities, and organizational resistance remain major challenges to 
widespread adoption. This study emphasizes the necessity of adaptive regulations, 
stronger cybersecurity frameworks, and cross-sector collaboration to optimize the 
benefits of digital transformation in financial risk management. The results 
provide valuable insights for policymakers, financial institutions, and researchers 
in developing more resilient and technology-driven risk mitigation strategies. 
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1. Introduction  

In recent decades, advances in digital technology have fundamentally changed 
the global financial landscape, including how companies manage financial risk. 
Technologies such as big data analytics, artificial intelligence (AI), blockchain and 
cloud computing have provided new opportunities to mitigate risk, improve 
efficiency and accelerate data-driven decision-making (Novak et al., 2021). On the 
other hand, digitalization also brings new challenges, such as increased cyber risks, 
regulatory complexity, and reliance on technological infrastructure that is vulnerable 
to disruption (Safitra et al., 2023). In addition, global economic uncertainty, 
financial market volatility, and the financial crisis that occurred in recent years have 
further emphasized the importance of more adaptive and technology-based risk 
management strategies (Zekos & Zekos, 2021). Therefore, understanding how digital 
technologies play a role in financial risk management strategies and the challenges 
that arise in their implementation is becoming an increasingly relevant issue in 
finance and business studies. 

A number of studies have addressed various aspects of financial risk 
management and the impact of digital transformation on corporate financial systems 
(Sidorova et al., 2022; Saputra et al., 2023). However, the existing literature is 
fragmented, with most studies only examining specific technologies in the context of 
risk management without providing a comprehensive synthesis of the holistic 
changes taking place. Some studies focus on the role of AI in credit risk assessment 
(Mhlanga, 2021), while others highlight blockchain applications in financial 
transaction risk mitigation (Malhotra et al., 2022). To date, there is no systematic 
review that integrates insights from previous studies to identify how companies as a 
whole are facing challenges and applying digital innovations in financial risk 
management. Thus, there is an urgent need to conduct a systematic literature review 
to provide a more holistic picture of the developments, challenges and implications 
of applying digital technologies in financial risk management. 

This research offers a novel contribution by conducting a systematic literature 
review (SLR) to develop a comprehensive mapping of the role of digital technology 
in financial risk management strategies. Unlike previous research that focuses more 
on individual technologies or specific case studies, this review will identify key trends, 
challenges faced, and innovative solutions that have been implemented by companies 
in various sectors. With this approach, this research will provide greater insight for 
academics, financial practitioners, and policymakers to understand and develop 
more effective risk management strategies in the digital era. In addition, the results 
of this study are expected to open new, more targeted research paths in the field of 
digital finance and technology-based risk mitigation. 

While digitization offers many benefits in financial risk management, there are 
still challenges that are not fully understood, including data security risks, lack of 
regulatory clarity, and barriers to integrating new technologies into existing risk 
management systems (Bahtiar et al., 2021). The lack of a comprehensive 
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understanding of how companies deal with these challenges may hinder the 
effectiveness of digital technology-based risk mitigation strategies. Therefore, there is 
a need for a systematic review that not only identifies the key challenges companies 
face in implementing digital solutions, but also explores the innovations that have 
been developed to overcome these challenges. 

Based on this background, this research aims to identify, classify, and synthesize 
the current literature related to the application of digital technology in financial risk 
management. Specifically, this research will: (1) explore the key challenges companies 
face in adopting digital solutions for financial risk management, (2) identify new 
innovations and approaches in digital technology-based risk mitigation, and (3) 
formulate a future research agenda that can help address gaps in the existing 
literature. Thus, the results of this study are expected to contribute to the 
development of theory and practice in the field of financial risk management as well 
as digital transformation in the financial and business sectors. 

 

2. Literature Review 

2.1. Basic Concepts of Financial Risk Management 

This section discusses the purpose of the literature review which represents the 
theoretical core of the article. Literature review not only presents a summary of 
previous relevant research, but also evaluates and synthesize the work of others 
reviewed by researchers. 

