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ABSTRACT 

This study examined the assessment of emerging technologies in Nigerian banks, focusing 
on their types and roles in transforming the financial sector. A descriptive survey research 
design was adopted for this study. The study was carried out in Nigeria. The targeted 
population consisted of all bankers and management staff in Nigeria. A stratified sampling 
technique was employed to ensure adequate representation across regions. The study 
covered 2 geopolitical zones (South-East and South-South), within which 3 states were 
selected per zone, giving a total of 6 states. 7 bankers (2 management staff and 5 senior staff) 
were sampled from every selected bank. This gave a total sample size of 210 respondents. 
Data were collected using a structured questionnaire entitled “Emerging Technologies for 
Nigerian Banks Questionnaire” (ETNBQ). The instrument was validated by an expert in 
banking and finance to ensure its suitability and clarity. A reliability coefficient of 0.88 was 
obtained, confirming the instrument’s reliability as the coefficient it was high enough for 
justification. The data collected were analyzed using descriptive statistics to answer the 
research questions. The result of Table 1 shows that cybersecurity technologies recorded the 
highest percentage (13.33%) among the types of emerging technologies used in daily 
operations by the Nigerian banking sector, while quantum computing recorded the least 
percentage (3.81%). This indicates that cybersecurity is the most widely adopted 
technologies in Nigerian banks. Similarly, Table 2 reveals that automation and operational 
efficiency recorded the highest percentage (11.43%) among the roles of emerging 
technologies in Nigerian banks, while regulatory compliance and risk management recorded 
the least percentage (4.29%). This suggests that emerging technologies are primarily used 
to improve efficiency and streamline banking operations rather than for regulatory 
functions. The study concludes that emerging technologies are essential drivers of growth 
and competitiveness in the Nigerian banking sector, and their continued adoptions. One of 
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the recommendations made was that Nigerian banks should invest in robust digital 
infrastructure to support the effective implementation of emerging technologies. 

KEYWORDS: Emerging Technologies, Nigerian Banks, Artificial Intelligence, Blockchain, 
Financial Inclusion, FinTech, Digital Transformation. 

INTRODUCTION 

The banking industry globally has undergone rapid digital transformation due to 
advancements in emerging technologies. In Nigeria, this transformation has been 
particularly significant as banks strive to remain competitive in an increasingly digital 
economy. As AI technologies evolve, they offer unprecedented capabilities in data analysis, 
forecasting, and automation, enabling businesses to make more informed, timely, and 
objective decisions (Henry & Akpan, 2025). Emerging technologies refer to innovative tools 
and systems that enhance processes, improve efficiency, and create new opportunities in 
various sectors, including banking (Okonkwo, 2024; Eze & Nwankwo, 2022). Nigerian banks 
have embraced technologies such as artificial intelligence (AI), blockchain, mobile banking 
applications, cloud computing, and biometric authentication systems to improve service 
delivery and operational performance. These technologies have revolutionized traditional 
banking practices by enabling faster transactions, improving accuracy, and reducing 
operational costs (Afolabi, 2023). 

One of the key drivers of technological adoption in Nigerian banks is the need to 
combat fraud and enhance security. With the rise in electronic transactions, cyber threats 
have also increased, making it necessary for banks to implement advanced technological 
solutions (Olaoye & Adeyemi, 2021). Additionally, the growth of financial technology 
(FinTech) companies has intensified competition, pushing traditional banks to innovate and 
adopt modern systems (PwC, 2022). 

Despite these advancements, the adoption of emerging technologies in Nigeria faces 
several challenges, including inadequate infrastructure, limited digital literacy, and 
regulatory uncertainties (CBN, 2023). Therefore, assessing these technologies and their 
roles is essential to understanding their impact on the Nigerian banking sector and 
identifying areas for improvement. 

Statement of the Problem 

The Nigerian banking sector is changing fast because of new technologies like 
artificial intelligence, block-chain, cloud computing, and cyber security systems. These 
technologies are meant to make banking faster, safer, and more efficient. However, it is still 
not very clear which of these technologies are actually being used by banks and how well 
they are applied in their daily operations.  

