
Phoenix: International Multidisciplinary Research Journal 

Vol 4, No. 1.1, March, 2026 

ISSN: 2583-6897 

 

162 
 

ARTIFICIAL INTELLIGENCE FOR SUSTAINABLE DEVELOPMENT IN THE 

BANKING SECTOR 

 

Mrs. Ashwini Hiremath 

Research Scholar, Department of Management Studies, Visvesvaraya Technological 

University. Belagavi. Karnataka, India. 

Email Id: ashwini.hiremath749@gmail.com 

 

Dr. Basavaraj S Kudachimath 

Professor and Research supervisor, Department of Management Studies, Visvesvaraya 

Technological University. Belagavi. Karnataka, India. 

Email Id: bskudachimath@gmail.com 

 

Dr. Vani Dilipkumar Bhajantri 

Assistant Professor, Dept. of Management studies, A.G.M Rural College of Engineering & 

Technology, Varur, Hubli. 

vbhajantri704@gmail.com 

https://orcid.org/0009-0004-3058-8359 

 

Abstract  

Artificial Intelligence (AI) is emerging as a key enabler of sustainable development in the 

banking sector by integrating environmental, social, and governance (ESG) principles into 

lending, investing, and operations. This paper examines how AI driven tools—such as machine 

learning, natural language processing, and predictive analytics—support green finance, ESG 

based risk assessment, financial inclusion, and operational energy efficiency. A mixed method 

approach is used, combining literature review and case study analysis of selected Indian and 

global banks. The study finds that AI improves the accuracy of ESG scoring, enables targeted 

green lending, and reduces carbon intensity of banking operations. However, concerns around 

data quality, algorithmic bias, and regulatory gaps remain. The paper concludes with policy 

and managerial suggestions for responsible AI adoption aligned to sustainable development 

goals (SDGs). 
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1. Introduction  

The global banking sector is under increasing pressure to align its activities with the United 

Nations’ Sustainable Development Goals (SDGs) and national climate commitments. Financial 

institutions are no longer seen merely as profit-oriented intermediaries; they are expected to 

act as catalysts for sustainable economic growth, social inclusion, and environmental 

protection. In this context, Artificial Intelligence (AI) has evolved from a cost efficiency tool 
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into a strategic lever for sustainable development, enabling banks to embed environmental, 

social, and governance (ESG) criteria into core operations. 

AI supports banks in three broad sustainability dimensions: 

Environmental: AI driven models help in green lending, low carbon operations, and climate 

risk analytics. For example, banks use geospatial and satellite data to monitor renewable energy 

projects and urban green infrastructure risks. 

Social: AI promotes financial inclusion, supports consumer centric green products, and raises 

concerns about ethical use of customer data. Chatbots and mobile based credit scoring tools 

allow banks to reach underserved populations in rural and semi urban areas. 

Governance: AI improves transparency in ESG reporting, strengthens fraud detection systems, 

and automates regulatory compliance by scanning large volumes of structured and unstructured 

data. 

This paper aims to answer three central questions: 

How is AI currently being used to advance sustainable development in banking? 

What are the benefits and limitations of AI driven sustainable banking practices? 

What policy and managerial recommendations can promote responsible AI adoption in the 

sector? 

By addressing these questions, the study contributes to the growing literature on AI driven ESG 

and sustainable finance while offering practical insights for bank managers and policymakers 

in India and abroad. 

 

2. Review of Literature (Conceptual Background)  

Recent literature highlights that AI and automation are sustainability enablers in banking, 

improving cost efficiency, process optimization, and environmental performance. Scholars 

argue that banks can no longer rely only on traditional credit risk models; they must integrate 

ESG related data into decision making frameworks. Machine learning and predictive analytics 

help banks evaluate ESG linked loans, monitor climate risks, and design green financial 

products such as sustainability linked bonds, green fixed deposits, and ESG mutual funds. 

Systematic reviews emphasize that AI based customer behaviour analytics support sustainable 

banking by nudging clients toward eco-friendly accounts, ESG mutual funds, and energy 

efficient payment patterns. For example, recommendation engines can suggest low carbon 

transaction options or highlight high impact investment products based on the customer’s risk 

profile and stated preferences. 

