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Abstract : Emerging technologies are revolutionizing the banking and financial services industry, with 

innovations such as blockchain, artificial intelligence, machine learning, cloud computing, and FinTech solutions 

reshaping financial transactions, security, and risk management. These advancements improve operational 

efficiency, reduce costs, and enhance customer experience. However, they also introduce challenges, including 

regulatory compliance, cybersecurity risks, and increased financial instability due to rapid technological shifts. 

Blockchain has the potential to increase transparency and security in financial transactions, while AI and machine 

learning optimize credit scoring, fraud detection, and personalized financial services. The integration of quantum 

computing, augmented reality, and decentralized finance (DeFi) presents further opportunities for financial 

transformation. Despite these benefits, financial institutions must balance innovation with regulatory and ethical 

concerns. This study explores the role of emerging technologies in reshaping banking, emphasizing their potential 

benefits and limitations. Strategic collaboration between traditional banks and FinTech companies is crucial for 

sustainable financial growth. 
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Introduction 

Emerging technologies like IoT, cloud computing, virtual and augmented reality, blockchain, AI, and e-commerce 

are transforming the financial industry, but they also raise concerns about data security and privacy. Established 

banks face more stringent regulatory obligations than start-ups using new financial technology, while Fintech 

companies may diminish their market share and prompt banks to engage in riskier investments. Banks must adapt 

to an evolving landscape, but pursuing innovation and agility may expose them to new risks or compromise the 

quality of current procedures. Fintech activities have not yet significantly changed the financial sector due to 

divergent attitudes among banks, Fintech start-ups, technology firms, the government, and customers. This study 

provides a thorough literature review on the impact of blockchain technology on banking, focusing on its nascent 

phase of implementation. While AI, machine learning, IoT, and blockchain have been scrutinized in the banking 

sector, their efficacy remains a subject of doubt. However, they have significant potential to expand and influence 

the financial sector and the global landscape. Smaller AI applications effectively use AI for modeling 

methodologies and data management, while blockchain and associated technologies, like digital assets and smart 

contracts, may significantly enhance the banking sector. A blockchain (public ledger) can provide certainty and 

transparency about transactions in the financial industry. 

Fintech draws investors due of its untapped potential. Many revolutionary innovation possibilities remain. Fintech 

is best for integrating AI, big data, and management technology. Fintech allows financial institutions to analyse 

performance, generate insights, and automate operations like team administration, paperwork, and client 

communication. However, increased technology dependence, higher costs (especially for small businesses), an 

increased risk of job losses, and data, fraud, and other security threats come with the benefits. According to the 

evaluation, existing banks should cooperate with Fintech startups. This should improve financial stability and 

reduce disruption and competitiveness. Thus, regulatory regimes should encourage collaboration. These 

frameworks must provide stability and financial inclusivity to maximise developing technology's socioeconomic 

benefits. Financial systems provide information, facilitate payment systems for products and services, and enable 

risk sharing and capital distribution (Merton 1995). Over the last decade, the financial industry and banking 

institutions have faced new regulations, the COVID-19 epidemic, and the shift to a net zero-carbon economy. 

These issues have been addressed in Future of Banking series papers (Bolton et al. 2019, Carletti et al. 2020, 

Bolton et al. 2021). Tech transition is a major issue. Historically, financial organisations, markets, and individuals 

have quickly adopted new technology, especially computer and information technologies. Thus, digitisation and 
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new data processing technologies have had a major impact on the financial industry. Fintech businesses offering 

novel payment and intermediation services have emerged  

(Figure 1 shows FinTech investment growth). 

Figure 1 Growth of investment in FinTech1 

 

Emerging Technologies In The Banking Industry 

The greatest disruptive and powerful driver in the industry today is unequivocally the expansion of the financial 

technology ecosystem (Laidroo et al. 2021). Fintech denotes innovative technology that provide new methods for 

providing financial services not accessible via conventional channels. Emerging technology is an invention that 

significantly transforms the operations of consumers, businesses, and whole industries. Due to their quantifiable 

and better attributes, new technologies has the capacity to supplant old systems or processes. Emerging technology 

is a novel innovation that significantly transforms the operational dynamics of a market or sector. Due to their 

capacity to challenge the existing quo, emergent technologies often face early opposition from established 

enterprises. They may, however, substantially alter the operational dynamics of an industry over time. Emerging 

technologies include anti-ad blocking software, online commerce, and 5G with Wi-Fi 6. Nonetheless, the 

capabilities of developing technologies are often undervalued. 

