Artificial Intelligence in the Indian Banking Sector: A Systematic Review and Future Directions

Abstract
Artificial Intelligence (AI) is transforming global banking, and India’s sector is undergoing rapid digitalization fueled by regulatory reforms, financial inclusion goals, and innovation policies. This PRISMA-based systematic review synthesizes 50 peer-reviewed studies (2016–2025) on AI applications in Indian banking. Findings are categorized into five thematic clusters: customer service automation, fraud detection and prevention, credit risk assessment, regulatory compliance, and adoption barriers. Results show strong adoption in retail-facing services (chatbots, biometrics, RPA) and fraud detection, while progress in compliance, explainable AI, and rural banking remains limited. Unique drivers—such as multilingual diversity, financial inclusion schemes, and RBI-backed digital initiatives—differentiate India’s adoption trajectory from global patterns. Persistent challenges include algorithmic bias, transparency gaps, digital literacy divides, and workforce readiness. This study contributes a thematic taxonomy of AI adoption in Indian banking and a forward-looking research agenda focused on explainable and ethical AI, rural applications, cross-technology integration, and governance frameworks. The insights provide actionable guidance for policymakers, practitioners, and technology providers to enable responsible, transparent, and inclusive AI adoption in emerging economies.
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1 Introduction
The Indian banking sector, comprising twelve public sector banks, twenty-two private sector banks, and forty-six foreign banks as of 2025, serves over 1.4 billion people and is one of the world’s largest and most diverse financial ecosystems (Reserve Bank of India, 2025a). It is undergoing rapid digital transformation driven by technological innovation, regulatory reforms, and evolving customer expectations. Among emerging technologies, Artificial Intelligence (AI) has become a transformative force, reshaping operations, customer engagement, compliance, and risk management strategies.
Globally, AI adoption in banking is accelerating, with the market valued at USD 3.88 billion in 2020 and projected to reach USD 64.03 billion by 2030 (Allied Market Research, 2021). In India, however, adoption reflects unique contextual drivers: strong financial inclusion imperatives (e.g., Pradhan Mantri Jan Dhan Yojana), a multilingual and demographically diverse customer base, and a regulatory framework that promotes innovation while safeguarding systemic stability (KPMG, 2023; RBI, 2024). National initiatives such as Digital India and fintech incubation programs have further catalyzed AI-driven solutions.
Table 1: India vs. Glo Baikal AI adoption in Banking
	Dimension
	Global Banking Context
	Indian Banking Context

	Regulatory Framework
	Focus on data privacy (e.g., GDPR in EU, CCPA in US); AI guidelines are emerging but fragmented.
	RBI initiatives (Digital Payment Security Controls, Account Aggregator, Open Banking) actively encourage AI adoption while maintaining systemic stability.

	Financial Inclusion
	High penetration of formal banking in developed economies; focus on efficiency and profitability.
	Strong inclusion imperative through schemes like Jan Dhan Yojana; AI supports outreach to rural and unbanked populations.

	Customer Base
	Relatively homogeneous in language and digital literacy.
	Highly diverse—multilingual, varied digital literacy levels, rural–urban divide.

	AI Deployment Trends
	Advanced adoption in compliance, algorithmic trading, portfolio optimization.
	Strong adoption in retail banking (chatbots, customer service, fraud detection); slower uptake in compliance and explainable AI.

	Challenges
	Ethical AI, cybersecurity, model transparency.
	In addition to global issues: digital literacy gaps, language diversity, and workforce readiness.


