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Abstract: Purpose: The purpose of this paper is to explore the impact of Artificial Intelligence 

on the performance of Indian Banks in terms of financial metrics. The study focused 

specifically on the NIFTY Bank Index. The paper also advocates that a greater transparency in 

disclosing AI related information in a Bank’s annual report is required even if it is voluntary. 

Design/Methodology/Approach: The paper uses a mixed method approach where 

quantitative and qualitative analysis is combined. A dynamic panel data model is used to 

understand the impact of AI of Return on Equity (RoE) of 12 Indian Banks in the NIFTY Bank 

Index over a five-year period. In addition to that, Content analysis of annual reports of banks 

was conducted to examine AI related disclosure and transparency. Findings: The paper 

highlights that the integration of Artificial Intelligence (AI) significantly influences the 

financial performance of sample banks of India. Return on Equity the specific parameter 

positively influenced with adoption of AI. The profitability of banks is positively impacted by 

reduced errors and improved operational efficiency. The content analysis of annual reports of 

the banks indicates different approach for AI disclosure where some banks give detailed 

information and some are not transparent about AI initiatives. The findings suggest that a 

higher level of transparency could enhance confidence of all stakeholders. Theoretical 

Implications: The positive relation between adoption of AI and financial performance, 

specifically ROE, gives a foundation for academic research to explore the dynamics of 

emerging technology and financial systems. The study can be extended to explore the impact 

on other performance indicators in different sectors. Practical Implications: The findings of 

this study emphasize the importance of transparent AI related disclosures. A detailed reporting 

about integration of AI helps in enhanced stakeholders’ confidence in case of banking industry. 

The regulatory framework of banks may also consider making mandatory AI disclosure 

practices to ensure due accountability to maximize the benefits of AI in banking. 

Keywords: artificial intelligence; Indian banking sector; financial performance; voluntary 

disclosure 

1. Introduction 

The prevailing view posits that human problem-solving and decision-making 

processes rely heavily on the availability of information. However, Turing (1980) in 

1950, introduced a different perspective, proposing that if humans can analyze data 

to derive specific solutions, machines should be capable of doing the same. This 

marked the inception of the concept of  intelligent machines. At that time, however, 

this idea did not gain traction due to the absence of sophisticated computational 

commands (Huang and Rust, 2018), as computers before 1949 lacked sufficient 

intelligence. Over subsequent generations, as technology advanced, the concept of 
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“Big Data” emerged. Today, big data is ubiquitous across a wide range of industries, 

including healthcare, banking, education, entertainment, marketing, and many others. 

The advent of big data necessitated the development of methods to analyze and 

extract valuable insights from vast datasets. This led to the increasing importance 

of analytics, which in turn brought Artificial Intelligence (AI) to the forefront (Kok 

et al., 2009). It became evident that the full potential of big data could only be 

harnessed through the application of machine learning algorithms. 

Since the turn of the 21st century, AI, big data (Guerra et al., 2023), machine 

learning (Wang et al., 2023), cloud computing, and blockchain technologies have 

gained significant momentum due to advancements in computing systems (Ratia et 

al., 2018) and the proliferation of big data (Haenlein and Kaplan, 2019).  

Why has AI gained such rapid traction? According to the McKinsey Global 

Institute’s 2018 report, AI applications across various industries have delivered 

substantial benefits, such as cost reduction, enhanced customer satisfaction, mitigation 

of fraudulent activities, and more efficient resource utilization. 

A comprehensive AI report published by Stanford University in 2023 (Nestor 

et al., 2023) underscored the global investments in AI and their subsequent growth. 

The United States leads AI investment with $248.9 billion, followed by China at 

$95.1 billion, and the United Kingdom in third place with $18.2 billion. Israel, 

Canada, and India follow, with India ranking sixth, investing $7.73 billion in AI. 

Further, India ranks sixth in the deployment of machine learning systems, according 

to the same report. In addition to AI investments, India’s economic and financial 

development over the last five years attracted the authors’ interest in exploring 

AI’s role in the Indian banking sector. According to Forbes (2024), India’s AI market 

is projected to grow at a rate of 33.28% between 2023 and 2028, signaling a 

promising trajectory for the sector. 

2. AI and the Indian banking sector 

As pointed out by Alfaro et al. (2019), Jadhav et al. (2016) a number of 

researchers have already specified and assessed the limited use of AI in the banking 

industry, the fact that the banking sector is the backbone of the economy inspired 

the more  authors to hone in on the sector as the focal area of  research (Müller 

and Singh, 2024). Before moving forward and exploring the effect of AI on the 

financial performance of the banking sector in India, we must ascertain India’s 

position with regards to AI, while also considering the development of AI in India, 

the present banking structure in the country and the future prospects. 

India is depicting a robust pace of technological advancement amid the ongoing 

3rd wave of the Internet, with an enormous investment in physical infrastructure, 

Unified payment interface and Digital public infrastructure. Each of these aspects has 

contributed significantly towards making India a “Digital India” (EMQQ, 2023). 