Emerging technology does not have to be original or revolutionary; nonetheless, it must have the potential to 

transform a certain industry or sector. Diverse sectors, ranging from agriculture to education, use this kind of 

technology. Novel technology is often not swiftly embraced by the general public. This is ascribed to its prevalent 

view as too hazardous or unproven. Nevertheless, as technology progresses, it may eventually attain widespread 

adoption. This may provide several advantages, including reduced costs, improved quality, and increased 

 
1 https://cepr.org/voxeu/columns/impact-technology-finance-new-ebook  
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competitiveness. Emerging technologies has the potential to radically transform an industry and create whole new 

markets. 

Emerging technologies recalibrate customer expectations and transform the management and transfer of funds. 

Blockchain, cryptocurrency, artificial intelligence, Internet of Things, cloud computing, virtual and augmented 

reality, and e-commerce exemplify new technologies used in the banking sector. Financial institutions are using 

artificial intelligence and machine learning across several applications. Although chatbots are the most 

conspicuous manifestations of artificial intelligence to the public, AI also influences back-office operations, 

product delivery, risk management, marketing, and security. Machines apply basic algorithms to do activities such 

data input, risk assessment, and loan form processing, therefore save hundreds of thousands of employee hours 

annually for leading banks. Nonetheless, artificial intelligence is an evolving technology that has hazards. Systems 

that facilitate poorly constructed judgements are more prone to errors, resulting in legal complications and 

increased expenses. Emerging financial technologies are readily available to smaller banks, providing solutions 

to automate procedures like paperwork, data exchange, data analysis, and client communication. 

Artificial intelligence and machine learning are crucial to automation and robotics. Chatbots and automation are 

emerging technologies in the financial services industry that reduce worker hours, improve customer relationship 

quality, and increase profitability (Bilan et al. 2019). Research (Mike 2021) suggests that over 120 million workers 

worldwide will need retraining in the next years. Robots and AI-driven robotic process automation (RPA) 

primarily serve to automate repetitive tasks, generate reports, document data, and oversee logs. Robotic Process 

Automation (RPA) may expedite payments by using a predetermined rule to automatically approve a payment 

whenever all conditions are met. Upon documenting this transaction, it will be synced across all servers and apps 

using the data by another RPA, which will then consolidate the documentation into a larger file (Mike 2021). 

Blockchain is an emerging technological trend in financial services that is revolutionising the financial sector, 

albeit it remains in the nascent stages of adoption. This is the rationale for our concentrated examination of the 

impact of blockchain technology on banking in this research. KPMG's analysis indicates that blockchain 

substantially affects the finance function, and most organisations will progressively embrace the technology as 

they conceptualise a new operational model for finance (KPMG 2019). The principal prospective advantages of 

blockchain include a reduction of errors by up to 95% through the eradication of asynchronous ledgers and 

reconciliations; an enhancement in efficiency by up to 40% owing to straight-through processing and a singular 

source of truth; an improvement in customer experience by up to 25% as a result of expedited processing and the 

utilisation of digital channels; and a decrease in capital consumption by up to 75% due to accelerated trade 

settlements, straight-through processing, and liberated capital flows (KPMG 2019). The decentralised structure of 

blockchain results in the lack of regulatory authorities, potentially substituting control mechanisms from 

institutional entities with a more dynamically dispersed framework (Velasco 2017). Blockchains including 

auditable ledgers and tamper-resistance confer legitimacy and regulation to online transactions (Wang et al. 2018). 

Consequently, scholars investigated the prospective uses of blockchains within the financial sector, encompassing 

open banking, strengthening the regulatory environment, and improving credit assessments (Srivastava and 

Dashottar 2020). 

Fintech disruption refers to the shift from conventional banks to neobanks, influenced by various technologies. 