In addition, not all technologies are equally used. Some, like cyber-security and cloud 
computing, are common, while others are rarely used. Also, most banks focus on using 
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technology to improve speed and efficiency, but pay less attention to important areas like 
risk management and regulatory compliance. Challenges such as poor infrastructure, high 
costs, and lack of technical skills also affect proper usage. 

The aforementioned has created a gap in understanding whether Nigerian banks are 
fully benefiting from these modern technologies. Therefore, this study is important to clearly 
identify the types of emerging technologies used in Nigerian banks and examine their roles 
in improving banking operations. 

Research objective  

1. To identify the types of emerging technologies used in the daily operations of the 
Nigerian banking sector. 

2. To ascertain the roles of emerging technologies in the daily operations of the Nigerian 
banking sector. 

Research question  

1. What are the types of emerging technologies used in the daily operations of the 
Nigerian banking sector? 

2. What roles do emerging technologies play in the daily operations of the Nigerian 
banking sector? 

LITERATURE REVIEW 

Concept of Emerging Technologies  

Emerging technologies refer to new and rapidly evolving innovations that have the 
potential to significantly transform industries, economies, and everyday life. These 
technologies are typically in the early stages of development or adoption but show strong 
potential for widespread impact in the near future. They often arise from advances in fields 
such as computer science, engineering, biotechnology, and data science, and include 
innovations like artificial intelligence, blockchain, Internet of Things (IoT), cloud computing, 
robotics, and quantum computing. 

The disruptive aspect of emergent technologies—their capacity to drastically alter 
current systems, procedures, and business models—is a crucial feature. According to Rotolo, 
Hicks, and Martin (2020), emerging technologies are not only novel but also uncertain in 
terms of their future applications and outcomes. They are both promising and difficult for 
organizations and politicians because of this ambiguity. Similarly, Bharadwaj (2021) 
explains that emerging technologies often evolve through stages of experimentation, early 
adoption, and eventual integration into mainstream use, depending on their effectiveness 
and societal acceptance. 
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Additionally, emerging technologies are essential to the digital transformation of 
industries like healthcare, education, finance, agriculture, and transportation. For instance, 
IoT allows for real-time data collecting and device monitoring, while artificial intelligence 
improves decision-making processes. These technologies improve efficiency, productivity, 
and service delivery while also creating new opportunities for innovation and economic 
growth (Dwivedi, 2020). 

Types of Emerging Technologies  

 Artificial Intelligence (AI) 

"Artificial intelligence" refers to the ability of machines to mimic human thinking and 
decision-making processes. It allows computers to perform tasks such as problem-solving, 
language understanding, and pattern recognition. As Al technologies evolve, they offer 
unprecedented capabilities in data analysis, forecasting, and automation, enabling 
businesses to make more informed, timely, and objective decisions (Habeeb et al., 2025). 
Today, AI is used in areas like healthcare for diagnosis, in education for personalized 
learning, and in business for customer service automation. Its growing influence is 
transforming how people interact with technology and improving efficiency across sectors 
(Russell & Norvig, 2021). 

 Machine Learning (ML) 

Machine learning is a branch of AI that focuses on enabling systems to learn from data and 
improve over time without direct programming. Instead of being told exactly what to do, 
machines analyze patterns and make predictions based on past information. This technology 
is widely used in fraud detection, recommendation systems, and predictive analytics, making 
everyday digital experiences smarter and more responsive (Mitchell, 2017). 

 Blockchain Technology 

Blockchain is a secure and decentralized system for recording transactions across multiple 
computers, making it difficult to alter or hack data. It is commonly associated with 
cryptocurrencies like Bitcoin, but its applications go beyond finance, including supply chain 
tracking, digital identity management, and secure voting systems. Its transparency and 
security make it a trusted solution for many modern digital challenges (Tapscott&Tapscott, 
2018). 

 Internet of Things (IoT) 

The Internet of Things refers to a network of interconnected physical devices—such as smart 
home appliances, vehicles, and wearable devices—that collect and exchange data through 
the internet. This technology enables real-time monitoring and automation, improving 
efficiency in sectors like healthcare, agriculture, and urban development. Research shows 
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that IoT is a foundational element of smart cities and digital ecosystems, as it allows seamless 
communication between devices and systems (Kumar, Wang, Poongodi, &Imoize, 2021) 

 Cloud Computing: 

Cloud computing allows individuals and organizations to store and access data over the 
internet instead of relying on physical storage devices. Services provided by companies like 
Amazon Web Services and Microsoft Azure make it easier to scale operations, reduce costs, 
and enable remote work. This technology has become essential in today’s digital world, 
especially with the rise of online collaboration and data-driven services (Mell&Grance, 
2011). 