According to the World Bank and the IMF report of  2022 as quoted by Kharas 

(2023), the GDP growth rate of India stands at 7% and the consequent increase in 

middle-class consumers and the Gen Z populace is expected to prompt a hike in 

the consumption levels (Kharas, 2010). The Indian government’s vision of fostering 

“Smart cities”, with the objective of facilitating an optimal quality life for its citizens, 
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and enabling sustainability and smart solutions, is an integral step towards the large-

scale integration of AI. India’s deep inclination towards “Smart” technology and 

being digital are now positioning the nation as “The Smart- Emerging India”. 

With the ongoing “Smart” revolution being witnessed in the country, the 

financial ecosystem of  India has also grown and evolved (Schipke et al., 2023). 

The emergence of digital money has proven to be a catalyst for the India economy, 

even as the public sector banks, enacting the role of financial intermediaries, remain 

the dominating leaders in the domestic financial milieu. In this evolving landscape, 

the referenced sources and studies showcase that the application of  AI is gaining 

pace in India. 

The Indian banking sector (IBEF, 2023) comprises of 12 public sector banks, 

21 private sector lenders, 46 foreign banks and the widely spread urban cooperative 

banks, totaling 1534 in addition to 96,508 Rural Cooperative banks. Since 2016–

2024, the banking sector has witnessed a CAGR of 3.34%, with the growth being 

dependent upon several factors like the emerging economy, an increase in 

disposable income, easy credit terms and documentation, increased consumerism 

and, above all, easy accessibility to banks (Beck and Torre, 2007; Haxby, 2024; 

Karlan and Morduch, 2010; Metu and Nwogwugwu, 2022). Since the last decade, 

the Indian banking sector is leveraging technology at an increasing pace and thereby 

providing error free services. 

The new movement of “Digital India” can be considered a strong push 

towards being digital banking and a large number of payments, including those 

to local vendors, are now being performed digitally (Jain and Gabor, 2020; Olalere 

and Dorasamy, 2024). The recent trend of  financial inclusion is a strong step towards 

financial literacy and even the Securities Exchange Board of India (SEBI) has 

connected its payment system to the NEFT and RTGS payment system of banks. 

Indeed, digital banking has even penetrated the agricultural and rural sectors of India 

(Kumar et al., 2023). 

The available literature on India emerging as “Digital India” and the recent 

reforms in the banking sector, pushed the researchers to work on the impact of AI on 

the financial performance of India’s banking sector. 

3. Setting the background 

3.1. Literature review 

It is significant to analyze India’s position in AI development, current banking 

structure and future prospects before assessing the impact of AI on financial 

performance of Indian Banks. The robust digital infrastructure of India has contributed 

to emergence of “Smart Digital India”. To understand the role of smart technologies 

in evolution of financial ecosystem, it is important to discuss the efficiencies brought 

in by Deep learning. 

Deep learning is applicable to different industries, to enhance efficient resource 

utilization and trigger an improvement in performance (Wang et al., 2023). The 

deep learning application of  technology driven intervention not only brings 

innovation and efficiency but also accelerates the efforts towards energy efficiency 

(Yang and Ni, 2022). Further, the implementation of artificial intelligence or 
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technology driven processes helps in predicting risk with accuracy, thus facilitating 

the diversification of the risk by reducing information asymmetry - resulting in 

improved financial performance (Acemoglu and Zilibotti, 1997). It has been observed 

that machine learning has accelerated the use of artificial intelligence in the financial 

sector (Giudici et al., 2024), because of the advantage of accurate predictions, 

when compared to statistical models. The coverage is widespread and meets the 

criteria of fairness, sustainability and explainability (Weber et al., 2024). In general, 

these applications help financial service providers or banks develop robust IT systems, 

credit scoring, anti-money laundering and anomaly detection (Mishra et al., 2024). 

Continuous innovations in the banking industry is the leading factor for the 

introduction of AI systems (Payne and O’Brien, 2024) into banking and makes 

banks capable of  offering customized services (Fernandes and Oliveira, 2021), 

introducing upgraded language models for conversation (Huang and Rust, 2018), 

accurately interpreting the external data (Haenlein and Kaplan, 2019) and achieving 

objectives while being highly flexible (Manser Payne et al., 2018) and efficiently 

meeting customer needs (Fernandes and Oliveira, 2021) The concepts like 24 hours 

service, advice from experts, efficient portfolio creation, creating a profitable 

business model, enhancing personal wealth, among others, appear achievable 

(Fernandes and Oliveira, 2021) through the integration of AI systems within the 

banking sector. 

Disclosure of AI initiatives by banks in their reports to stakeholders is important 

in the contemporary data driven financial system. Integration of AI in banking 

operations to improvise decision making, customer satisfaction and operational 

efficiencies calls for more disclosure by banks to build trust with the stakeholders.  

To the best knowledge of the researchers, limited research has been conducted, 

in the past, regarding the effect of AI on the financial performance of banks. 

The major financial parameters which define the financial performance of the 

banks, according to the BASEL committee on Banking Supervision (BCBS) are 

Return on Assets, Return on Equity and Net Interest Margin (Alber and Ramadan 

2022; Bandyopadhyay, 2022; Duarte, 2022; Omer, 2021). Beside this, as the study 

is conducted on the Indian banking sector, where the Reserve Bank of India (RBI) 

plays the role of the central bank, we have also followed similar parameters for 

evaluating the financial performance of the commercial banks. A few other 

financial drivers have also been considered by past research and the same will be 

discussed further. 