These changes are crucial for planning strategies in consumer and commercial banking practices. Fintech is 

expected to improve customer welfare, offer supervisory and regulatory advantages, and provide decentralized 

instruments to improve systemic resilience. This is especially important in the context of the global financial crisis, 

where conventional banks are motivated to take excessive risks. Retail banking's primary role is to provide 

financial services to the general public. Fintech can improve the banking sector through automation, cost reduction, 

customer service quality improvement, accounting optimization, and customer base expansion. Financial 

inclusion involves providing financial services to marginalized communities with limited access to conventional 

finance. The use of Fintech in retail banking is associated with overall system stability and socioeconomic benefits. 
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A Journey Through Financial Technology Advancements Over The Decades 

1970s: The Foundation of Modern Banking Technology 

The 1970s saw significant technological advancements in the financial sector, including email and personal 

computers. The SWIFT payment network and ACH streamlined traditional transactions. Financial institutions 

expanded beyond state boundaries, leading to a more interconnected banking network. The Electronic Fund 

Transfer Act in 1978 reinforced electronic payments legitimacy, and early digital banking experiments 

revolutionized financial services permanently. 

1980s: Digital Transformation Takes Hold 

The 1980s saw significant advancements in financial technology, with digital tools becoming more prevalent. 

Online banking systems reduced operational costs, integrated services, and improved marketing. Pioneering 

innovations like Apple's graphical user interface and Windows OS transformed user experiences, influencing 

financial management. Microsoft Excel's launch provided a reliable expense tracking method. 

1990s: The Internet Reshapes Financial Transactions 

The 1990s saw the rise of the Internet, transforming global commerce and communication. E-commerce giants 

like Amazon, eBay, and Google emerged, while SMS technology laid the foundation for mobile banking. PayPal 

revolutionized electronic payments, and artificial intelligence showed potential in finance. As the new millennium 

approached, banking transitioned to mobile-driven solutions. 

2000s: The Dawn of Mobile Financial Services 

The early 21st century saw a shift towards mobile banking, enabling consumers to conduct financial transactions 

from anywhere. Financial institutions adapted to meet consumer expectations, with users managing multiple apps 

on their smartphones. By 2023, 489,000 finance-related apps were downloaded every minute, highlighting the 

shift towards digital finance. Legislative changes like the 2004 Check Clearing for the 21st Century Act facilitated 

electronic check processing and fund availability. 

2010s: The Emergence of Digital Wallets and AI Integration 

In the 2010s, financial innovations like digital wallets, artificial intelligence, and real-time payments surged. 

Google Wallet and Apple Pay revolutionized mobile purchases, while AI-driven technologies like virtual assistants 

and robotic process automation improved security. Real-time payments and "Buy Now, Pay Later" models 

expanded consumer choices. By the end of the decade, regulatory frameworks and open banking paved the way 

for further advancements. 

2020s and Beyond: The Age of Intelligent Financial Solutions 

The financial industry is adapting to consumer expectations for personalization, security, and convenience. Trust 

is crucial in banking relationships, and institutions must ensure robust data protection. Open Banking and Open 

Finance enable financial institutions to access consumer-authorized data, enabling hyper-personalized services 

and a more transparent, technology-driven banking ecosystem. 

It Investment Trends In Indian Banking And Global Financial Services 

Spending on information technology (IT) by Indian banks and financial institutions is projected to reach $11.28 

billion in 2023, reflecting a modest 2% rise compared to the previous year, as per a report released on Wednesday 

by research firm Gartner.  
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IT Spending Trends in Banking & Financial Services (2022-2023) 

Category 

2022 

Spending 

(USD 

Billion) 

2022 

Growth 

(%) 

2023 

Spending 

(USD 

Billion) 

2023 

Growth 

(%) 

Remarks 

India – Overall IT Spending 11.01 4.5% 11.28 2.5% 

Moderate growth 

reflecting economic 

caution. 

India – Banking & Financial IT 

Spending 
11.01 4.5% 11.28 2.5% 

Growth driven mainly 

by software and IT 

services. 

India – IT Software 2.31 12.2% 2.55 10.5% 

Highest growth among 

IT segments, though 

slightly lower than in 

2022. 

India – IT Services 4.17 5.4% 4.38 5.0% 

Consistent investment 

despite slight 

slowdown. 

India – Data Center Systems 0.59 15.3% 0.58 -3.2% 
Sharp decline as cloud 

adoption rises. 

India – Devices 1.80 -0.5% 1.69 -5.9% 

Declining trend as 

firms optimize 

hardware expenses. 

India – Internal Services 1.01 -1.6% 1.01 0.5% 

Slight recovery from 

previous year's 

negative growth. 