Table 1 illustrates how India diverges from advanced economies: while developed markets emphasize efficiency, compliance, and portfolio optimization, India prioritizes financial inclusion, multilingual service delivery, and regulatory-backed innovation. These unique drivers create both opportunities and challenges—ranging from digital literacy gaps and customer diversity to ethical governance and workforce readiness.
Despite extensive global research on AI in banking—spanning credit scoring, fraud detection, and portfolio optimization (Maple et al. 2023; Kovacevic et al. 2024)—India-specific evidence remains fragmented. Most studies address isolated use cases such as chatbots or fraud prevention, without integrating regulatory, infrastructural, and socio-technical dimensions into a comprehensive synthesis. For example, (Zhou et al. 2023) highlight AI’s role in improving efficiency and compliance globally, while (Liu et al. 2022) examine AI-based risk modeling in emerging economies. Yet, a consolidated evidence base tailored to India’s policy environment, inclusion goals, and diverse customer landscape is lacking.
This study addresses this gap by systematically reviewing AI applications in Indian banking between 2016 and early 2025 using the PRISMA 2020 methodology. It contributes a thematic taxonomy of AI adoption, evaluates emerging trends and barriers, and proposes a foresight-driven research agenda aligned with India’s regulatory and ethical imperatives.
Research Questions
To guide this review, the following questions were framed:
1. What are the key applications of Artificial Intelligence in the Indian banking sector between 2016 and 2025?
2. What barriers and enablers influence AI adoption in Indian banking?
3. How does AI adoption in India compare with global trends in banking?
4. What future research directions and policy implications emerge for responsible and inclusive AI deployment in Indian banking?
2 Methodology and Review Protocol
This study follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines to ensure rigor, transparency, and reproducibility in synthesizing literature on Artificial Intelligence (AI) adoption in the Indian banking sector. The PRISMA protocol provides a structured approach for identifying, screening, and including relevant studies, ensuring that the review process is systematic and replicable (Moher et al. 2009). In addition, the methodological quality of included studies was qualitatively assessed to ensure reliability.
2.1 Data Sources and Search Strategy
The literature search covered six major databases: Scopus, Web of Science, IEEE Xplore, Science Direct, Emerald Insight, and Google Scholar. Google Scholar was included to capture high-quality conference proceedings and influential grey literature, which were further screened for peer-review status.
The search timeframe was January 2016 to March 2025, corresponding to the surge in AI adoption following the Digital India program and related fintech policies.
Boolean operators combined AI-related terms (e.g., artificial intelligence, machine learning, deep learning, natural language processing, chatbot, robotic process automation, predictive analytics) with banking-specific terms (e.g., Indian banking, digital banking, FinTech, financial services) and the geographical filter “India.”
Table 2 Search Keywords and Boolean Query
	Category
	Keywords/Terms Used

	AI Technologies
	“artificial intelligence” OR “machine learning” OR “deep learning” OR “natural language processing” OR “chatbot” OR “robotic process automation” OR “predictive analytics”

	Domain (Banking)
	“Indian banking” OR “digital banking” OR “FinTech” OR “financial services”

	Geographical Filter
	“India”

	Final Boolean Query
	(AI terms) AND (banking terms) AND (“India”)



2.2 Inclusion and Exclusion Criteria
· Inclusion: Peer-reviewed articles (2016–2025) with explicit focus on AI applications in the Indian banking sector, both theoretical and empirical.
· Exclusion: Non-peer-reviewed sources (blogs, white papers, news articles); studies without an AI component; works limited to blockchain/cryptocurrency without AI integration; insurance or non-banking financial services.
2.3 Screening and Selection
The initial search yielded 1,750 records. After deduplication, 1,168 unique articles remained. Abstract-level screening reduced this to 196 full-text articles, and finally, 50 studies met all inclusion criteria. The four PRISMA stages were followed: Identification, Screening, Eligibility, 
and Inclusion in table 3.
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Fig. 1 Diagrammatic representation of PRISMA Framework adapted for the study

Table 3 PRISMA 2020 Flow Diagram – Literature screening and selection process
	Stage
	Details
	Records (n)

	Identification
	Articles retrieved from databases using the search query.
	1750

	Deduplication
	Removal of duplicates, irrelevant topics, non-banking fintech studies.
	582

	Screening
	Abstract-level screening to exclude unrelated studies.
	972

	Eligibility
	Full-text assessment for relevance and methodological quality.
	196

	Exclusion
	Removal due to weak methodology or lack of focus on AI in Indian banking.
	146