3.2. Banking sector and AI—A confluence 

AI has sparked a revolution across various industries (Shiyyab et al., 2023), 

manifesting in different forms such as machine learning, cloud computing, big data, 

and even social media, all falling under its broad umbrella. In the modern era, AI’s 

impact extends beyond the banking sector, influencing almost every aspect of daily 

life (Öztemel and Gursev, 2020). AI is driving new solutions (Shang and Zhang, 

2022) through digital techniques, reducing human intervention (Tekic and Koroteev, 

2019), and creating a more competitive market by expanding into areas like chatbots 

and robotics. AI is increasingly demonstrating its capacity as a powerful tool 
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(Ottosson and Westling, 2020; Purdy and Daugherty, 2016; Tákacs et al., 2018), 

capable of operating independently, without human support. 

In the banking sector, AI has been introduced through Natural Language 

Processing (NLP). The use of NLP (Purdy and Daugherty, 2016; Rao and Verweij, 

2017) helps banks extract relevant and necessary information from the vast amounts 

of unstructured data available. NLP facilitates faster knowledge transfer, making it 

easier to manage multiple contracts and enabling automatic contract updates. 

Additionally, NLP plays a crucial role in sensitivity analysis, risk management, fraud 

detection, and organizing unstructured documents (Ottosson and Westling, 2020). 

Another significant AI application in banking is the use of chatbots—virtual 

assistants that provide 24/7 support to customers. These AI-powered virtual 

assistants are capable of  addressing a wide range of queries, from simple to 

complex, with a high level of patience (Hwang and Kim, 2021). Services like 

account opening, fund transfers, and information on interest rates are readily 

accessible, alleviating customer stress, especially in cases of loan- related inquiries 

(Pant et al., 2021). 

Robo-advisors represent yet another AI-driven innovation, managing 

investment portfolios by balancing customers’ risk and return preferences. These 

robo-advisors (Vijai et al., 2020) continuously monitor financial markets, adjusting 

portfolios to meet customer requirements. Credit scoring models also leverage AI 

technology (Han et al., 2020) to assess customer creditworthiness, helping banks better 

mitigate risks. Additionally, software like Blue Prism and UiPath is widely used in 

daily banking operations (Vijai et al., 2020), streamlining regulatory compliance and 

operational efficiency. 

AI plays a pivotal role in reducing fraudulent contracts and optimizing 

operational resources (Couchoro et al., 2021). This is achieved through technologies 

such as data mining, sequence alignment, and fuzzy logic (Raj and Portia, 2011). As 

a result, banks have significantly improved their speed of operations, accuracy, and 

efficiency in fraud and risk management (Kaya, 2019; Soni, 2019). AI-enabled 

systems allow banks to proactively detect potential fraud (Kaya, 2019), particularly 

through the use of Secure Socket Layer (SSL) protocols, which safeguard online 

transactions by providing multiple authentication permissions. Fingerprinting 

technology, tokenized passwords, and SSL protocols together ensure heightened 

security for customers’ financial assets. 

The introduction of AI has also led to the personalization of retail banking 

services (Kim et al., 2015), making banks more customer-centric. There is no doubt 

that AI has enhanced the operational efficiency of the banking sector (Mi Alnaser et 

al., 2023), and today it is critical for financial institutions to implement AI tools to 

meet performance expectations. AI applications in banking allow for the collection 

of data from various sources, and the analysis and interpretation of this data to address 

user-specific problems, thereby improving both operational and predictive efficiency 

(Kaplan and Haenlein, 2019; Xu et al., 2020). 

Moreover, corporate reputation, which is often a result of a firm’s overall 

performance (Eren, 2021), is positively influenced by AI-enabled service satisfaction 

in the banking sector, ultimately enhancing a bank’s reputation (Mi Alnaser et al., 

2023). 
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According to the available literature some of the visible benefits of AI for Banks 

are operational efficiency (Tekic and Koroteev, 2019; Vijai et al., 2020), Fraud 

Detection and Risk Management (Couchoro et al., 2021; Kaya, 2019), Customer 

Support (Hwang and Kim, 2021), Personalization (Kim et al., 2015), Data Analysis 

for better credit scoring (Purdy and Daugherty, 2016; Vijai et al., 2020), improvised 

branding of the bank (Mi Alnaser et al., 2023), freedom from routine task due to 

automation (Vijai et al., 2020) 

3.3. AI’s impact on financial performance of banking sector 

Section 3.2 of this paper has already discussed the shift towards digital banking 

and the visible benefits of AI in the banking sector. The widespread applications of 

AI system like Chatbots, NLP, SSL, Robo-advisors have sped up banking services 

and banks have become more customer-centric, offering 24X7 availability and 

accessibility. Even though the disclosures on AI application, in the annual reports 

of banks remains completely voluntary (Folarin and Idris, 2020; Shiyyab et al., 

2023), the benefits which AI unlocks for the banking sector, and the future 

opportunities it creates is well understood. This voluntary disclosure requirement is 

among the major reasons for the different levels of AI practices currently prevailing 

in Indian banks and the common acceptance of such practices. While sufficient 

literature is available on the AI front, specific research into AI and its effect on 

financial performance indicated limited output. 