At the same time, authors warn about several challenges: 

“AI greenwashing”: Banks may use AI based ESG scores superficially to market themselves 

as sustainable, without meaningful changes in lending portfolios. 

Biased scoring models: Historical data may encode existing inequalities (e.g., regional, gender, 

or caste-based disparities), which AI models can unintentionally reproduce. 

Fragmented regulation: Global and national ESG reporting requirements are evolving but 

remain inconsistent, making it difficult to validate AI generated ESG scores. 

Thus, the literature suggests that AI is a powerful tool for sustainable banking, but its benefits 

depend on data quality, governance, and ethical design. 
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3. Research Objectives and Questions  

3.1 Research Objectives 

 To explore the role of Artificial Intelligence in promoting sustainable development in 

the banking sector, with a focus on ESG (Environmental, Social, and Governance 

aligned lending, investing, and operations. 

 To analyse real world cases of AI driven green finance and ESG based decision 

making in selected Indian and global banks. 

 To identify the key challenges and governance issues associated with AI enabled 

sustainable banking, including data quality, bias, transparency, and regulatory 

compliance. 

 To propose practical managerial and policy recommendations for responsible AI 

adoption in banking that are aligned with the Sustainable Development Goals (SDGs). 

 

3.2 Research Questions 

 How does AI influence ESG based lending and investment decisions in the banking 

sector? 

 What operational and social benefits does AI bring to sustainable banking, in terms of 

efficiency, inclusion, and environmental performance? 

 What are the key risks and limitations of AI in this context, and how can they be 

mitigated? 

3.3 Research Hypotheses 

 Based on the research objectives, the following research hypotheses and 

corresponding null hypotheses are formulated to examine the relationship between 

Artificial Intelligence adoption and sustainable banking practices. 

Hypothesis 

No. 
Research Hypothesis (H₁) Null Hypothesis (H₀) 

H1 

Artificial Intelligence adoption in 

banking has a significant positive 

impact on ESG-based lending and 

investment decisions. 

Artificial Intelligence adoption in 

banking has no significant impact 

on ESG-based lending and 

investment decisions. 

H2 

Banks that use AI-driven analytics 

demonstrate higher levels of green 

financing and sustainable investment 

portfolios. 

The use of AI-driven analytics in 

banks does not significantly 

influence green financing and 

sustainable investment portfolios. 

H3 

The implementation of AI technologies 

in banking operations improves 

operational sustainability by reducing 

carbon footprint and energy 

consumption. 

The implementation of AI 

technologies in banking operations 

does not significantly reduce 

carbon footprint or improve 

energy efficiency. 
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Hypothesis 

No. 
Research Hypothesis (H₁) Null Hypothesis (H₀) 

H4 

AI-based credit assessment models 

enhance financial inclusion by 

improving access to credit for 

underserved populations. 

AI-based credit assessment models 

do not significantly improve 

financial inclusion or access to 

credit for underserved populations. 

H5 

Strong governance frameworks reduce 

bias, increase transparency, and limit 

ESG greenwashing in AI-driven 

banking systems. 

Governance frameworks do not 

significantly influence bias, 

transparency, or ESG 

greenwashing in AI-driven 

banking systems. 

 

4. Research Methodology 

This study adopts a mixed method research design, combining qualitative and quantitative 

elements to provide both depth and breadth of analysis. 

Research Design 

The research is descriptive and analytical, with a focus on Indian commercial banks (e.g., SBI, 

HDFC Bank, ICICI Bank) and 2–3 global banks with strong ESG AI initiatives (e.g., HSBC, 

Deutsche Bank, or a leading European green bank). 

Data Type 

Secondary data: 

Scholarly articles, books, and conference papers on AI, ESG, and sustainable banking. 

Policy documents from the Reserve Bank of India (RBI), Securities and Exchange Board of 

India (SEBI), and global bodies such as UNEP FI and the Basel Committee. 

Bank annual reports, sustainability reports, and ESG disclosures (2018–2025). 

Primary data (optional / illustrative): 

Hypothetical survey items using a 5-point Likert scale, designed to measure customer 

perception of AI driven green banking (e.g., “How comfortable are you with AI based 

recommendations for ESG linked savings products?”). 