It is important to consider the literature being reviewed and how to manage it. 
Some questions that researchers must take into account when first compiling a 
literature review are as follows: which aspects should be included in the literature 
review ?; how is the information in the literature review synthesized ?; how should 
the literature review be organized ?; what style should be used in compiling the 
literature review ?; and other significant questions to be answered. 

 
2.2. Digital Transformation in Financial Risk Management 

Advancements in digital technology have significantly transformed financial risk 
management practices within companies. Digitalization facilitates a more precise, 
data-driven methodology for measuring and managing risks, enhancing efficiency 
and accuracy in decision-making processes (Ionescu & Dıaconıța, 2023). Key trends 
include the automation of risk analysis, the application of big data analytics, and the 
integration of artificial intelligence (AI) into strategic frameworks (Saleem et al., 
2020). Research indicates that these technologies improve operational agility and 
enable earlier detection and response to financial risks compared to traditional 
methods (Shah et al., 2023). However, challenges persist in the implementation of 
digital solutions in risk management, necessitating further investigation to fully 
understand these complexities and their implications for financial institutions. 
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2.3. Digital Technology in Financial Risk Management 

Big data analytics and artificial intelligence (AI) have significantly transformed 
financial risk management by providing predictive insights through machine learning 
algorithms, which are essential for identifying risk patterns. The integration of these 
technologies enables organizations to enhance their accuracy in detecting financial 
anomalies, analyzing market sentiment, and developing more adaptive risk 
assessment models (Pillai, 2023). For instance, AI-driven customer insights and risk 
analysis can lead to more effective risk management and loan approval processes, 
thereby promoting digital transformation within financial services (Devaraj, 2023). 
Furthermore, the use of AI in banking has expanded to various operational areas, 
including customer acquisition and risk control, which has proven to reduce costs 
associated with risk management while improving overall efficiency (Wang et al., 
2023). 

However, the implementation of AI in risk management is not without 
challenges. Issues such as algorithmic bias, decision-making transparency, and 
compliance with data protection regulations pose significant hurdles (Yanisky-Ravid 
& Hallisey, 2019). Addressing these challenges necessitates the adoption of 
supporting technologies that enhance data security and transparency in financial 
data management. One such technology is blockchain, which, due to its 
decentralized nature and distributed ledger encryption, can mitigate data 
manipulation risks and improve transparency within financial systems (Ahluwalia et 
al., 2020). The implementation of smart contracts in financial transactions further 
facilitates safer and more efficient automation, thereby reducing contractual risks. 
Nevertheless, the adoption of blockchain technology faces obstacles, including 
network scalability, regulatory uncertainties, and high implementation costs (Jin, 
2023). 

In addition to blockchain, cloud computing emerges as a pivotal innovation 
that supports the integration of AI and blockchain in financial systems. This 
technology allows organizations to access and manage data flexibly, significantly 
enhancing the efficiency of financial risk management processes (Elzamly et al., 
2016). Cloud-based digital infrastructures offer superior scalability and security 
compared to traditional systems, which is crucial for managing the complexities of 
financial data (Wang et al., 2023). However, cloud computing also presents 
challenges, such as cybersecurity threats and reliance on external service providers 
(Ahmad et al., 2021). Therefore, the synergy between AI, blockchain, and cloud 
computing is essential for developing a more intelligent, secure, and efficient 
financial system. 

 
2.4. Challenges in Implementing Digital Technology for Financial Risk 

Management 

Digital technology presents numerous advantages in financial risk management; 
however, its implementation is fraught with challenges. A primary concern is data 
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security and cybersecurity threats, as increased reliance on digital systems heightens 
the risk of hacking and sensitive information breaches. Additionally, regulatory 
uncertainty poses significant barriers to the adoption of digital technologies, 
particularly regarding compliance with data protection standards and algorithmic 
transparency. The integration of new technologies into existing risk management 
frameworks may also encounter organizational resistance, especially if infrastructure 
and human resource readiness are inadequate. Therefore, a strategic approach is 
essential, focusing not only on technological aspects but also on risk governance 
policies and workforce training to enhance preparedness for the financial 
digitalization era (Pereira, 2021). 