The financial performance of banks is measured through metrics including 

Return on Assets (ROA), Return on Equity (ROE), and Net Interest margin (NIM) 

(Baker et al., 2023; Manser Payne and O’Brien, 2024; Setiawan, 2021; Shiyyab et 

al., 2023; Xu and Xu, 2023). In the United States of America (USA), banking 

customers emphasized that an increased interaction of AI and humans, through 

interactive platforms, especially in the case of banks, resulted in greater value 

perception, leading to improved financial performance (Manser Payne and O’Brien, 

2024). Further, the AI tools proved to be a game changer (Huang and Rust, 

2018) for the banking industry, creating higher efficiencies in the long run. A variety 

of mandates, including compliance tasks, lending documentation and payment 

processing, can be undertaken though AI, thereby limiting the cost to the bank and 

enhancing the underlying financial performance (Königstorfer and Thalmann, 2020), 

thus ensuring greater profitability. 

The profitability of the bank fluctuates when the artificial intelligence programs 

being applied are ineffective and unreliable (Setiawan, 2021). For instance, in the 

European financial market, the French banking sector bolstered its customer 

satisfaction parameters and lowered its default risk with the use of AI tools (Fraisse 

and Laporte, 2022; Königstorfer and Thalmann, 2020), thus enhancing its 

performance and achieving regulatory requirements. Separately, in Germany, the use 

of AI tools led to cost reduction (Finkenwirth, 2021) and an increase in the profit 

margin. In Asia, the Indian banking sector is rapidly adopting AI tools (Achary, 

2021) and these tools are instrumental in improving the efficiency level of banks 

(Gupta et al., 2024) and, ultimately, customer satisfaction. AI tools improve the 

quality of  decisions with reference to lending, credit appraisals and compliances, 
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leading to increased profitability (Gupta et al., 2024) and, in Jordan; the use of 

AI even impacted the financial performance of the banks, with regards to the ROA 

and ROE. 

The Chinese banking sector also noticed a positive correlation (Xu and Xu, 

2023) between financial performance, measured in the context of ROA and ROE and 

AI, owing to the underlying cost effectiveness and the positive sentiment in the 

market, even as the Malaysian banking sector revealed a similar ethos and remains 

in favor of AI tools (Omar et al., 2017) for improved financial performance. 

Digital transformation (Azizjon, 2024) is the key factor, for the revenue growth 

and increased market share in the banking sector, when considering reasons such 

as innovative products, partnerships and enhancing fee-based services. Post 2008’s 

global financial crisis, the financial service sector is now driven, to a large extent, 

by technological innovations. The combination of AI, blockchain, wallets and near 

field communication (Lim et al., 2019) has led to round-the-clock availability of 

services, enhancing customer satisfaction and improving financial performance. 

In the United Arab Emirates (UAE), banks’ financial performance in the form 

of ROA, ROE and net profit (Baker et al., 2023) were also affected due to the 

technological innovations in AI. This trend is evident not only in the developed 

world or the rich world, but also in other parts of the world, such as the African 

region, where AI is positively and significantly impacting (Folarin and Idris, 2020) 

the financial performance of the banking sector. 

Artificial Intelligence interventions in the banking sector, along with other fintech 

innovations, have enhanced customer satisfaction (Liang et al., 2019) and trust, 

thereby resulting in better financial performance (Almulla and Aljughaiman, 2021). 

Thus, the literature available indicates that there exists a strong relationship among 

AI, mobile banking, fintech, technological innovation, internet banking, phone 

banking and the underlying bank’s profitability, cost reduction, efficiency and 

productivity enhancement (Alber, 2022; OECD 2021). 

3.4. Voluntary disclosure on AI or related tools: Theories and models 

According to the Bank for International Settlements (BIS), “disclosure by banks” 

entails making market participants aware of the common risk metrics inherent in the 

banks. By disclosing relevant risks, banks facilitate not only the comparison of 

different institutions’ risk profiles but also promote symmetry in information (Garcia 

and Mendonça, 2023). 

The objective of Pillar 3 of the Basel framework, which focuses on regulatory 

disclosure, is to ensure market discipline. These disclosure norms provide insights 

into banks’ risk exposure and regulatory capital. Beyond mandatory regulatory 

disclosures, voluntary disclosure and its implications have also gained attention 

(Nkwaira and Van der Poll, 2023; Oliveira et al., 2022). Concepts such as AI, machine 

learning, cloud computing, and big data fall under the umbrella of such voluntary 

disclosures. When banks go beyond Basel’s regulatory requirements (Elfeky, 2017) 

by sharing additional information, whether financial or non-financial (Frenkel et 

al., 2020), in their annual reports, it constitutes voluntary disclosure. This often 



Journal of Infrastructure, Policy and Development 2024, 8(15), 9511. 
 

8 

involves banks narrating their success stories and voluntarily providing information 

beyond what is required by regulatory norms (Pandya et al., 2021). 