	Included
	Final set of articles meeting all inclusion criteria.
	50




2.4 PRISMA Flow Process
Figures 1 and 2 visually summarize the screening process following PRISMA 2020, showing the number of records identified, screened, assessed for eligibility, and finally included in synthesis. This structured methodology ensures both comprehensiveness and focus, generating a reliable evidence base for analyzing AI adoption in Indian banking.
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Fig. 2 Representing PRISMA flow diagram on the evidence screening procedure

  2.5 Bibliometric Analysis Tools
To complement the systematic review, bibliometric and trend analyses were conducted:
· VOSviewer: to generate keyword co-occurrence maps and identify thematic clusters.
· Microsoft Excel: for trend analysis, yearly publication counts, and tabulation of study characteristics.
· PRISMA 2020 Flow Diagram: to illustrate screening and inclusion.

Fig. 3 Patterns and trends identified through systematic literature analysis
Fig. 3, a line graph, illustrates the yearly trend in published studies focused on the adoption of advanced technologies within India’s financial sector between 2019 and 2025.
 2.6 Thematic Synthesis of AI Applications
The 50 studies were classified into five thematic clusters (Table 4):
1. Customer Care (28%) – Chatbots, NLP, biometrics for 24/7 service and personalization.
2. Fraud Detection & Prevention (22%) – RPA, predictive analytics, AML tools, deep learning.
3. Credit Risk Assessment (18%) – Neural networks, SVM, ensembles, XAI for credit scoring.
4. Regulatory Compliance (14%) – KYC automation, AML, fairness, transparency frameworks.
5. Adoption Barriers (18%) – Customer trust, workforce readiness, infrastructure, literacy gaps.



Table 4 Overview of AI applications in Indian banking (2016–2025)
	Theme 
	Representative Studies
	AI Technologies Used
	Banking Applications
	Key Findings

	Customer Care (28%)
	(Vijai 2019; Tuli and Salunkhe 2019, 2024; Shaikh et al. 2021; Sawant et al. 2022; Radhika and Shriraksha 2023)
	Chatbots, NLP, Biometric Authentication, Voice Assistants
	24/7 customer support, mobile app services, personalization
	Improves efficiency and satisfaction; younger users adopt faster, but many still prefer human interaction

	Fraud Detection & Prevention (22%)
	(Biswas et al. 2019; Chaya and Salman 2023; Santhosh and Mallesha 2024; Kochhar and Dwivedi 2024)
	RPA, SAS, Feedzai, Deep Learning, AML Tools, Cognitive Computing
	Real-time anomaly detection, AML/KYC checks, compliance
	Enhances detection accuracy and compliance, but explainability and scalability remain challenges

	Credit Risk Assessment (18%)
	(Mathen and Paul 2022; Sawant et al. 2022; Radhika 2023; Santhosh et al. 2024; Sindhu and Namratha 2025)
	Neural Networks, SVM, Ensemble Models, Explainable AI (LIME, SHAP)
	Credit scoring, loan profiling, risk modeling
	Improves predictive power and expands access, but fairness and bias remain critical issues

	Regulatory Compliance (14%)
	(Sawant et al. 2022; Radhika 2023; Chaya and Salman 2023; Mathen 2022)
	Predictive Analytics, AML, XAI, RPA
	KYC automation, compliance reporting, transparency frameworks
	Speeds up reporting and enhances oversight; adoption slow in smaller banks due to expertise and cost barriers

	Adoption Barriers (18%)
		
	(Shaikh et al. 2021; Gyau et al. 2022; Kochhar and Dwivedi 2024; Santhosh et al. 2024; Sindhu and Namratha 2025)



	–
	–
	Barriers include customer trust issues, employee job loss concerns, infrastructure limitations, and digital literacy gaps



Findings reveal concentrated AI adoption in customer-facing services and fraud detection, while compliance, ethical AI, and rural banking remain underexplored. This uneven distribution highlights the need for future policy interventions and research on inclusive adoption strategies.