India – Telecom Services 1.13 -3.8% 1.09 -3.6% 
Continued contraction 

in telecom investments. 

Global – Banking & Financial IT 

Spending 
652.10 7.5% 705.80 8.1% 

Strong growth in 

software and services. 

Global – IT Software 210.50 15.0% 238.80 13.5% 

Largest growth 

globally, with a shift 

toward ready-made 

solutions. 

Global – IT Services 179.30 9.5% 196.00 9.3% 

Continued expansion, 

driven by digital 

transformation efforts. 

Global – Data Center Systems 90.20 13.2% 95.30 5.7% 
Investment slowing 

due to cloud migration. 

Among various IT segments, software expenditure is expected to witness the highest surge, expanding by 10.5% 

this year. IT services follow with a 5% increase. However, this represents a slight slowdown from 2022, when 

software investments grew by 12.2% and IT services by 5.4%, according to Gartner’s findings. On a global scale, 

financial institutions are set to allocate $652.1 billion toward IT in 2023, marking an 8.1% increase from 2022. 

The largest growth globally is anticipated in software, with spending rising by 13.5%. IT services are also 

forecasted to grow by 9.3% this year. 
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Discussing the shifting investment landscape, Debbie Buckland, Director Analyst at Gartner, emphasized that 

economic challenges are reshaping how financial firms allocate technology budgets. Instead of reducing IT 

expenditure, organizations are prioritizing tools and solutions that drive substantial business value. There is a shift 

from in-house software development to purchasing pre-built solutions, which deliver faster returns on investment. 

Cloud computing continues to gain traction, with more than half of the surveyed firms planning to boost cloud 

investments while scaling back spending on physical data centers. This transition is evident in the deceleration of 

data center system investments, which dropped from 13.2% growth in 2022 to 5.7% in 2023. In India, this trend 

is even more pronounced, as spending on data center infrastructure is expected to decline by 3.2% in 2023, 

following a significant 15.3% growth in the previous year. A separate Gartner report from January highlighted 

that overall IT spending by Indian enterprises is expected to grow marginally by 0.5% in 2023, reaching $110.3 

billion. The study also noted that economic volatility has led to greater caution among Indian Chief Information 

Officers (CIOs), causing delays in technology investment decisions. 

Emphasis On Blockchain Technology 

Accenture estimates that investment banks may save USD 10 billion by implementing blockchain for clearing and 

settlement. However, blockchain raises traceability, accessibility, and efficiency issues. Decentralising Fintech 

conflicts with the requirement for legal and reliable blockchains. Blockchain reduces friction and delays and 

improves operational efficiency in international commerce, trade finance, clearing and settlement, consumer 

banking, and lending. However, blockchain has limitations, such as the necessity for universal process ecosystem 

participation, the need for auxiliary systems and processes to assure data accuracy, and the potential of IoT devices 

recording the whole blockchain. Although promising, blockchain is yet unavailable and may take 10–20 years to 

implement. Many banks use blockchain technology for certain processes, while others are creating integrated 

systems. Minor financial institutions may find this difficult. Blockchain-based cryptocurrencies may help poor 

populations, especially in distant areas with low network connection, according to studies. Cryptocurrencies' 

worldwide nature makes mobile transfers safer and cheaper for isolated residents. 

Smart contracts and decentralized finance (DeFi) 

Blockchain technology is altering Smart Contracts and Decentralised Finance (DeFi) by redefining contractual 

relationships. Smart contracts, self-executing agreements, are transforming finance by providing various services 

such as lending, borrowing, trading, and yield farming. These systems use AI and machine learning to improve 

data analysis and risk assessment skills. This synergy improves operational efficiency and dependability, altering 

the provision of DeFi services and reshaping the funding environment. This paradigm shift is altering the manner 

in which finance is executed and governed. 

Fraud detection and security 

The use of AI and machine learning algorithms has enhanced the field of fraud detection and security in financial 

transactions. By analysing trends, anomalies, and user behaviour, these algorithms operate swiftly and in real time, 

enabling the rapid identification of potentially illegal activities. This proactive approach not only deters fraud but 

also serves as a protective barrier for client funds, with the objective of fostering an atmosphere of improved 

financial security.  