 Cybersecurity Technologies: 

Cybersecurity technologies are designed to protect computers, networks, and data from 
unauthorized access and cyberattacks. As more activities move online, the risk of hacking, 
identity theft, and data breaches increases. These technologies include firewalls, encryption, 
and intrusion detection systems, which work together to ensure digital safety and privacy 
for individuals and organizations (Kshetri, 2021). 

 Augmented Reality (AR) and Virtual Reality (VR): 

AR and VR are immersive technologies that enhance or simulate real-world experiences. AR 
overlays digital information onto the real world (like mobile filters), while VR creates fully 
immersive virtual environments. These technologies are increasingly used in education, 
healthcare training, gaming, and remote collaboration. Scholars identify immersive 
technologies as key drivers of user experience innovation in the digital age (Research Global, 
2026). 

 Robotics: 

Robotics involves the design and use of machines that can perform tasks automatically, often 
with minimal human intervention. Robots are commonly used in manufacturing for 
precision and efficiency, in healthcare for surgeries, and even in homes for cleaning tasks. As 
technology advances, robots are becoming more intelligent and capable of performing 
complex activities (Siciliano&Khatib, 2016). 

 5G Technology: 

5G technology is the latest generation of mobile internet connectivity, offering faster speeds, 
lower latency, and more reliable connections than previous generations. It enables 
innovations such as smart cities, autonomous vehicles, and real-time communication 
systems. With 5G, devices can communicate more efficiently, supporting the rapid growth of 
digital technologies. 
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 Biotechnology: 

Biotechnology uses living organisms and biological systems to develop new products and 
technologies. It plays a major role in medicine, agriculture, and environmental protection. 
For example, it is used in vaccine production, genetically modified crops, and waste 
management. Biotechnology continues to improve human health and sustainability (Smith, 
2020). 

 Quantum Computing: 

Quantum computing is an advanced form of computing that uses the principles of quantum 
mechanics to process information much faster than traditional computers. It has the 
potential to solve complex problems that are currently beyond the reach of classical 
computers, especially in areas like cryptography, drug discovery, and optimization (Nielsen 
& Chuang, 2010). 

Renewable Energy Technologies: 

Renewable energy technologies focus on generating energy from natural sources such as 
sunlight, wind, and water. These technologies aim to reduce dependence on fossil fuels and 
minimize environmental damage. Innovations in solar panels, wind turbines, and energy 
storage systems are helping to create a more sustainable and environmentally friendly 
future (IRENA, 2021). 

Roles of Emerging Technologies in Banking on Sector of Nigeria  

The use of cutting-edge technology like artificial intelligence (AI), blockchain, big data 
analytics, mobile banking, cloud computing, and fintech advances has caused the Nigerian 
banking industry to undergo fast development. Traditional banking institutions have been 
transformed by these innovations, which have also increased financial inclusion, increased 
consumer satisfaction, and improved efficiency. As noted by Sanyaolu et al. (2024), emerging 
technologies are disrupting traditional financial models while creating opportunities for 
innovation and operational efficiency in banking. This section examines and explains the key 
roles played by these technologies in Nigeria’s banking sector. 

 Enhancement of Financial Inclusion 

The advancement of financial inclusion is one of the most important functions of developing 
technologies in Nigeria's banking industry. Millions of unbanked and underbanked people 
now have access to financial services because to technologies like digital wallets, mobile 
banking, and fintech platforms. People in rural and underserved areas can now conduct 
transactions, save money, and obtain loans without going to actual bank branches because 
to improved mobile connectivity. 
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According to Iroche (2025), digital finance innovations have helped loosen the limitations of 
traditional banking systems and increased access to financial services across Nigeria. By 
incorporating more people into the formal financial system, this has aided in economic 
growth. 