Several theoretical frameworks support the concept of voluntary disclosure, 

including Agency Theory (Stephen Ross, 1973), Legitimacy Theory (Dowling and 

Pfeffer, 1975; Suchman, 1995), Stakeholder Theory (Laplume et al., 2008), and 

Signaling Theory (Connelly et al., 2011). Agency Theory emphasizes reducing 

agency costs and supports voluntary disclosure (Pandya et al., 2021) in annual 

reports. This theory posits that transparency between stakeholders (investors) and 

agents (executives) can be achieved through extensive disclosures. The more 

information disclosed, the greater the shareholders’ trust in the management team, as 

it conveys successful measures (Wang et al., 2008). 

Legitimacy Theory suggests that firms strive to build a positive image in 

the eyes of their stakeholders and act in ways that are deemed acceptable by society. 

Voluntary disclosure, in this context, is often a means to demonstrate a commitment 

to Corporate Social Responsibility (CSR) (Greenwood and Simmons, 2004). In the 

case of banks, stakeholders include shareholders, employees, creditors, society, 

competitors, and the media, all of whom expect banks to provide adequate 

information. Stakeholder Theory posits that banks should disclose information to 

reveal their performance and value addition for stakeholders (Laplume et al., 2008; 

jia Amaya, 2013). However, it can be inferred that these theories, particularly 

Legitimacy and Stakeholder Theories, may lead banks to disclose only favorable 

information, while withholding data that could negatively impact their image. 

In contrast, Signaling Theory (Schleicher, 2012) contends that both voluntary 

and regulatory disclosures in annual reports signal the bank’s performance. When 

managers disclose positive news, it signals strong performance and future 

profitability. Conversely, when negative news is disclosed, it serves as a signal of 

potential future losses. Voluntary disclosures, therefore, provide signals regarding 

anticipated profitability or losses (Campbell et al., 2003), enhancing investors’ 

confidence (Albitar et al., 2020) and ultimately improving the bank’s financial 

performance (Alkaraan et al., 2022). 

After examining these theories, researchers concluded that Signaling Theory is 

the most appropriate framework for this research. To better understand how AI and 

related technologies impact the performance of the Indian banking sector, this study 

adopts Signaling Theory as its guiding principle. The theory’s focus on the way 

disclosures—whether positive or negative— signal a bank’s future performance 

aligns well with the research objective, particularly in assessing how AI tools 

influence operational efficiency and financial outcomes in banks. 

4. Methodology: Variables and sources 

The voluntary disclosure of AI in annual reports informs the stakeholders about 

the operational efficiency (Campbell et al., 2003) of the bank, in keeping with the 

AI tools that have been adopted. Following the signaling theory, as discussed in 

section 3.4, this disclosure is a signal towards positive financial performance. When 

banks disclose information about the technological innovations being leveraged in 

their functions, customers feel more secure about trusting the bank with their hard-
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earned money, and creditors witness a trust enhancement owing to the utilization 

of proper risk management tools—the use of updated technology bolsters 

sensitivity analysis and depicts a proactive attitude on the part of the banks. The 

benefits that AI and its tools unlock for the diverse stakeholders of the banks, as 

well as the dependent and independent variables in consideration are being worked 

on. 

4.1. Independent variable 

This paper is an effort towards identifying the impact of AI on the financial 

performance of  banks - The term AI does not cover just the aspect of Artificial 

Intelligence but also a variety of other terms which are closely related to AI. This 

research performed a content analysis on the annual reports of Indian banks, to 

measure the disclosure of AI related keywords. Once the list was prepared, all of the 

terms related to AI were placed under the big umbrella of AI. 

The key terms which fall under this AI umbrella are defined by many 

professional bodies in the financial sector, including the Financial Stability Board 

(FSB, 2017) and The Organisation for Economic Co-operation and Development 

(OECD, 2023) “Machine Learning”, “Big data”, “Cloud” and “AI” itself. 

Previous research, conducted in the USA (Manser Payne and O’Brien, 2024), 

France (Fraisse and Laporte, 2022), Germany (Finkenwirth, 2021), Malaysia (Omar 

et al., 2017), China (Xu and Xu, 2023), India (Achary, 2021), Jordan (Shiyyab et al., 

2023), Africa (Folarin and Idris, 2020) considered the terms AI, machine learning, 

cloud, and big data under one category. Accordingly, the researchers also utilized 

the terms AI, cloud, machine learning and big data, and then created AI as the big 

umbrella and the independent variable for research. 

4.2. Dependent variables 

Given that the main objective of the paper is to identify the effect of AI on 

the financial performance of the analyzed banks, the financial performance 

parameters are the dependent variables in this context. The paper is specific to the 

banking sector, and accordingly, metrics such as ROA, ROE and Net Interest Margin 

have been considered as the key financial performance indicators of the banks. 