Algorithmic trading 

Algorithmic trading derives advantages from the incorporation of artificial intelligence and machine learning. 

These systems can analyse financial statistics, discern trends, and execute swift trading choices based on 

established criteria. Incorporating blockchain into this process may improve transparency and auditability, 

facilitating the tracking and verification of trade execution. 

 



Kuwait Journal of Management in Information Technology 

ISSN:2984-7680 

Vol 1 Issue 1 (2023) 

  

16 

http://kuwaitjournals.com 

Credit scoring and underwriting 

Machine learning algorithms improve credit risk assessment by analysing large datasets that include transaction 

records, social media interactions, and other relevant data pieces. Moreover, blockchain-based identity verification 

enhances the reliability and security of credit scoring processes, hence promoting more trustworthy and robust 

underwriting methods. 

Personalized financial services 

AI can analyse client behaviours and preferences, including tailored investment advice, personalised insurance 

plans, and precise budgeting recommendations. The integration of blockchain technology, characterised by its 

secure and decentralised nature, guarantees the protection of sensitive user data. 

Regulatory compliance and auditability 

Blockchain's immutability makes financial transactions and data visible and auditable. AI and machine learning 

automate compliance operations, helping financial firms meet regulatory and industry standards. 

Risk management and predictive analytics 

Blockchain, AI, and machine learning are revolutionising financial risk management by analysing historical data, 

market movements, and external influences. Proactive decision-making improves risk management, innovation, 

efficiency, cost, and customer satisfaction. Artificial intelligence, machine learning, blockchain, AR/VR, and 

quantum physics improve financial systems' accuracy, optimisation, security, and agility. Scalability, data 

protection, and regulatory compliance prevent financial institutions from fully achieving their potential. 

Ai‑Based Intelligent Financial System 

AI and other emerging technologies have changed the world. Dr. John McCarthy coined "artificial intelligence" 

during a 1956 Dartmouth conference. His definition: "the science and engineering of creating intelligent 

machines." Artificial Intelligence lets machines act like humans. Recent AI advances have created robots utilised 

in healthcare, robotics, marketing, business analytics, and other fields. AI is so pervasive that most people are 

unaware of its usage. It involves creating computer systems that can do human functions. This includes visual 

perception, speech recognition, decision-making, and language translation. Customer service chatbots, complex 

data analysis, and predictive modelling are all benefits of AI in banking. 

AI makes robots behave like humans. Machine learning analyses data and aids decision-making in artificial 

intelligence. Deep learning uses various neural networks to solve real problems. AI has its own foundation, but 

machine learning and deep learning may leverage AI models and techniques to solve complex data-centric 

problems (Luo et al. 2020). NLP, computer vision, and expert systems are all part of AI. Artificial intelligence has 

three levels: narrow, general, and super. Some call narrow AI weak AI. AI is used for certain jobs. Many AI 

systems employ weak AI and focus on specific concerns. They performed preset tasks. They lack intelligence and 

self-awareness while having sophisticated weak AI. The iPhone and Tesla Autopilot employ face recognition 

(Zhou et al. 2022). 

General AI has almost human-like recognition skills but lacking mind and reasoning. Machines may do intelligent 

tasks utilising analytical and computational abilities. Artificial superintelligence means robots will outperform 

humans. Only literature has depicted this occurrence (Zhang and Kedmey 2019). 

AI has transformed financial operations including trading, risk assessment, fraud detection, customer service, and 

customised financial planning. Trading systems using AI can execute complex strategies in real time and reduce 

human error. Machine learning algorithms analyse historical data, market movements, and news events to find 

profitable patterns and improve investment decisions. This has increased financial institution, hedge fund, and 
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retail trader profits and decreased market volatility. AI-driven risk models improve risk minimisation and decision-

making. Chatbots and virtual assistants deliver personalised, instant client support, revolutionising it. To build 

brand loyalty and customer relationships, financial institutions need this integration. Generative AI in banking is 

essential for modern banks because to its efficiency and versatility. The global market for generative AI in banking 

and finance is expected to expand 33% from 2024 to 2034, from USD 1,260.16 million to USD 21,824.46 million. 