 Improvement in Fraud Detection and Cybersecurity 

AI and machine learning are two emerging technologies that are essential to improving fraud 
detection and prevention. Large amounts of transaction data may be analyzed in real time 
by AI-powered systems, which can also spot odd trends and flag questionable activity. 
Compared to conventional techniques, these technologies allow banks to identify fraud more 
precisely and react more quickly. AI-powered fraud detection solutions have decreased 
financial losses and enhanced risk management. Recent research has shown that intelligent 
systems can improve cybersecurity standards in Nigerian banks and proactively detect 
fraudulent transactions (John et al., 2025). 

 Automation and Operational Efficiency 

Another significant function of developing technology in the banking industry is automation. 
By automating repetitive processes like data input, customer onboarding, and transaction 
processing, technologies like robotic process automation (RPA), artificial intelligence (AI), 
and cloud computing simplify banking operations. The roles of artificial intelligence in 
financial management of tertiary institutions as mentioned in the study included automation 
of financial processes, predictive analytics/financial forecasting and fraud detection/risk 
management (Lawal & Adeyeye, 2025).  

This results in better service delivery, lower operating expenses, and higher efficiency. 
According to Chukwurah (2024), AI enhances decision-making and operational efficiency in 
Nigeria’s fintech ecosystem by automating processes and reducing human intervention. 

 Enhancement of Customer Experience 

The Nigerian banking industry's customer experience has been greatly enhanced by 
emerging technologies. Customers may easily and effectively access banking services thanks 
to AI-powered chatbots, mobile banking apps, and customized financial services.AI is 
increasingly used by banks to examine consumer behavior and make tailored 
recommendations, increasing client engagement and pleasure. Digital platforms also make 
financial services available around-the-clock, which eliminates the need for in-person 
branch visits. As noted by Emmanuel (2025), Nigerian banks have increasingly adopted 
digital platforms to enhance customer experience and increase electronic transactions. 
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 Facilitation of Digital Payments and Cashless Economy 

Nigeria's shift to a cashless economy has been expedited by emerging technologies. Fast, safe, 
and practical transactions are made possible by digital payment systems, mobile wallets, and 
online banking platforms. Electronic financial transactions are now simpler for both 
consumers and corporations thanks to fintech advancements. The increasing use of digital 
payment methods has decreased the need for cash and increased transaction efficiency. 
Nwachukwu (2024) observed that digital payments and mobile wallets are central to 
Nigeria’s fintech revolution, transforming how financial transactions are conducted  

 Strengthening Transparency and Trust through Blockchain 

Blockchain technology is essential for improving financial operations' security, trust, and 
transparency. It guarantees that financial transactions cannot be changed or interfered with 
by offering a decentralized and unchangeable ledger system. This technology increases 
auditability, strengthens data integrity, and lowers fraud. Additionally, blockchain facilitates 
safe international transactions and smart contracts, which automate and uphold 
agreements. According to Tochukwu (2025), blockchain can solve critical problems in 
Nigeria’s financial system by improving transparency and reducing fraud risks  

 Data-Driven Decision Making 

Analytics also helps banks develop targeted marketing strategies and improve product 
offeringsBig data analytics and AI enable banks to make data-driven decisions. By analyzing 
large datasets, banks can gain insights into customer behavior, market trends, and risk 
factors. 

This improves credit scoring, risk assessment, and strategic planning. Data. As emphasized 
by Sanyaolu et al. (2024), data-driven technologies enhance operational efficiency and 
enable better decision-making in the banking sector. 

 Expansion of Fintech and Innovation Ecosystem 

Emerging technology has contributed to the expansion of Nigeria's financial ecosystem. 
Using AI, blockchain, and digital platforms, fintech companies are offering cutting-edge 
financial services like peer-to-peer lending, digital banking, and microfinance solutions. 
Because of the increased competition in the banking sector, established banks have been 
forced to adopt cutting-edge technologies. Nigeria's fintech sector is one of the fastest-
growing in Africa, promoting innovation and economic expansion. 
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 Support for Real-Time Banking and Services 

Real-time banking services are made possible by emerging technologies, which let clients 
complete transactions right away. The speed and dependability of financial services are 
enhanced via real-time payment systems, instantaneous fund transfers, and automated 
alerts. This guarantees effective financial operations and raises client satisfaction. In the fast-
paced digital economy, where delays can impact business operations, real-time solutions are 
especially crucial. 