All the previous researches in the USA (Manser Payne and O’Brien, 2024), 

France (Fraisse and Laporte, 2022), Germany (Finkenwirth, 2021), Malaysia (Omar 

et al., 2017), China (Xu and Xu, 2023), India (Achary, 2021), Jordan (Shiyyab et al., 

2023), Africa (Folarin and Idris, 2020) on the similar theme has considered the one 

or other of these indicators. ROA and ROE are extremely important to all types of 

firms because each firm generates revenue from the assets they employ and the 

invested shareholder’s capital. The higher the ROA (Hasan et al., 2023) and ROE 

(Almustafa et al., 2023), the higher is the performance of the firm. 

AI has been considered as a powerful variable (Shiyyab et al., 2023) affecting 

the ROA and ROE. The application of AI (Soni, 2019) in banks has enhanced their 

process, accuracy, speed and efficiency, with predictive analytics and fraud 

prevention tools facilitating higher financial performance. 
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The third variable, which is affected by AI usage and is considered in this paper, 

is Net Interest Margin (NIM). The NIM is the main income from the banking operation 

of lending and borrowing and increased revenue and a reduction in cost directly 

affects the NIM. All the previous work performed on AI and bank performance 

results in cost reduction (Königstorfer and Thalmann, 2020). AI application in 

commercial banking brings cost efficiency in all core business areas. Efficiencies 

arising due to cost reduction, in the process of credit risk models, collateral, 

compliance follow-up and development of new business, help boost the revenues in 

double digits (Finkenwirth, 2021). AI tools which were earlier used only for cost 

cutting and increasing the profit margin, (Finkenwirth 2021) have now turned their 

focus towards the underlying growth potential. 

4.3. Control variables 

In this research, some control variables are also included because the researchers 

found them to be among the factors affecting financial performance. The type of 

ownership, whether Government or private, the age of the bank till the research 

period, and the total assets of the bank are the control variables considered here. 

By including these variables, the researchers consider that the bank’s financial 

performance, following the introduction of AI tools, is a result of the ownership of 

the bank. The assets of the bank define their size and thus, also affect management 

activities and bank performance and this is the reason for this research applying 

the Log natural for the total assets of the bank. The physical presence of the bank is, 

again, an important factor for the customers and also the reason for considering the 

age of the bank. The age of the bank is a competitive advantage which attracts 

and retains the clientele, thereby leading to an increase in revenues and less credit 

risk to the banks. 

4.4. Research data: Sample, tool, source and time frame 

The researchers opted for India given that the country has depicted outstanding 

progress, over the last decade, and is now the fifth largest global economy. The 

government of India is targeting an ascension to the third largest economy in the 

coming years and desire that, by 2047, India should fall within the brackets of a 

developed nation (RBI report, 2023). 

The annual reports of banks are considered as the main and most reliable source 

of information into the functioning of the lenders. Therefore, these reports were 

considered while conducting the content analysis for this research. Regarding the 

AI as an independent variable, the 60 annual reports, comprising of the annual 

reports of 12 banks over the last 5 years, became the basis of the study. 

For the content analysis, the key terms of AI, including AI, cloud, machine 

learning and big data, were searched and the total count of these words was 

performed. After arriving at the sum, the percentage of AI and the related terms was 

calculated, in relation to the total words in the annual report. 

For the financial (ROA, ROE and NIM) and control variables, the data base of 

Thomson Reuters, over the past 5 years (2018–2023) was leveraged. The complete 

data set for the sample of the NIFTY Bank Index was fetched from Thomson Reuters 
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and wherever gaps or missing information related to Return on Assets, Net interest 

margin, return on equity for either of the banks was detected, the researchers consulted 

the annual reports, and cross checked them to fill in all the missing information. 

The data set comprises of 12 banks covered under the Nifty Bank Index of 

India (Nifty, 2023). These banks stocks are considered highly liquid and are the 

true benchmarks of the capital market performance of the Indian banks. The time 

frame for this research is 2018–2023 as these five years were the growing phase for 

India (refer section 2). Throughout these years, India was moving towards the Digital 

India vision, at an accelerated pace and the banking industry was increasingly 

utilizing and introducing AI tools for customers. One of the reports by the RBI, in 

2023, clearly announced that the Indian commercial banks were taking a step forward, 

from AI to Gen AI. Generative AI is extremely intelligent and armed with cognitive 

skills akin to human beings. 

After the completion of the sample data sheet, this research applied the 

Dynamic panel data methodology for undertaking the analysis and arriving at the 

conclusion. This method supported the research in avoiding endogeneity in the 

sample data as the variables were from the same source. This research also 

recognized the time variation and fact that the values of the variables could have 

witnessed an alteration over the time period of the research being conducted. 

5. Data details, analysis and interpretation 

In this section, the dependent and independent variables, the data set related to 

AI, and detailed analysis following the application of the Dynamic panel data is 

discussed. This section depicts 4 tables and covers the statistical analysis of the results. 

Table 1. Research variables defined. 

Variables Variable Definitions 

AI 
The term Artificial Intelligence, machine learning, Cloud and Big data. These 

terms appear in the annual reports of the banks 

ROA Return on Assets 

ROE Return on Equity 

NIM Net Interest Margin 

TA Total Assets and Log natural calculated 

Age The age of the bank till the 2023 March since their establishment 

Ownership Government or Non Government 

The dataset for Table 1 was retrieved from Thomson Reuters. ROA, ROE, NIM, 

TA and date of  incorporation, for the 12 banks covered under the Nifty Bank Index, 

was retrieved. For the TA, the log natural was calculated to understand the 

compounding affect. Regarding the age calculation, the banks’ age was calculated 

till the 2019–2023 period, one by one. Whether the banks are owned by the 

Government or the private sector was ascertained with 0 and 1 values. 