Figure 2: Generative AI in Banking (2023-2034)2 

 

AI's impact encompasses personalised financial planning and wealth management, providing tailored investment 

advice and solutions for asset management. This level of customised personalisation has democratised access to 

high-quality financial advice, making it available to investors from all backgrounds. Addressing the issues and 

risks inherent to the convergence of AI and finance is imperative. The dependence on complex algorithms and 

large datasets raises concerns about transparency and accountability, especially when AI is granted decision-

making power. Moreover, concerns about data privacy and security are heightened in AI-driven financial systems. 

Notwithstanding these obstacles, the impact of AI on funding is undeniable. Its ability to automate tasks, enhance 

decision-making skills, and facilitate inventive problem-solving has undeniably revolutionised the financial sector. 

As this technology advances, supported by regulatory initiatives to address possible concerns, the future of AI in 

finance seems positive. 

Overview Of Machine Learning In Finance 

Machine learning has revolutionized various industries, including finance, by enhancing efficiency, decision-

making, risk mitigation, and economies of scale. Its applications include automating repetitive tasks and 

expediting data analysis, providing insights and predictions for informed decision-making, and mitigating 

financial risks through accurate risk prediction and identification of aberrations. However, machine learning faces 

challenges such as data privacy and security, model interpretability, algorithmic overreliance, bias and fairness, 

and the perpetuation of biases in historical datasets. The future of machine learning in finance is promising, with 

advances in explainable AI addressing model interpretability and AI-driven regulatory compliance. This 

 
2 https://www.precedenceresearch.com/generative-ai-in-banking-and-finance-market  

https://www.precedenceresearch.com/generative-ai-in-banking-and-finance-market
https://www.precedenceresearch.com/generative-ai-in-banking-and-finance-market


Kuwait Journal of Management in Information Technology 

ISSN:2984-7680 

Vol 1 Issue 1 (2023) 

  

18 

http://kuwaitjournals.com 

technology will support financial institutions in adherence to evolving regulatory mandates by automating 

compliance processes and mitigating human-induced errors. Additionally, reinforcement learning algorithms are 

poised to enhance algorithmic trading strategies, optimizing portfolio management and reducing risk exposure.  

Despite these challenges, an unwavering commitment to ongoing research and development holds the promise of 

unlocking the latent potential of machine learning and creating a finance domain characterized by data-driven 

paradigms, fortified security, and customer-centricity. The convergence of AI and finance will lead to a more 

inclusive and luminous financial landscape, benefiting all stakeholders involved. Machine learning has 

revolutionized the financial landscape, serving as an impetus for innovation, operational efficiency, and risk 

management. Despite challenges, ongoing research and development can unlock the latent potential of machine 

learning and create a finance domain characterized by data-driven paradigms, fortified security, and a focus on 

customer-centricity. 

Applications of machine learning in finance 

Numerous companies use machine-learning algorithms for fraud detection, risk management, wealth and 

investment management, customer service underwriting, and trading. Fintech businesses may rapidly use and 

integrate machine learning into their operations. Traders use machine learning to enhance market forecasts by 

creating algorithms and establishing parameters. Machine learning is a crucial instrument for enhancing the 

precision and efficacy of financial systems (Chen and Tsai 2020). The applications outlined in the study (Table 2) 

are varied and include entrepreneurial finance, health, problems, Internet finance, money laundering, terrorist 

financing, agriculture, risk management, supply chain finance, quantitative finance, and reviews. 

“Table 2: Applications of machine learning in finance 

Application Explanations 

Entrepreneurial finance Machine learning technology could be an innovative way for startups or investors to chase 

and to compete in the market (Ferrati and Muffatto 2021; Ozgur et al. 2021) 

Healthy Along with another technique, NLP (National Language Processing), appropriate machine 

learning algorithms are employed to track and estimate health finances (Dixit et al. 2022) 

Challenges It is impossible to use machine learning for finance to offer all benefits without any 

drawbacks. How we balance and mitigate potential consequences is becoming an important 

factor influencing the development of financial machine learning (Kolchinsky 2018; 

Hansen and Borch 2021; Antunes 2021) 

Money laundering and  

terrorist financing 

Machine learning algorithms are one way to investigate illegal activities in the banking 

industry, such as money laundering and terrorist financing. However, due to limited 

information and an unproven basis, there is still a long way to go to find well-designed and 

powerful machine learning models to track and protect banking and financial systems 

(Canhoto 2021; Prisznyák 2022; Gupta and Pierdzioch 2023) 