3 Findings and discussion
The systematic review identified 50 peer-reviewed studies (2016–2025) on AI applications in the Indian banking sector. These were synthesized into five thematic clusters: customer service, fraud detection, credit risk assessment, regulatory compliance, and adoption barriers (Table 5).
Table 5 Distribution of studies across thematic clusters
	Theme
	Number of Studies
	% of Total (N=50)
	Key Focus

	Customer Service Automation
	14
	28%
	Chatbots, NLP-based assistants, mobile banking apps

	Fraud Detection & Prevention
	11
	22%
	RPA, predictive analytics, AML tools

	Credit Risk Assessment
	9
	18%
	Credit scoring, explainable AI (XAI), neural networks

	Regulatory Compliance
	7
	14%
	KYC automation, fairness, transparency, governance frameworks

	Adoption Barriers
	9
	18%
	Customer resistance, digital literacy, workforce readiness

	Total
	50
	100%
	—


3.1 Fraud Detection and Prevention
Fraud detection is one of the most technologically advanced applications, representing 22% of reviewed studies. AI tools such as RPA, predictive analytics, autoencoders, and cognitive computing are widely used for real-time anomaly detection in card transactions, internet banking, and loan disbursement.
Hybrid analytics (SAS, Feedzai) improved fraud alerts (Biswas et al., 2019), while AML-driven platforms like Ayasdi strengthened compliance (Sawant et al., 2022). More recently, deep learning and neural networks (Santhosh et al., 2024) have been applied to anomaly detection.
Persistent challenges include:
· Over-reliance on structured data, with limited use of behavioral/unstructured data.
· Lack of explainability in high-performing models, a major regulatory barrier.
· Scalability gaps in rural/small banks.
By 2030, multimodal fraud detection (combining voice, biometrics, and text) and XAI-based anomaly monitoring could dominate, improving trust and regulatory acceptance. However, without investment in rural banks, fraud protection risks remaining uneven.
3.2 Customer Service Automation
Customer service is the largest adoption area (28%), with leading banks (SBI, HDFC, ICICI, Axis) deploying chatbots, NLP assistants, and biometric authentication (Vijai, 2019; Tuli & Salunkhe, 2024).
Findings indicate that AI enhances 24/7 availability, personalization, and efficiency, though trust gaps persist: younger users adopt chatbots readily, while older and less digitally literate customers prefer human interaction (Shaikh et al., 2021).
The next phase may see hybrid AI-human service models and emotion-aware conversational AI improving trust and inclusivity. Longitudinal studies should track customer satisfaction across demographics.
3.3 Credit Risk Assessment
Credit risk assessment constitutes 18% of reviewed studies. Models include neural networks, SVMs, ensembles, and XAI frameworks (LIME, SHAP) (Mathen & Paul, 2022). These approaches improve prediction accuracy and extend lending to underserved borrowers.
Key challenges include algorithmic bias, fairness in credit scoring, and rural borrower inclusion (Sawant et al., 2022; Radhika, 2023).
By 2030, credit scoring will likely move toward holistic AI-driven frameworks, combining financial + alternative data, with XAI-integrated governance to ensure ethical and inclusive lending. RBI-led auditing frameworks could shape fair credit ecosystems.
3.4 Regulatory Compliance
Compliance (14%) remains underexplored. AI is used for KYC automation, AML monitoring, and oversight reporting (Sawant et al., 2022; Chaya & Salman, 2023). While AI increases reporting speed and reliability, adoption is slower than in developed economies, due to limited expertise and regulatory uncertainty around explainability (Mathen, 2022).