 Cost Reduction and Increased Profitability 

Banks can save operating expenses and boost profitability by implementing emerging 
technologies. While digital platforms diminish the requirement for physical infrastructure, 
automation lowers labor expenses. By offering scalable and affordable solutions, cloud 
computing significantly lowers IT expenses. Nigerian banks are able to increase productivity 
and produce greater returns on investment because they make significant investments in 
digital infrastructure. 

 Regulatory Compliance and Risk Management 

In the banking industry, emerging technologies help with risk management and regulatory 
compliance. AI systems are able to keep an eye on transactions, make sure rules are followed, 
and identify questionable activity. These technologies assist banks in meeting know-your-
customer (KYC) and anti-money laundering (AML) regulations. Automated compliance 
systems enhance regulatory reporting and lower human error. 

 Promotion of Economic Growth and Development 

Lastly, new technologies support national progress and economic expansion. These 
technologies are essential to Nigeria's economic growth since they facilitate enterprises, 
provide financial stability, and improve access to financial services. Technology integration 
in financial systems fosters innovation, job development, and higher productivity in a 
number of economic areas. By boosting financial inclusion, better fraud detection, boosting 
operational efficiency, and encouraging innovation, emerging technologies have completely 
changed the Nigerian banking industry. The delivery and consumption of banking services 
have been completely transformed by technologies like blockchain, artificial intelligence, 
and digital payment systems. The expansion and viability of Nigeria's financial system 
depend on the ongoing use of these technologies despite current obstacles. Emerging 
technologies will continue to be crucial in determining Nigerian banking's future with the 
right funding, regulation, and skills training. 
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METHODOLOGY  

A descriptive survey research design was adopted for this study. The study was 
carried out in Nigeria. The targeted population consisted of all bankers and management 
staff in Nigeria. A stratified sampling technique was employed to ensure adequate 
representation across regions. The study covered 2 geopolitical zones (South-East and 
South-South), within which 3 states were selected per zone, giving a total of 6 states. 7 
bankers (2 management staff and 5 senior staff) were sampled from every selected bank. 
This gave a total sample size of 210 respondents. Data were collected using a structured 
questionnaire entitled “Emerging Technologies for Nigerian Banks Questionnaire” (ETNBQ). 
The instrument was validated by an expert in banking and finance to ensure its suitability 
and clarity. A reliability coefficient of 0.88 was obtained, confirming the instrument’s 
reliability as the coefficient it was high enough for justification. The data collected were 
analyzed using descriptive statistics to answer the research questions. 

RESULT AND DISCUSSIONS  
The research question sought to identify the types of emerging technologies used in 

the daily operations of the Nigerian banking sector. To answer the research question 
percentage analysis was performed on the data, (see table 1). 

Table 1: Percentage analysis of the types of emerging technologies used in the daily 
operations of the Nigerian banking sector 

____________________________________________________________________ 
The types of emerging technologies   Frequency   % 

 
Artificial Intelligence (AI)     24   11.43 
Machine Learning (ML)     18   8.57 
Blockchain Technology     20   9.52 
Internet of Things (IoT)     22   10.48 
Cloud Computing      25   11.90 
Cybersecurity Technologies     28   13.33** 
Augmented Reality (AR) & Virtual Reality (VR)  12   5.71 
Robotics       15   7.14 
5G Technology      18   8.57 
Biotechnology      10   4.76 
Quantum Computing      8   3.81* 
Renewable Energy Technologies    10   4.76  

TOTAL       210   100 

** The highest percentage frequency 
* The least percentage frequency 
SOURCE: Field survey 
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The above Table 1 presents the Percentage analysis of the types of emerging technologies 
used in the daily operations of the Nigerian banking sector.  From the result of the data 
analysis, it was observed that the highest percentage (13.33%) was recorded against 
“cybersecurity technologies”, while the least percentage (3.81%) was recorded against 
“quantum computing”. This finding agrees with the opinion of Mell & Grance, (2011) who 
noted that Cloud computing allows individuals and organizations to store and access data 
over the internet instead of relying on physical storage devices. Services provided by 
companies like Amazon Web Services and Microsoft Azure make it easier to scale operations, 
reduce costs, and enable remote work. This technology has become essential in today’s 
digital world, especially with the rise of online collaboration and data-driven services. His 
opinion also align with that of Kshetri, (2021), who observe that  Cybersecurity technologies 
are designed to protect computers, networks, and data from unauthorized access and 
cyberattacks. As more activities move online, the risk of hacking, identity theft, and data 
breaches increases. These technologies include firewalls, encryption, and intrusion detection 
systems, which work together to ensure digital safety and privacy for individuals and 
organizations.  
 