Internet finance Another trend in finance is development through the Internet; with it comes uncertainty and 

unexpected phenomena. The internet can provide rich data, and machine learning models 

are durable to analyze the financial Internet, credit risk, and financial audits, using tools 

such as the Apriori algorithm and the Bayesian network (Ma and Lv 2019) 

Agriculture Machine learning is related with agriculture, such as agricultural logistics financing (Yang 

2019) and supply chain finance for agricultural SMEs (Belhadi et al. 2021) 
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Risk control A well-designed machine learning algorithms detects corporate financing risks to find 

solutions. Datasets combined with machine learning algorithms may not monitor financial 

risk as precisely as intended. A good algorithm should indeed be practical for dealing with 

financial risk problems ( 

Supply chain finance In the discipline of supply chain and logistics, machine learning models are used to monitor 

and to optimize the potential value of finance, such as the overall framework, payment 

infrastructure, risk assessment of SMEs, etc. In addition, blockchain, IoT (Internet of 

Things), and other technologies complement each other to improve the performance of 

supply chain financial machine learning algorithms  

Challenges Of Enabling Emerging Technologies In Finance 

Even with the emerging technology itself, there are many problems to be solved. Enabling emerging technologies 

in the financial system presents additional challenges owing to the development stage of the technology and the 

interoperability of emerging technologies across different systems. This study addresses technical issues in 

financial systems (appropriateness, interoperability, explainability, security, and sustainability), technological 

challenges, and operational standpoints (Zhou et al. 2022; Kumar et al. 2022). Addressing these challenges 

requires collaborative efforts among industry stakeholders, ongoing R&D, effective regulatory frameworks, and 

a strategic approach to technological adoption that balances innovation with risk management. 

Technical issues in finance 

Emerging technological solutions are transforming financial systems, but their suitability for financial systems 

remains unclear. Machine learning-based models are used to estimate financial markets and optimize profits, but 

they are still based on traditional financial infrastructure. These technologies can create intangible value through 

financial activities, and common models can be used to enhance their functioning. However, the market is not 

necessarily incentivized to implement these technologies, as they may not be suitable for practical problems. For 

instance, blockchain is suitable for supply chain financing but has high operating and transaction costs. The 

interpretation of intrinsic and extrinsic relationships in emerging technologies remains controversial, with 

machine learning algorithms analyzing big data but still having black boxes and difficulties in tracking and 

interpreting results. Commercially useful results require effective interpretation by investors, employees, and 

customers. 

Security and Privacy Issues.  

Cybersecurity is crucial in financial systems, with artificial and blockchain-oriented mechanisms improving 

overall security. Advanced algorithms detect attacks and false transactions, while blockchain implements 

cryptographic protocols to secure participants' information and the financial system. Intelligent financial platforms 

can enhance these benefits. However, sustainable development of the financial system is essential, as AI or 

blockchain can lead to gender or racial bias. Blockchain can promote inclusive finance, but avoiding deviations 

brought about by blockchain is key. Despite these advancements, ensuring the sustainability of the financial 

system remains a priority. 

Technological challenges in finance 

Emerging technologies like AI and machine learning require compatibility standards for seamless communication 

and data exchange. Financial institutions must ensure scalability to handle growing data volumes and user 

interactions. Challenges in data sourcing and cleaning can hinder their performance. Blockchain and quantum 

technologies face security challenges, including quantum-resistant cryptography and ensuring distributed ledger 

integrity. 
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Operational issues in finance 

Emerging technologies pose significant regulatory challenges, necessitating continuous adaptation to compliance 

standards. The lack of proficient professionals in these technologies presents challenges in building and 

maintaining competent teams. Effective change management and user education are crucial for overcoming 

resistance and fostering trust in sensitive financial data. High initial investment and operational costs necessitate 

careful assessment of return on investment. Financial institutions must navigate ethical use, privacy concerns, and 

legal frameworks for responsible deployment. (Chaklader et al. 2023). 

Immersive banking system 

AR and VR technologies have revolutionized the banking industry by transforming the way customers interact 

with traditional services. AR overlays digital information in the real world, while VR immerses users in a 

simulated environment. These technologies have applications in virtual banking and immersive financial 

education, reshaping the customer experience and financial interactions. Integrative banking, which includes open, 

cognitive, and automated banking, involves advancing technology to provide a richer experience through new 

services and ways of interacting with traditional services. This includes the use of gestures in AR and the 

introduction of digital channels and architectural solutions on mobile devices and the Web. The expanded bank 

offers new payment options and provides a fully immersive experience through artificial intelligence-related 

scenarios, such as data visualization and visual recognition. 