 
2.5. Innovation and Future Trends in Financial Risk Management 

As the digital financial ecosystem evolves, innovations in risk management are 
increasingly significant. A notable advancement is the emergence of Regulatory 
Technology (RegTech), which utilizes Artificial Intelligence (AI) and data analytics to 
enhance compliance processes, thereby reducing non-compliance risks and 
improving regulatory reporting efficiency. By automating compliance tasks, RegTech 
allows financial institutions to adapt swiftly to regulatory changes, minimizing 
human error and operational delays (Tillu et al., 2023). Furthermore, the exploration 
of quantum computing and the Internet of Things (IoT) presents promising avenues 
for enhancing risk prediction models and automating financial risk mitigation 
processes (Egger et al., 2020;). These technologies can potentially improve the 
accuracy of risk assessments and facilitate proactive management strategies in an 
increasingly complex financial landscape (Ding, 2019). Continued research is 
essential to integrate these emerging technologies into adaptive risk management 
frameworks that respond effectively to global business environment changes. 

 

3. Methods 

This research uses the Systematic Literature Review (SLR) approach to 
comprehensively analyze trends, challenges, and innovations in financial risk 
management in the digital era. The SLR method was chosen because it is able to 
present a synthesis of scientific findings based on a rigorous, systematic and evidence-
based literature review (Shaffril et al., 2021). The SLR process in this study refers to 
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines to ensure transparency and replicability of the review (Pati & Lorusso, 
2018).  

The research data were collected through literature searches in reputable 
academic databases, including Scopus, Web of Science, IEEE Xplore, and 
ScienceDirect. The keywords used in the literature search included combinations of 
terms such as "financial risk management," "digital transformation in finance," "big 
data in risk management," "blockchain for financial security," and "artificial 
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intelligence in financial risk mitigation". The literature search was limited to articles 
published in Scopus-indexed journals and proceedings of reputable international 
conferences within the 2013-2023 timeframe to ensure the currency of the findings. 

After the search stage, a screening process was conducted, where irrelevant 
articles were screened based on abstract and title. Articles that passed the initial 
selection were then further analyzed with strict inclusion and exclusion criteria. 
Inclusion criteria included studies focusing on technological innovation in financial 
risk management, studies based on empirical methods or strong conceptual models, 
and articles with high academic significance based on the number of citations and 
journal impact factors. Meanwhile, the exclusion criteria include publications that 
do not have full access, studies that are opinion or not based on empirical data, and 
articles that are not relevant to the context of risk management in the digital era. 

To improve the objectivity of the analysis, this study used thematic analysis 
method (Mackieson et al., 2019) to identify the main patterns and trends from the 
literature review. The data was analyzed by categorizing the articles into several key 
themes, such as digital strategies in risk mitigation, application of AI and big data 
technologies, regulatory challenges in digital risk management, and blockchain and 
cloud computing innovations. Each theme was then critically discussed by identifying 
similarities and differences between the findings of the various studies analyzed. 

To ensure the reliability and validity of the study, inter-coder reliability testing 
was conducted by asking two independent researchers to review and categorize the 
selected articles. Discrepancies in the coding process were resolved through 
discussion until agreement was reached. In addition, critical appraisal tools such as 
the Joanna Briggs Institute (JBI) Critical Appraisal Checklist were used to assess the 
methodological quality of the studies analyzed, to ensure that only literature that met 
scientific standards was included in this research synthesis. 
 

4. Results 

After a selection process based on PRISMA guidelines, 53 scientific articles met 
the inclusion criteria and were further analyzed in this study. The distribution of 
publications shows an increasing research trend in the past decade, with a significant 
spike since 2018, indicating academia's increasing attention to the role of digital 
technology in financial risk management. Of the total articles analyzed, 76% were 
empirical studies, 17% were conceptual studies, and 6% were simulation or 
mathematical model-based studies, reflecting the diverse research approaches in this 
field. Based on the publication source, the majority of the articles were from Scopus 
Q1 and Web of Science indexed journals, demonstrating the high academic 
credibility and relevance of the literature used. 