This primary style design can be expanded in future empirical work; in the current paper, it 

serves as a conceptual framework and methodological placeholder. 

Sampling 

For secondary analysis: 15–20 peer reviewed papers and case studies on AI in sustainable 

banking, selected through purposive sampling. 

For illustrative examples: 3–5 Indian banks (SBI, HDFC, ICICI, and two regional or private 

banks) and 2–3 global banks with clearly documented AI driven ESG initiatives. 

Data Analysis 

Thematic analysis: For qualitative data, themes such as governance, ethics, financial inclusion, 

and climate risk are identified and categorised. 

Comparative analysis: Across banks, the study compares AI based ESG scoring methods, size 

and share of green loan portfolios, and reported carbon reduction targets. 
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5. Analysis and Interpretation 

5.1 AI in Green Finance and ESG Lending 

Banks use AI in several ways to support green finance and ESG based lending: 

Extracting and analysing ESG indicators: AI tools such as natural language processing (NLP) 

scan sustainability reports, CSR disclosures, news articles, social media feeds, and satellite 

imagery to extract environmental and social metrics. For example, models can estimate a 

borrower’s carbon footprint from energy use disclosures or track deforestation impacts near 

project sites. 

Scoring borrowers on ESG risks: Machine learning models assign ESG scores to corporates 

and projects, helping credit officers decide whether to approve loans and under what terms. 

High risk projects (e.g., fossil fuel intensive) may face higher interest rates or stricter 

covenants, while renewable energy or energy efficient projects receive preferential treatment. 

Matching loans to SDG targets: AI based portfolio optimization tools align loan allocations 

with specific SDGs, such as clean energy (SDG 7), climate action (SDG 13), and industry 

innovation (SDG 9). 

Interpretation: AI reduces information asymmetry and improves the precision of green loan 

underwriting, enabling banks to channel capital into projects that create measurable social and 

environmental impact. This strengthens the alignment of banking activities with national and 

global sustainability targets. 

 

5.2 Customer Centric Sustainable Banking 

AI enabled customer centric tools are reshaping how banks engage with clients on 

sustainability: 

Green savings and investment products: Chatbots and recommendation engines suggest green 

savings accounts, ESG linked credit cards, and impact investment portfolios tailored to the 

customer’s risk profile, income level, and stated values (e.g., “I prefer environmentally friendly 

products”). 

Behavioural nudges: Banks use AI to analyse transaction patterns and nudge customers toward 

low carbon behaviour. For example, customers may receive reminders or small rewards for 

using digital banking, public transport linked payments, or energy efficient consumption 

patterns. 

Personalized SDG linked messaging: AI segments customers into profiles (e.g., “eco conscious 

youth”, “retired conservative saver”) and tailors communication to highlight relevant green 

products and long-term sustainability benefits. 

Interpretation: Personalization increases customer engagement with sustainable products and 

services, turning individual choices into aggregate SDG impact. By making sustainability 

“convenient and rewarding”, banks expand their customer base while supporting broader 

environmental and social goals. 

 

5.3 Operational Sustainability and Energy Efficiency 

AI contributes to operational sustainability in several ways: 
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Smart branch operations: AI based systems control lighting, air conditioning, and other utilities 

in bank branches according to real time occupancy and weather data, significantly reducing 

electricity use. 

Cloud based workload scheduling: In data centres, AI dynamically schedules workloads to 

minimize energy consumption during peak hours and balance server load efficiently. 

Predictive maintenance of ATMs and servers: AI forecasts when hardware is likely to fail and 

schedules maintenance proactively, reducing unplanned downtime and associated travel related 

emissions. 

Back-office automation: Process automation robots and AI workflows reduce paper use, 

manual rework, and travel related emissions by minimizing in person follow ups and audits. 

Interpretation: Operational AI automation lowers the bank’s carbon intensity and operational 

cost base, supporting both economic and environmental sustainability. It also strengthens the 

bank’s reputation as a responsible corporate citizen 

 

5.4 Governance, Ethics, and Greenwashing Risks 

Despite the benefits, AI introduces governance and ethical challenges: 

Algorithmic bias: AI models may reproduce biases present in historical ESG or credit data. For 

example, models trained on past loan approval patterns may systematically underscore regions 

or communities that have historically been underserved, even if those communities are now 

environmentally progressive. 