An impressive feature of augmented banking is its ability to help customers make decisions based on relevant 

real-world information. For example, a customer can use their smartphone camera to view important information 

about a car's price, loan, current value, and value change in recent years. Augmented banking offers banks an 

opportunity to build strong relationships with customers seeking information and assistance in fulfilling their 

aspirations. By providing a more vivid financial experience, augmented banking can translate value into unique 

recommendations for customers. 

Inclusive finance 

In 2005, the United Nations proposed inclusive finance, aiming to extend financial services to underdeveloped 

regions and low-income groups at an affordable cost. The primary goal is to provide savings, financial, and credit 

services to all social groups, including small and micro enterprises, low-income groups, migrant workers, the poor, 

the disabled, and the elderly. The goal is to establish a fair, efficient, and comprehensive peer-to-peer service 

financial system. Traditional finance faces limitations due to factors such as geography, income, age, and sex, 

which affect the allocation of financial resources and social equity. Inclusive financing can effectively allocate 

resources and help realize social equity. However, challenges include insufficient financial service capacity, high 

costs, information barriers, and regional gaps in the financial inclusion system. Blockchain technology can help 

solve these problems by reducing inclusive financial transaction costs, expanding financial service coverage, and 

building a new credit system. The integration and development of blockchain and financial fields are constantly 

exploring, with blockchain technology promoting the development of digital inclusive finance.” 

Quantum finance 

Quantum mechanics, derived from physics, offers significant computing power for financial calculations like 

uncertainty estimation, investment optimization, and portfolio simulation. The dynamic financial market allows 

quantum computing to adapt to market fluctuations and meet customer needs. Quantum computing can perform 

complex calculations at speeds unimaginable using classical computers, offering potential for solving 

mathematical problems, optimizing portfolios, and enhancing encryption methods. However, traditional 

computing approaches have reached certain limits. Quantum computing makes algorithms exponentially faster, 

making them useful for financial crisis forecasting and understanding the micro and macroeconomic levels of the 

financial system. As quantum computing is still in its infancy, a platform and community are needed to discuss 
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issues in quantum computing and finance. High-performance computing is still used in certain cases, and a hybrid 

of quantum and high-performance computing is expected to be used wherever accelerated computing is needed 

in the future. 

Conclusion 

The financial services sector is undergoing a profound transformation driven by emerging technologies, 

significantly altering traditional banking models. Innovations such as artificial intelligence, machine learning, 

blockchain, and quantum computing are redefining how financial institutions operate, enhancing efficiency, 

security, and customer experience. AI-powered automation and predictive analytics streamline risk management, 

fraud detection, and investment strategies, enabling institutions to make data-driven decisions with greater 

accuracy. Blockchain technology fosters transparency and security through decentralized ledgers, while DeFi and 

smart contracts are reshaping financial transactions by minimizing intermediaries. Despite the advantages, the 

adoption of emerging technologies presents several challenges. Regulatory uncertainty, cybersecurity threats, data 

privacy concerns, and ethical dilemmas surrounding AI-driven decision-making remain significant obstacles. 

Financial institutions must navigate complex compliance frameworks while ensuring data protection and equitable 

access to financial services. Additionally, the growing reliance on technology poses risks of job displacement and 

increased operational vulnerabilities. 

A balanced approach is necessary to maximize the benefits of financial technology while mitigating potential 

drawbacks. Collaboration between traditional banking institutions and FinTech startups can drive financial 

inclusivity, enhance innovation, and ensure sustainable growth. Policymakers and regulatory bodies must create 

adaptive frameworks that promote technological adoption while safeguarding consumer interests and market 

stability. Looking ahead, the integration of quantum computing and immersive banking experiences through 

augmented and virtual reality will further revolutionize financial services. However, financial institutions must 

remain agile and proactive in addressing technological disruptions while maintaining customer trust and financial 

security. The future of banking and financial services will depend on the ability to harmonize innovation with 

regulatory oversight, ensuring a resilient and inclusive financial ecosystem. 
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