With RBI and global regulators emphasizing algorithmic accountability, India may see the rise of AI auditing frameworks, XAI-driven compliance reporting, and adaptive governance models. By 2030, compliance may transition from “reactive monitoring” to predictive risk oversight.
3.5 Adoption Barriers
Barriers to AI adoption are discussed in 18% of reviewed studies, highlighting the socio-technical challenges unique to India. Key barriers include customer resistance to AI replacing human interaction (Shaikh et al., 2021), employee apprehensions regarding job security (Kochhar et al., 2024), and infrastructure challenges such as poor data quality and language diversity (Santhosh et al., 2024).
Additionally, studies show awareness gaps among customers: while users appreciate faster services, many lack understanding of how AI operates in banking (Sindhu & Namratha, 2025). This lack of trust hampers widespread adoption despite proven efficiency gains.
Overall, barriers highlight that AI adoption is not just a technological challenge but also an organizational and cultural one. Future research must explore strategies for capacity building, digital literacy training, and change management to bridge these gaps and ensure inclusive adoption. 
Together, these five themes highlight both the opportunities and limitations of AI adoption in Indian banking, underscoring the uneven distribution of applications across functional areas.
4 Discussion
The findings of this review reveal that AI adoption in Indian banking is accelerating but uneven, with customer care and fraud detection dominating applications, while compliance, governance, and ethical AI remain underdeveloped. This unevenness underscores a structural challenge: India’s banks are leveraging AI for efficiency and security, but adoption in transparency, fairness, and inclusivity lags behind. Going forward, AI adoption must balance efficiency with human-centric trust by embedding hybrid models that preserve empathy and ensure equitable access.
4.1 Efficiency vs. Human-Centric Concerns
AI-driven tools such as chatbots, RPA, and biometric authentication have demonstrably enhanced operational efficiency by reducing costs, enabling 24/7 service delivery, and improving fraud detection accuracy. Yet, customer preference for human interaction—particularly among older, rural, and less digitally literate populations—suggests that efficiency gains alone cannot secure widespread acceptance. Future adoption must prioritize hybrid AI–human models that maintain trust, inclusivity, and empathy while harnessing automation.
By 2030, banks that adopt “human-in-the-loop” AI strategies are likely to outperform purely digital-first approaches in terms of customer retention and trust.
4.2 India’s Unique Context
Unlike developed economies where AI adoption is concentrated in portfolio optimization, compliance automation, and algorithmic trading, India’s trajectory emphasizes financial inclusion, multilingual service delivery, and retail automation. This context offers distinctive opportunities—AI-powered chatbots and mobile banking apps have broadened access to the unbanked—but also highlights unique challenges in digital literacy, infrastructure, and linguistic diversity.
India could emerge as a global model of inclusion-driven AI banking if investments in rural connectivity and multilingual AI services are prioritized.