A systematic analysis reveals that research on digital financial risk management 
focuses on several key aspects, namely big data and AI adoption, blockchain 
implementation, cloud computing use, and regulatory and policy challenges. In 
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general, the findings indicate a paradigm shift from traditional reactive-based risk 
management approaches towards proactive strategies supported by digital 
technologies. However, despite this growing trend of technology adoption, there are 
still gaps in the research regarding the long-term impact of risk management 
digitization as well as the effectiveness of technology implementation at various 
company scales. 

Big data analytics and AI have become dominant topics in the literature on 
digital financial risk management. Studies show that utilizing AI in risk analysis can 
improve the accuracy of market volatility prediction, financial anomaly detection, 
and credit risk management. Several machine learning models such as random forest, 
deep learning, and reinforcement learning have been widely used in financial risk 
management, with results showing improved efficiency in early risk detection 
compared to conventional methods. However, there are challenges that remain a 
major concern, such as algorithmic bias, lack of transparency of AI models in 
decision-making, and regulatory uncertainty regarding data privacy. 

The application of blockchain in the financial sector offers a wide range of 
benefits, especially in improving the transparency and security of transaction data. 
The analyzed studies show that the use of smart contracts can reduce contractual 
risks and speed up the execution of financial agreements without the need for 
intermediaries. Some studies also highlight how distributed ledger technology is able 
to mitigate the risk of data manipulation and improve the efficiency of financial 
audits. However, despite blockchain's potential to mitigate financial risks, there are 
still challenges to its adoption, including network scalability issues, high energy 
requirements, and a lack of clear regulations regarding the legality of blockchain-
based transactions in some jurisdictions. 

Cloud computing has become a solution for companies to efficiently store and 
manage financial risk data. The results of the literature review show that the use of 
cloud-based infrastructure enables large-scale data processing in real-time, thereby 
increasing the speed of risk detection and decision-making. However, the main 
challenges identified in this study are cybersecurity threats, reliance on third-party 
service providers, and the risk of non-compliance with data protection regulations in 
various countries. Therefore, several studies highlighted the need for a hybrid cloud 
approach as well as more adaptive security strategies in the implementation of this 
technology. 

While the benefits of digitization in financial risk management have been widely 
discussed, the studies analyzed show that the implementation of this technology still 
faces various barriers. Regulatory uncertainty is a major challenge, especially in terms 
of compliance with financial regulations that continue to evolve along with 
technological innovation. In addition, organizational resistance to the adoption of 
new technologies is also a hindering factor, especially in companies that still rely on 
traditional systems. The study also found that the digital skills gap among finance 
professionals is an obstacle to the optimal utilization of technology. Therefore, more 
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systematic efforts in workforce education and training are needed to improve the 
industry's readiness to face the digitalization of financial risks. 

 

5. Discussion 

This literature review shows that the digitization of financial risk management 
has undergone rapid development in the past decade, with the adoption of 
technologies such as big data analytics, artificial intelligence (AI), blockchain, and 
cloud computing. These changes reflect a paradigm shift from reactive approaches to 
predictive approaches and data-driven automation. Digital technologies enable 
companies to identify risks faster and with higher accuracy than traditional methods. 
These findings support modern risk management theories that emphasize the 
importance of data in risk mitigation, and strengthen the argument that digitalization 
is a key factor in increasing the resilience of the financial system amid global market 
volatility. 

Compared to previous studies, this study confirms that AI and machine learning 
have been increasingly adopted in detecting financial anomalies and forecasting 
market volatility. Previous studies by Kumar et al. (2023) have demonstrated the 
effectiveness of AI-based prediction models in managing credit risk, but this study 
identifies that the main challenge still lies in algorithmic bias and lack of 
transparency in automated decision-making. Moreover, previous research has 
explored the potential of blockchain in improving the transparency of financial 
transactions (Javaid et al., 2022), and this review reinforces that claim by highlighting 
the implementation of smart contracts as an innovation that reduces contractual risk. 
As such, this review not only confirms previous findings but also expands 
understanding of the practical challenges of implementing this technology in the 
financial sector. 