 

 



Journal of Infrastructure, Policy and Development 2024, 8(15), 9511. 
 

12 

Table 2. Statistics of the % of AI and its related term. 

Banks The % of AI and its related key terms w.r.t total words in Annual Report 

Nifty Bank Index 2018–2019 2019–2020 2020–2021 2021–2022 2022–2023 

AU Small Finance Bank Ltd. 0.0141% 0.0146% 0.0080% 0.0106% 0.0226% 

Axis Bank Ltd. 0.014% 0.017% 0.029% 0.036% 0.034% 

Bandhan Bank Ltd. 0.0013% 0.0010% 0.0065% 0.0073% 0.0083% 

Bank of Baroda 0.019% 0.007% 0.001% 0.002% 0.005% 

Federal Bank Ltd. 0.005% 0.005% 0.011% 0.009% 0.012% 

HDFC Bank Ltd. 0.013% 0.019% 0.016% 0.020% 0.040% 

ICICI Bank Ltd. 0.004% 0.003% 0.010% 0.010% 0.022% 

IDFC First Bank Ltd. 0.002% 0.000% 0.012% 0.004% 0.009% 

IndusInd Bank Ltd. 0.002% 0.003% 0.014% 0.010% 0.013% 

Kotak Mahindra Bank Ltd. 0.0068% 0.0095% 0.0108% 0.0225% 0.0122% 

Punjab National Bank 0.000% 0.000% 0.000% 0.001% 0.000% 

State Bank of India 0.007% 0.010% 0.014% 0.007% 0.010% 

The percentage in Table 2 refers to the terms related to AI, in comparison with 

the total words in the annual report of the banks. AI tools including ChatGPT and 

the word count feature was highly leveraged to count the total words of the annual 

report and the key terms related to AI. Human intelligence is of high importance 

and accordingly, a human cross check was carried out to enhance the reliability of 

the values. 

Table 3. Descriptive statistics. 

 N Mean StD Min perc 25 perc 50 perc 75 Max 

Return on Equity 60 0.09 0.10 −0.33 0.04 0.11 0.15 0.23 

Return on assets 60 −0.05 0.32 −1.67 0.00 0.01  0.02  0.28  

Words related to AI 60 16.33 15.60 0.00 5.50 14.00 22.00 80.00 

AI words w.r.t total words in AR 60 0.00 0.00 0.00  0.00  0.00  0.00  0.00  

Size (Log Assets) 60 18.10 1.29 15.37 17.02 18.34 19.02 20.40 

Age (Log) 60 3.49 0.95 1.45 3.23 3.34 4.35 4.86 

State owned Bank 60 0.25 0.44 0.00 0.00 0.00 0.50 1.00 

State owned Bank=0 45        

State owned Bank=1 15        

Notes: i) Descriptive statistics of variables included in the models. 

Analysis: 

The results of Table 3 clearly show that the ROE and ROA was significantly 

affected by AI. The mean values of ROE at 9% and ROA negative 5% shows that 

the profitability related to the shareholders equity is positive but in the case of ROA 

with the negative results, it is evident that bank’s profitability is negative. Looking 

at the results of Table 1, we can assume the bank’s assets are not being effectively 

used to generate profits. 
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The median of 11% for ROE and 1% for ROA is greater than the mean for 

ROE and ROA, which represents the distribution having negative asymmetries. 

There are some large negative extreme values affecting the form of the distribution. 

More clearly, the sample data results indicate that there are banks with large losses. 

Regarding the disclosure on AI, the Table 1 results show that AI is extremely 

shortly described in the annual reports, with an average usage of merely 16 words. 

When we compare the terms of AI used, with the total words in the annual reports, the 

result is minute. This indicates that banks are not disclosing sufficient information 

about the application of AI in their annual reports. The sample sheet and even Table 

1 clearly show that non-government banks are more transparent when compared with 

the government banks. 

Table 4. Dynamic data panel model estimations dependent variable: ROEit. 

 (1) (2) Interacting with age 

ROEi, t−1 
0.517 ***  0.638 *** 

(0.108) (0.109) 

AI words w.r.t total words in ARit 
283.062 ** 2455.623 *** 

(124.358) (800.923) 

Size (Log Assets) it 
−0.028 −0.028 * 

(0.019) (0.016) 

Age (Log) it 
0.035 * 0.072 *** 

(0.018) (0.021) 

AI proportion X Firm ageit 
 −665.406 *** 

 (239.657) 

Intercept 
0.401 0.283 

(0.288) (0.246) 

Number of observations 48 48 

Number of AR tests 0 0 

x2 32.828 49.181 

Sum of squared differenced residuals 0.263 0.233 

Sargan statistic 46.726 45.174 

Estimate of (σ_ε)2 0.004 0.004 

Notes: i) significance stars: * p < 0.10, ** p < 0.05, *** p < 0.01. ii) Models 1 and 2 are 

dynamic data panel regressions on ROEit as dependent variable. iii) Model 2 incorporates an 

interaction term between age and the AI words’ proportion on the annual reports. 