Research Questions 2: 

The research question sought to ascertain the roles of emerging technologies in the 
daily operations of the Nigerian banking sector. To answer the research question percentage 
analysis was performed on the data, (see table 2). 

Table 2: Percentage Analysis of the roles of emerging technologies in the daily operations of 
the Nigerian banking sector 
______________________________________________________________________________ 
Roles of emerging technologies    Frequency  % 

 
Enhancement of Financial Inclusion    20   9.52 
Improvement in Fraud Detection and Cybersecurity  21   10.00 
Automation and Operational Efficiency   24   11.43** 
Enhancement of Customer Experience   18   8.57 
Facilitation of Digital Payments and Cashless Economy 22   10.48 
Strengthening Transparency and Trust through Blockchain 15   7.14 
Data-Driven Decision Making    19   9.05 
Expansion of Fintech and Innovation Ecosystem  17   8.10 
Support for Real-Time Banking and Services  16   7.62 
Cost Reduction and Increased Profitability   19   9.05 
Regulatory Compliance and Risk Management  9   4.29* 
Promotion of Economic Growth and Development  10   4.76 
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TOTAL       210   100 

** The highest percentage frequency 
* The least percentage frequency 
SOURCE: Field survey 
 
The above Table 2 presents the percentage analysis of the roles of emerging technologies in 
the daily operations of the Nigerian banking sector. From the result of the data analysis, it 
was observed that the highest percentage (11.43%) was recorded against “Automation and 
Operational Efficiency”, while the least percentage (4.29%) was recorded against 
“Regulatory Compliance and Risk Management”. This finding agrees with the opinion of John 
et al., (2025) who noted AI and machine learning are two emerging technologies that are 
essential to improving fraud detection and prevention. Large amounts of transaction data 
may be analyzed in real time by AI-powered systems, which can also spot odd trends and 
flag questionable activity. Compared to conventional techniques, these technologies allow 
banks to identify fraud more precisely and react more quickly. AI-powered fraud detection 
solutions have decreased financial losses and enhanced risk management. Recent research 
has shown that intelligent systems can improve cybersecurity standards in Nigerian banks 
and proactively detect fraudulent transactions. His opinion also in agreement with that of 
Iroche (2025), digital finance innovations have helped loosen the limitations of traditional 
banking systems and increased access to financial services across Nigeria. By incorporating 
more people into the formal financial system, this has aided in economic growth. 

Conclusion 

Emerging technologies have become indispensable in the Nigerian banking sector, 
transforming the way financial services are delivered and managed. Technologies such as 
artificial intelligence, blockchain, cloud computing, and biometric systems have significantly 
improved operational efficiency, enhanced security, and expanded financial inclusion. The 
assessment reveals that these technologies play vital roles in fraud detection, risk 
management, customer service enhancement, and process automation. However, their 
implementation is not without challenges, including cybersecurity threats, high costs of 
deployment, and infrastructural limitations. Overall, the integration of emerging 
technologies in Nigerian banks has yielded positive outcomes, but there is still a need for 
continuous improvement, strategic investment, and effective regulatory frameworks to 
ensure sustainable growth and development. 

Recommendations 

1. Nigerian banks should invest in robust digital infrastructure to support the effective 
implementation of emerging technologies.  

2. Banks must adopt advanced cybersecurity systems to protect against increasing 
cyber threats and ensure customer trust.  
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3. Government and regulatory bodies should develop clear policies and guidelines to 
support technological innovation while ensuring compliance and security.  

4. Continuous training programs should be organized for bank staff to enhance their 
technological skills and adaptability.  
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