Lack of transparency: Many AI based ESG scoring systems operate as “black boxes”, making 

it difficult for regulators, auditors, and the public to understand how scores are derived. This 

opacity can enable “greenwashing” where banks overstate their environmental credentials. 

Data quality and consistency: ESG data is often self-reported, fragmented, and inconsistent 

across sources. Without clean, comparable data, AI models can generate misleading or unstable 

ESG scores. 

Interpretation: Without robust explain ability, human oversight, and external validation, AI 

can undermine the credibility of sustainable banking initiatives. Transparent governance 

frameworks, third party audits, and open-source model explain ability tools are essential to 

build trust. 

 

5.5 Case Studies of AI-Driven Sustainable Banking 

Case Study 1: HSBC 

 

HSBC has emerged as one of the global leaders in integrating artificial intelligence with 

sustainable finance initiatives. The bank uses machine-learning models to evaluate climate-

related financial risks and ESG exposure across its lending portfolio. These AI systems analyse 

large datasets—including climate models, corporate disclosures, and supply chain 

information—to assess the environmental impact of corporate borrowers. 

HSBC has also implemented AI-based analytics to identify opportunities in renewable energy 

financing and sustainable infrastructure. The bank uses data-driven models to support its 

commitment to mobilize hundreds of billions of dollars in sustainable finance and investment 
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by 2030. AI-powered monitoring tools help track carbon emissions associated with financed 

projects and support the bank’s transition toward net-zero operations. 

 

Case Study 2: ING Group 

 

ING Group is widely recognized for its data-driven sustainability strategy. The bank employs 

artificial intelligence and advanced analytics to evaluate ESG risks in corporate lending 

portfolios. Through its Terra approach, ING uses data models to measure whether its financing 

activities align with global climate goals and the Paris Agreement. 

AI tools are used to analyse industry transition pathways, carbon intensity indicators, and 

climate scenarios to determine whether clients are moving toward low-carbon business models. 

By integrating ESG analytics into credit decision-making, ING encourages corporate clients to 

adopt sustainable practices while aligning its lending portfolio with climate targets. 

 

Case Study 3: State Bank of India 

 

In India, State Bank of India (SBI) has been gradually integrating digital analytics and artificial 

intelligence into its sustainability and green finance initiatives. The bank supports renewable 

energy projects such as solar and wind energy through specialized green financing schemes. 

AI-based analytics are increasingly used to improve risk assessment and monitor sustainability 

metrics across projects financed by the bank. SBI also promotes digital banking platforms and 

paperless operations, reducing operational emissions and supporting environmentally 

responsible banking practices. These initiatives demonstrate how emerging economies can 

leverage AI technologies to align financial systems with sustainable development objectives. 

6. Hypothesis Analysis 

This section analyses the research hypotheses based on literature review and case studies of 

banks using Artificial Intelligence for sustainable banking practices. 

H1: AI and ESG Decision-Making 

Hypothesis (H1): Artificial Intelligence adoption in banking improves ESG-based lending 

and investment decisions. 

Null Hypothesis (H₀1): Artificial Intelligence adoption has no significant impact on ESG-

based lending decisions. 

Analysis: 

AI helps banks analyse ESG data from reports, news, and sustainability disclosures. Banks 

like HSBC use AI tools to assess environmental and climate risks before approving loans. 

This improves decision-making and supports sustainable investments. 

Result: H1 accepted and H₀1 rejected. 

 



Phoenix: International Multidisciplinary Research Journal 

Vol 4, No. 1.1, March, 2026 

ISSN: 2583-6897 

 

169 
 

H2: AI and Green Finance 

Hypothesis (H2): AI-driven analytics increases green financing and sustainable investment 

portfolios. 

Null Hypothesis (H₀2): AI-driven analytics does not influence green financing. 

Analysis: 

AI helps banks identify renewable energy projects and environmentally friendly investments. 