Analysis: 

Looking at the results of Table 4, and considering the results of model 1, the 

positive effect of the proportion of AI terms on the return on equity clearly indicates 

an increase of 1% in the proportion of AI words, in relation to the total size or the total 

words of annual reports, with the ROE consequently increasing by 2.83% on an 

average. The impact of the lag on contemporary ROE is significant and positive, as 

expected, because in the dynamic panel the autocorrelations of order 1 are present. A 

similar effect is also visible in Model 2 of Table 4. This significant and positive effect 

implies that the usage of artificial intelligence key terms in the annual report is offering 
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benefits to the banks’ shareholders, in the research sample. On the other hand, control 

variables such as size and age do not demonstrate the expected results, as in other 

studies. It is mainly explained by the special characteristics of the bank sector and the 

market we studied, so age demonstrates a positive effect. Size is negative, but 

weakly significant in model 2. So, model 2 expands the analysis by including an 

interaction term between age and the proportion of AI words in reports. This negative 

and significant coefficient, jointly with the positive effect of the single variable, 

implies that, for older banks, innovation in AI does not improve return on equity as 

much as it does for the younger ones. But to confer, both model 1 and 2 show the 

wellness of adjustment to the sample, and to the estimation process. 

6. Conclusion, recommendation and future scope 

This research work was revolving around identifying the effect of AI on the 

financial performance of the banks. The analysis and the interpretation of the statistical 

results confirm that there do exist the relation between the AI and ROE of the banks. 

While discussing on the AI, as a voluntary disclosure this research supports (Mushtaq 

et al., 2022) who argued that corporate disclosures are helpful in assessing and 

predicting a firm’s performance. This research also agrees that the information which 

is disclosed in the annual reports of the banks are the true signals of their financial 

performance (Baker et al., 2023) even though the emphasis was only on the AI and its 

related terms. The results of ROE in relation with AI supports that the more the 

information disclosed on AI in the annual reports, not only communicates successful 

measures but also increases shareholders’ trust in the management team (Wang et.al, 

2008) and also coveys that application of technology driven intervention bring 

innovation efficiency and leads to the accelerated results (Folarin and Idris, 2020). The 

results of Table 4 with 2.83% increase in ROE value getting affected by the AI clearly 

indicates that implementation of artificial intelligence or technology driven processes 

helps in predicting risk with accuracy further resulting in improved financial 

performance and generating the trust of shareholders in the banks. The positive 

relationship within ROE and AI also supports the strategic point of view leading to 

better financial performance and value creation (Hasan et al., 2023; OECD, 2021). 

This research also concludes that the age of the banks that is the incorporation 

year is of least importance, whether the bank is newly established, or it has existed for 

a long time; the disclosure on AI matters and more and more information on AI needs 

to be disclosed in the annual reports. With time, the banking operations have improved 

with adoption of various application of AI (Hasan et al., 2023; OECD, 2021) and it is 

essential today to implement these tools for any financial institution to meet the 

expected performance. The base of this research was the signaling theory, the 

researchers agree on the basis of the results of the sample data that the more application 

of the AI in the banks and the more disclosure in the annual reports about the AI, will 

have a positive impact (Frenkel et al., 2020; Wang et al., 2008) on the ROE of the 

banks. Hence AI has been found a significant signal affecting the RoE. 

Just like most of the research, this research also holds the limitation of time frame 

that is the data is covered only for five years and secondly this research is limited to 

only the banks listed on Nifty Bank Index. However, these limitations do not detract 
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from the findings, as the Nifty Banks represent the broader banking sector in India’s 

capital markets. 

Finally, we the researchers agree on the impact of AI and other related 

technological innovations have started reaping benefits in the banking sector and 

innovative services and products are floated in the market to customers, but the sky 

has no limits. The opportunities lie ahead and the challenge like strong infrastructure 

is required in the banks for the proper application of AI models. The black box aspect 

of AI, which is difficult to decode is again a challenge. The banks need to be extremely 

careful with AI models in the case of data drift, bias predictions and unexpected 

behavior. Data privacy and cybersecurity can pose challenges related to governance. 

The researchers suggest that if the banks overcome these challenges, the chances are 

that the more information on AI will be disclosed in the annual reports and the effect 

of AI will start providing the strong signals towards the financial performance 

indicators. 

The research is of extreme importance to the financial sector of India and other 

countries as it clearly inform how the AI affects the financial performance. It is also 

relevant for AI developers, as it highlights areas where AI tools can be improved, 

and for governments, which need to provide appropriate infrastructure for the 

implementation of AI tools. Above all, it emphasizes the importance for banks to 

disclose AI-related information in their annual reports to enhance stakeholder 

confidence and to support the publicly available information.  

Finally, this research offers a foundation for future studies, encouraging 

researchers to consider additional indicators with the terms of AI, wider controllable 

variables over a longer time frame and explore cross-country comparisons 
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