4.3 Ethical and Regulatory Dimensions
Unlike developed economies where AI adoption is concentrated in portfolio optimization, compliance automation, and algorithmic trading, India’s trajectory emphasizes financial inclusion, multilingual service delivery, and retail automation. This context offers distinctive opportunities AI-powered chatbots and mobile banking apps have broadened access to the unbanked but also highlights unique challenges in digital literacy, infrastructure, and linguistic diversity.
India could emerge as a global model of inclusion-driven AI banking if investments in rural connectivity and multilingual AI services are prioritized.
4.4 Barriers and Change Management
Adoption barriers reveal that AI deployment is not merely a technological challenge but also an organizational and cultural one. Employee apprehension about job displacement, customer mistrust of AI systems, and gaps in AI awareness persist (Shaikh et al., 2021; Kochhar et al., 2024). These factors highlight the need for comprehensive change management, reskilling programs, and digital literacy campaigns to build trust and readiness.
Without proactive workforce reskilling and customer education, India risks creating a two-speed banking system: advanced AI-driven private banks vs. lagging rural/cooperative banks
4.5 Policy and Practice Implications
For banking practitioners, evidence suggests prioritizing high-impact areas such as fraud detection and customer service automation, while progressively extending adoption to compliance and credit scoring. For policymakers, modernizing regulatory frameworks, enforcing AI explainability standards, and incentivizing adoption in rural and cooperative banks are crucial.
A collaborative ecosystem approach linking regulators, banks, and technology providers will be essential to scale AI responsibly. Regulators should set transparent standards, banks must adopt inclusive practices, and technology providers must design ethical and explainable solutions.
5 Future Research Directions
The systematic review highlights several opportunities for advancing AI scholarship and practice in the Indian banking sector. Based on the thematic synthesis, future research should focus on the following areas:
1 Longitudinal and Impact-Oriented Studies
Most existing studies are short-term or exploratory. Future work should conduct longitudinal assessments to evaluate the sustained effects of AI adoption on bank performance, customer behavior, and financial inclusion. Economic impact analyses can also assess AI’s contribution not only to productivity and systemic stability but also to inclusive growth in the financial sector.
2 Explainable and Ethical AI
While adoption of advanced models such as neural networks and ensemble learning is evident, their black-box nature raises regulatory and ethical challenges. Future research should integrate Explainable AI (XAI) frameworks (e.g., LIME, SHAP, RAICS) to ensure transparency in credit scoring, fraud detection, and compliance applications. Scholars should prioritize bias mitigation, fairness, and algorithmic auditing to align AI adoption with responsible banking practices and regulatory expectations.
3 Rural and Semi-Urban Banking Applications
The majority of studies focus on large, urban banks, leaving rural and cooperative banks underexplored. Future research should investigate how AI can address challenges in low-resource environments, such as limited infrastructure, multilingual customer needs, and lower digital literacy. Exploring AI’s role in rural and semi-urban banks is essential for achieving India’s financial inclusion agenda.
4 Cross-Technology Integration
Emerging technologies such as blockchain, Internet of Things (IoT), edge AI, and quantum computing present opportunities to complement AI in banking. Future research should investigate how AI, blockchain, IoT, edge AI, and quantum computing can jointly enable secure trade finance, identity verification, and enhanced customer engagement.
5 Employee Readiness and Change Management
Several studies highlight employee apprehensions regarding job loss and skill gaps. Studies should focus on workforce reskilling, digital literacy programs, and organizational change frameworks to ensure smooth AI adoption.
6 Comparative and Cross-Country Studies
AI adoption in Indian banking should also be studied in comparison with other emerging economies such as China, Brazil, and South Africa. Comparative research can highlight common challenges (e.g., digital literacy, infrastructure) and unique contextual drivers, helping position India’s experience within the global AI-in-finance landscape. Such cross-country perspectives can also help policymakers benchmark India’s AI trajectory against global best practices.
7 Governance and Regulatory Frameworks
As regulators like the RBI experiment with digital lending guidelines and account aggregators, future research should examine adaptive governance models that balance innovation with transparency and consumer protection. Interdisciplinary work combining law, economics, and computer science should develop adaptive governance models that ensure innovation while safeguarding transparency and consumer protection.
By 2030, research in these areas could shape India’s banking sector into a globally distinctive model of inclusion-driven, explainable, and ethically governed AI adoption. Conversely, neglecting these directions risks reinforcing inequalities and limiting India’s ability to lead in global digital finance.
6 Conclusions
This systematic review synthesized 50 peer-reviewed studies (2016–2025) on Artificial Intelligence (AI) adoption in the Indian banking sector using the PRISMA 2020 framework. AI applications were classified into five themes: customer service, fraud detection, credit risk assessment, regulatory compliance, and adoption barriers. Findings indicate that AI adoption has been most impactful in customer-facing services and fraud prevention, while applications in compliance, explainable AI, and rural banking remain underdeveloped.
The study contributes a thematic taxonomy of AI adoption, highlights contextual drivers such as financial inclusion, multilingual diversity, and RBI-backed digital reforms, and identifies persistent challenges related to algorithmic bias, transparency gaps, digital literacy, and workforce readiness.
Looking ahead, India’s AI adoption in banking will require a careful balance of efficiency, inclusivity, and governance. Future research should prioritize longitudinal assessments, explainable and ethical AI, rural and semi-urban applications, cross-technology integration, and adaptive governance frameworks that align innovation with consumer protection.
By 2030, India has the potential to pioneer a globally distinctive model of AI-driven banking one that combines technological innovation with financial inclusion, regulatory accountability, and ethical governance. If current barriers persist, however, adoption may remain fragmented, reinforcing inequalities and limiting India’s global leadership in digital finance.
For policymakers and practitioners, these findings underscore the urgency of collaborative ecosystem-building linking regulators, banks, and technology providers to ensure that AI adoption in Indian banking evolves into a responsible, transparent, and inclusive digital finance system.
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