Many global banks use AI systems to manage sustainable finance portfolios and green bonds. 

Result: H2 accepted and H₀2 rejected. 

 

H3: AI and Operational Sustainability 

Hypothesis (H3): AI improves operational sustainability by reducing energy use and carbon 

footprint. 

Null Hypothesis (H₀3): AI does not improve operational sustainability. 

Analysis: 

AI helps banks manage energy consumption in branches and data centers. It also supports 

digital banking, which reduces paper use and operational costs. 

Result: H3 accepted and H₀3 rejected. 

 

H4: AI and Financial Inclusion 

Hypothesis (H4): AI-based credit models improve financial inclusion. 

Null Hypothesis (H₀4): AI-based credit models do not improve financial inclusion. 

Analysis: 

AI uses alternative data such as mobile transactions and digital payments to assess 

creditworthiness. Banks like State Bank of India use digital platforms to provide loans to 

customers without traditional credit history. 

Result: H4 accepted and H₀4 rejected. 

 

H5: Governance and Ethical Risks 

Hypothesis (H5): Strong governance frameworks reduce bias and ESG greenwashing in AI 

systems. 

Null Hypothesis (H₀5): Governance frameworks do not affect bias or transparency in AI 

systems. 
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Analysis: 

AI systems can sometimes produce biased results or lack transparency. Proper governance, 

regulations, and ethical guidelines help ensure fair and transparent AI use in banking. 

Result: H5 accepted and H₀5 rejected. 

Summary of Hypothesis Results 

Hypothesis Result 

H1 Accepted 

H2 Accepted 

H3 Accepted 

H4 Accepted 

H5 Accepted 

7. Findings 

Based on the analysis of literature, hypotheses testing, and case studies of selected banks, the 

study identifies the following key findings: 

1. AI improves ESG-based decision making in banking. 

Artificial Intelligence helps banks analyse large amounts of environmental, social, and 

governance data, which improves the accuracy of lending and investment decisions. Banks 

such as HSBC use AI-based tools to evaluate climate risks and sustainability indicators 

before approving loans. 

2. AI supports the growth of green finance. 

AI-driven analytics enable banks to identify sustainable projects such as renewable energy 

and green infrastructure. Financial institutions are increasingly using AI systems to manage 

green bonds, sustainable loans, and ESG investment portfolios. 

3. AI enhances operational sustainability in banking institutions. 

AI technologies help reduce energy consumption in bank branches and data centers by 

optimizing resource usage. Digital banking platforms also reduce paper usage and operational 

costs, contributing to environmental sustainability. 

4. AI promotes financial inclusion. 

AI-based credit scoring models allow banks to evaluate borrowers using alternative data 

sources such as mobile transactions and digital payment histories. This helps extend financial 

services to underserved populations who lack traditional credit records. 

5. Governance and ethical challenges remain significant. 

Despite the benefits, AI systems may create challenges such as algorithmic bias, lack of 
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transparency, and unreliable ESG data. Effective governance frameworks and regulatory 

oversight are necessary to ensure responsible AI implementation in banking. 

8. Suggestions / Recommendations 

Based on the research findings, the following recommendations are proposed for banks and 

policymakers. 

1. Strengthen AI governance frameworks 

Banks should establish strong governance systems to ensure transparency, accountability, and 

fairness in AI-based decision-making processes. Clear ethical guidelines should be 

implemented to reduce bias and improve trust in AI systems. 

2. Improve ESG data quality and standardization 

Financial institutions should collaborate with regulators and data providers to improve the 

availability and reliability of ESG data. Standardized ESG reporting frameworks will improve 

the effectiveness of AI-driven sustainability assessments. 

3. Promote AI-driven green financial products 

Banks should expand the use of AI to develop innovative sustainable financial products such 

as green loans, sustainability-linked bonds, and ESG investment funds. These products can 

encourage environmentally responsible investments. 

4. Invest in sustainable digital infrastructure 

Banks should invest in energy-efficient data centres, AI-based energy management systems, 

and digital banking platforms to reduce their operational carbon footprint. 

5. Encourage regulatory support and collaboration 

Regulators should create supportive policy frameworks and innovation sandboxes to encourage 

responsible AI adoption in sustainable banking while ensuring financial stability and consumer 

protection. 