Every technology adopted in risk management possesses advantages and 
limitations that must be considered during practical implementation. Big data 
analytics and artificial intelligence (AI) facilitate early detection of systemic risks and 
provide insights based on historical data patterns. However, they still face challenges 
related to data security and privacy concerns (Chen et al., 2021). Blockchain 
technology offers greater transparency in financial transactions, yet it encounters 
significant hurdles such as network scalability and the lack of global regulations, 
which can impede its widespread adoption (Naher & Uddin, 2023). Meanwhile, 
cloud computing provides flexibility in storing and processing risk data, but 
cybersecurity risks and reliance on third-party service providers remain critical issues 
(Maimun, 2023). Therefore, companies must develop implementation strategies that 
balance the benefits of these technologies with their potential risks. 

The implications of these findings for the financial industry are extensive, 
particularly regarding the adoption of technology-based risk management strategies. 
Financial institutions can enhance their efficiency in detecting and managing risks 
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by implementing AI-based systems for credit assessment, fraud detection, and market 
analysis (Hassan et al., 2023). However, effective implementation requires a 
regulatory framework that is both flexible and capable of maintaining the stability of 
the financial system. Regulations must balance innovation with protection against 
systemic risks, including guidelines on AI algorithm transparency, user data 
protection in cloud computing, and compliance regulations for blockchain use in 
financial transactions. Without clear and adaptive regulations, the application of 
technology in risk management could introduce new risks that exacerbate global 
financial stability. 

Several key challenges in implementing digital technologies for financial risk 
management have been identified, including regulatory uncertainty, organizational 
resistance to change, and a skills gap in digital competencies among financial 
professionals (Klein & Todesco, 2021; Niebel et al., 2018). To address these 
challenges, companies need to implement training and education strategies for their 
workforce to adapt to new technologies. Additionally, collaboration among 
regulators, academics, and the financial industry is crucial for designing regulations 
that support innovation while safeguarding market stability. Policies mandating 
financial firms to develop technology-based risk mitigation strategies could serve as a 
preliminary step toward ensuring more effective technology implementation in risk 
management. 

While this study provides a comprehensive insight into digitization trends in 
financial risk management, there are some limitations that need to be noted. This 
study only focuses on analyzing literature available up to a certain period, so the 
findings are still dependent on the availability of data in scientific publications. In 
addition, limitations in the SLR approach mean that this study did not evaluate 
empirical studies based on primary data, which could provide a more in-depth 
perspective on the effectiveness of technology in industry practice. Future research is 
therefore recommended to conduct empirical data-based studies, explore the long-
term impact of digital technology implementation in financial risk mitigation, as well 
as develop regulatory models that are more adaptive to technological change. 

 

6. Conclusion 

This study highlights the pivotal role of digital technologies in revolutionizing 
financial risk management. The integration of AI and big data enhances predictive 
risk modeling, blockchain fosters transparency and security in transactions, and 
cloud computing offers scalable and efficient data management solutions. Despite 
these advancements, the industry faces critical challenges, including regulatory 
ambiguity, cyber threats, and organizational inertia, which hinder full-scale 
implementation. 

To address these challenges, policymakers should develop flexible and forward-
looking regulations that balance innovation with risk mitigation, ensuring 
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compliance without stifling technological progress. Financial institutions must invest 
in advanced cybersecurity measures, including AI-driven threat detection, encryption 
protocols, and decentralized security frameworks, to safeguard digital transactions. 
Organizations should prioritize training programs to equip financial professionals 
with the technical expertise needed to navigate AI, blockchain, and data-driven risk 
management systems. Stronger partnerships between industry leaders, regulators, 
and academic researchers can drive more effective risk management strategies and 
promote best practices in digital transformation. Companies should adopt hybrid 
digital models that integrate legacy risk management systems with new technologies, 
ensuring seamless transitions and minimizing operational disruptions. By 
implementing these strategies, financial institutions can maximize the benefits of 
digital transformation while mitigating associated risks, ultimately contributing to a 
more resilient and efficient global financial ecosystem. 
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