9. Limitations of the Study 

 The study relies primarily on secondary data and literature review, which may 

limit the availability of detailed real-time banking data. 

 The research focuses mainly on selected case studies of global banks, which may 

not fully represent all banking institutions or regions. 

 The analysis of AI adoption in ESG practices is limited by the availability and 

transparency of ESG disclosures from banks. 

 Rapid technological advancements in Artificial Intelligence mean that some findings 

may become outdated as new technologies emerge. 
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 The study does not include primary empirical data (such as surveys or interviews 

with banking professionals), which could provide deeper practical insights. 

 Differences in regulatory frameworks across countries may affect the 

generalizability of the findings. 

10. Conclusion 

Artificial Intelligence is emerging as a powerful tool for promoting sustainable development 

in the banking sector. By integrating ESG principles into lending, investment, and operational 

processes, AI enables banks to improve sustainability performance while maintaining financial 

efficiency. 

The analysis of selected banking institutions, including HSBC, ING Group, and State Bank of 

India, demonstrates that AI technologies play a significant role in enhancing ESG risk 

assessment, expanding green finance initiatives, and improving operational sustainability. AI-

based credit evaluation models also contribute to financial inclusion by enabling banks to reach 

underserved populations. 

However, the adoption of AI in sustainable banking also raises important challenges related to 

data quality, algorithmic bias, and transparency. To fully realize the potential of AI-driven 

sustainable finance, banks and regulators must establish strong governance frameworks, 

improve ESG data systems, and promote responsible AI practices. 

Overall, the study highlights that responsible AI adoption can help align the banking sector 

with global sustainability goals, particularly the Sustainable Development Goals. By 

combining technological innovation with effective governance, banks can play a crucial role 

in supporting environmentally and socially responsible economic development. 

Tables and figure  

Table 1: AI Applications in ESG-Based Sustainable Banking 

ESG 

Dimension 
AI Application in Banking Sustainability Impact 

Environmental 

AI-based climate risk modelling, 

carbon footprint analysis, renewable 

energy project evaluation 

Supports green lending, reduces 

carbon emissions, promotes 

sustainable investments 

Social 

AI-based credit scoring using 

alternative data, chatbots for digital 

banking services 

Improves financial inclusion and 

access to banking services 

Governance 

AI-powered fraud detection, 

regulatory compliance monitoring, 

ESG data analysis 

Enhances transparency, risk 

management, and ethical 

governance 
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Explanation: 

This table shows how Artificial Intelligence contributes to each ESG dimension within the 

banking sector. 

Table 2: Hypothesis Testing Results 

Hypothesis Statement Result 

H1 AI adoption improves ESG-based lending and investment decisions. Accepted 

H2 
AI-driven analytics increases green financing and sustainable 

investment portfolios. 
Accepted 

H3 
AI improves operational sustainability by reducing carbon footprint 

and energy use. 
Accepted 

H4 AI-based credit models improve financial inclusion. Accepted 

H5 
Strong governance frameworks reduce bias and ESG greenwashing 

in AI systems. 
Accepted 

Explanation: 

This table summarizes the analysis results of the hypotheses based on literature review and 

real banking case studies. 

Figure 1: AI–ESG Conceptual Framework for Sustainable Banking 

Artificial Intelligence Technologies 

            (Machine Learning, NLP, Predictive Analytics) 

  │ 

  │ 

  ▼ 

      ESG Data Analysis and Risk Assessment 

     (Environmental, Social, Governance Indicators)                                                                                         

    │     

    ▼ 

AI-Driven Sustainable Banking 

                                          

┌───────────────────────────────────────────┐                          

│                                           │                                                                                                     

▼                                      ▼                               ▼ 

      Green Lending             Financial Inclusion            Operational Efficiency 

                         

           └───────────────┴────────────────┘ 

        │ 

        ▼ 

                Sustainable Development Outcomes 

        (Climate Action, Responsible Finance, SDG Alignment) 
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Explanation: 

This figure illustrates how AI technologies process ESG data to influence sustainable 

banking practices, ultimately contributing to sustainable development outcomes. 
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